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fflie WH ITE Heavy Duty Truck 

with DOUBLE REDUCTION Gear Drive 


Having all the leverage and 
flexibility of a chain and 
sprocket and the frictionless 
driving contact of gears 
which roll in oil, dust proof 

Light Unsprung Weight - More Road Clearance 
Narrow Tread - High Leverage 
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Transportation 


M otor vehicles arc a vital part of Transportation, multiplying man's 3 Vr 

activities and broadening his efficiency. Their present-day utility is 
the result of constant improvement in tire building and may be increased or 
decreased according to the kind of service rendered by the tires. *; ,V 

The taxicab that takes you to the train, the passenger car, the truck with IB* g _ 1 

big pneumatics for the long, speedy haul and the giant solid-tired monster I ' ir4 

for heavy duty work — all of these may be made a better investment by 4 

equipping them with Fisk Tires. ^B * Vjfji 

For sals in 130 Branches and by Dealers Everywhere. ' ' “i ‘ • ‘r- 
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Now that we have Peace , what 
are we going to do with it? 


To the Manufacturer: 

After the joys and celebrations of peace are forgotten, 
there remains the stern and difficult task of restoring your 
factory to a peace basis. Whether the factory has been 
making hand grenades or pianos, the war has imposed cer- 
tain restrictions which alter former conditions; and with 
the advent of peace, new conditions are met. In some cases 
increased facilities, due to munition work, call for new 
products to take the place of the abandoned military ones. 
In others, the old-time products of former peace days, have 
been worn threadbare, and new ones are necessary. What 
an? you going to make? 


To the Inventor: 

Your opportunity is at hand. You ore being sought 
today for your ideas. Those patents which were granted 
you several years ago, and which have lain dormant in the 
pigeon holes of your desk or in the Strong box at home, may 
now find a ready market if they have reasonable merit. 
For the increased manufacturing facilities of many American 
industries, brought about by inflated military production, 
are now seeking for something to make — something which 
can keep the wheels turning. The ammunition of today is 
ideas; and the batteries of lathes, planers, automatic ma- 
chinery and so on are standing "by waiting for you. 


TO the end of bringing the manufacturer in touch with the inventor , so that one may 
obtain the ideas which the other desires to dispose of, the SCIENTIFIC AMERICAN 
has established a Reconstruction Department. Under that heading will be published the re- 
quests of manufacturers for new ideas, stating their facilities and specific requirements, as 
well as the offerings of practical inventors . The department is to be a rialto for manufac- 
turers and inventors. It is but another feature which goes to make the SCIENTIFIC 
AMERIC AN “ The Journal of Practical Information— and Practical Service.” 
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The Coos County Forests 

I K Coos County i Oregon, on the western side of the 
Const Range Mountains, through a primitive forest 
of fir and cedar the Lost River wends its way In one 
of the most inaccessible ports which only the hardiest of 
“hikers” have penetrated the 


feet “Toe Head Falls,’ as it is called, is located in the 
recesses of an almost unknown forest The* photograph 
shows two timber cruisers on the natural foot log in the 
foreground The foot log is formed bv a fallen tree 
which holds in check a mass of floitmg debris In this 


region beautiful fern fronds are to be found us tall as a 
man and taller 

Despite the hardships of penetrating the prnnitivo 
forests of Coos County, visitors will be amply repaid for 
their arduous efforts in the magnificent example's c>! 

Nature's handiwork which 


river makes a drop of nearly 
100 feet The overhang- 
ing bank forms a deep cave 
before which the water forms 
a gauzy curtain The di- 
mimutive spectators in the 
accompanying photographs 
give some idea of the height 
of the falls, and the size of 
the big cave The few who 
have viewed Lost River Falls 
have seen nature just as the 
maker designed it As yet 
it is untouched by man 
Lost River empties into the 
East Fork of the Coquille 
River This river also forms 
a cascade of rare boauty- 
the Cape Horn Falls Hero 
grows the myrtle tree, a very 
hardy tree, but one that can- 
not lie transplanted It fur- 
nishes a hard beautifully 
grained, high-priced wood, 
used in making nut bowls 
The myrtle tree, although 
plentiful on the west side of 
the (’oast Range is not to be 
found on the east side 

A still loftier cascade is to 
bo found tn the Camas Creek, 



a bound in these wild regions 

ML Katmai Explorations 

T HE exploration of the 
Mt Katmai region, in 
Alaska, under the auspices 
of ihe National Geographic 
Hociety, whuh is likely to be 
of several years’ duration, 
was ( arrmd forward Inst 
summer by Messrs J 8a>re 
and P P Hagelbarger After 
a hazardous voyage, they ar- 
rived nn lune 10th at Nak- 
nok Lake, and they c orn- 
pleted their season's work in 
August i he topographic 
survey, begun in 1017, was 
intended to the shores of 
Bering Sea, adding about 
1,5(0 square miles to the 
map and completing a sec- 
tion across the base of the 
Alaska Peninsula from Kat- 
rnai Bay to Kaknek Lake 
Measimments of the tem- 
perature of volcanic vents 
were made with pyrometers 
supplied by the Carnegie 
Geophysical Laboratory, the 
highest temperature found 


where thofli is a drop of 200 


being 430 deg Cent 
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7 /it ub ft it of I/m* journal is to word an widely and 
luridly the latest snndific , met ha a mil and industrial 
nruts of thi day In n weekly journal, 1 1 is in a posi- 
tion to announce interesting tin shipments before they 
aie publish d < ls< v here • 

'I he Lditor is glad to have subnntlt d to him timely 
articles suitable for these columns especially when such 
articles we accompanied by photographs 


Harmony of the Peace Conference Threatened 

W E showed lust week, that the end of the war 
finds the United States Navy in second 
position and equal m power to the three next 
navies combined This very start linn revelatiun must 
be borne in mind when < ouaidcruiK any plans for future 
naval expansion 

During the ton years preceding the outbreak of the 
European war, Congress had been conservative to the 
point of parsimony in its annual appropriations for the 
upkeep and in< reuse of the Navy The dangers of this 
policy were ropuatedly pointed out ui these columns, and 
when the war began, the Scientific American did what 
it could to explain the situation and make clear the 
absolute necessity of bringing the standing of our Navy 
back to second place It is quite possible that neither 
Congress nor our people had appreciated the menaco 
involved in Germany s naval program, which increased 
with the pawing ycais, even if the German plan of world 
conquest had been revealed in those days, no one would 
have behoved that it was anything more than an empty 
dream But whatever lay back of German naval 
aitivity the fact that our fleet was falling so far behind 
tho German fleet in fighting strength, filled all careful 
students of the naval situation with deep concern 

In 101 6 a vast program of new construction was 
mapped out and passed by Congress, and although the 
ships of that program huve not been built, owing to other 
and more imperative naval work demanded by the 
exigencies of the war it was an excellent provision and it 
would have brought us back to the second place It still 
remains on our books as an authorised program to bo 
carried out 

But the astounding proposition is uow made by the 
Secretary of the Navy, not only that this program should 
be completed, but that an additional program, equal in 
extent, should be approved by Congress Those who 
are interested in naval affairs are confounded by such 
proposals being put forward at this time, and naturally 
ask the meaning of any such amasing increase of our 
navy 

The explanation put forth by Secretary Daniels and 
Admiral Badger, that we need 32 new superdreadnoughts 
to police the seas in time of peace, is so puerile that it is 
difficult to take it seriously Policing is done by gun- 
boats and light cruisers, not by superdreadnoughts 
Moreover, it is evident that the announcement of 
such an onormous program places the United Slates in a 
most inconsistent, if not ridiculous position. Our 
President has gone before the Allied nations with an olive 
branch m one hand, a proposal for a League of Nations 
in the other, and words of peace upon his lips, neverthe- 
less, while our President is thus advocating disarmament 
and the destruction of militarism, the Secretary of the 
Navy is calling for an enormous increase m the sise of 
our navy with all the threat of militarism which that 
implies. The Sctretary is in earnest, for he has made 
speeches advocating this plan on various occasions and in 
different parts of the country Meanwhile our Press is 
discussing the desirability of taking the magnificent 
German fleet which has been surrendered to the Allies, 
and sinking it on the high seas, as the simplest method of 


disposing of what might become a cause of dissension 
among the Allies; although this assumption of existing 
jealously among the Allies is gratuitous, unwarranted, 
and in decidedly bad taste 

We liesita.e to believe that Mr Daniels, who has al- 
ways been an advocate of peace, has suddenly become a 
dist iple of militarism; but can any other construction be 
placed on his at Lon? The Secretary of the Navy is no 
doubt a good Democrat He is a member of the Cabinet 
of the Democratic administration which for over 
half a centurv has advocated economy in govern- 
mental administration. Is Mr Daniels true to these 
pnnriplps when he brings forward, at this time, a naval 
program which will add many billions to the public debt? 

This proposed fleet must be paid for by the people, 
and the Secretary calls upon every American citixen to 
meet his share of an expenditure which is as vast as it is 
needless ft would seem that the heavy turns which have 
been handlid in the course of the war have so blunted the 
money sense of some of our Government officials, that they 
have forgotten that it is the individual taxpayers of the United 
Stales who must carry the burden and pay the price 

Our President has very definitely announced that the 
advantages which the United States expects to gain 
from thiH war are of a purely moral and spiritual kind. 
Not the least of these is the sweeping away, once for all, 
of that long-discredited “whip-creation" spirit, which 
Mr Daniels (unconsciously, of course) is fanning into 
flame by his advocacy of the biggest navy on earth. 

The Factory and the Home 

A BUOYRU8, Ohio, manufacturer recently brought 
to that city, by a great effort, 150 employees, 
after a few days 30 remained, the balance having 
decamped because they could find no comfortable homes 
A prominent public service corporation near Philadelphia 
confesses to a labor turnover of 1,100 per cent, and 
while this is exceptional, a figure of 400 per cent is 
common 

These conditions are widespread During the past 
two or three years employers of labor m all our big 
industrial centers have experienced such difficulty in 
getting and keeping men that much attention has been 
focused upon the employment situation Investigation 
has shown that one of the prime causes for the shifting 
population and large turnover of many plants is the 
utterly inadequate housing accommodations available 
for the workers 

In years gone by, when wages were low and “labor 
turnover" meant nothing to tho accountant of costs, 
there was always a long line of men waiting for a job; 
and because of this excess of supply over demand, a man 
was not so ready to throw up his job and look for another 
He would put up with poor housing conditions for the 
sake of having any job at all But today there is no 
longer the economic pressure upon the worker that 
forces him to sleep six or eight ui a room hardly big 
enough for two, and to turn out of bed m the morning 
just m time for the night-shift man to take his place 
So as fast as manufacturers bid fur his services by 
putting up decent houses, he is going to leave the old 
unsanitary crowded quarters and go to tho new village 
where be can live decently with his wife and family. 

The manufacturer will do well to bring himself to a 
realisation of the fact that labor, in thus exacting decent 
living accommodations, is not holding up the community 
or the employer for something that is not its just due. 
The laborer is rather in the position of one who has been 
unable to get what was due him, and who now for the 
first time is free of that disability. Naturally enough 
he makes hay while the sun shines, here as well as in the 
matter of wages, but while wages may go back to a 
lower level, it is not conceivable that it will ever again 
be good form to herd workers in the disgraceful manner 
in which they have been herded in the past 

Indeed, apart from any consideration of this subject 
on the humanitarian or sentimental side, the industrial 
employer is beginning to realise the tremendous im- 
portance of good living conditions in their relation to 
production Many years ago he discovered that it 
paid to give his workers decent surroundings while at 
their work , and now he la discovering with equal fores 
that it pays to see that they have a place to live in which 
a normal human being can take some pleasure in living. 

The manufacturer is finding out that men who are 
housed in unhygienic and unsanitary dwellings are not 
so healthy, not so efficient, lose more time through siok- 
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ness, and are more stupid and move traubfosome hi 0ab 
plant. Statistics compiled in Chichga aid elsewhere 
show conclusively that the areas having maximum 
density of population coincide with those having the 
highest percentage of tuberculosis and* other contagious 
diseases, as well as of crime and social evil, Indeed, 
it oould not be otherwise. 

The output of a plant is seriously affected by the 
prevalence of sickness With open privies and cesspools 
in every workman’s backyard, and wells within SO feet 
of these, typhoid ib an ever present danger. With 
overcrowding and lack of opportunity for personal 
cleanliness, tuberculosis and other diseases flourish. 
We know one estimable lady who supports herself in a 
manufacturing town by taking in lodgers, and who 
accounts herself fortunate when, as is frequently the case, 
she secures a roomer who declares that be does not wish 
to use the bath tub Her mistaken point of view is 
well matched with that held by manjtfpLnployere, but, 
happily, every day by lees. We are JT fact ooming to 
realise that people who live in pig-sties are likely to be 
and to act like pigs If we want respectable and in* 
telligent men and women to work for us, we must see 
that they have decent, healthy and comfortable homes. 

It is for this reason that, more and more, employers 
are assuming responsibility of some sort m connection 
with housing accommodations for their workers. This 
need not always take the form of company-owned 
cottages or apartments— a form that is often resented, 
even when coupled with a scheme for ultimate sale to the 
tenant. It has many weak points to offset Its obviously 
strong ones, and makes the maximum demand for ex- 
treme judgment in administration; but in many in* 
stances it is the only satisfactory solution. Indeed, in 
the twentieth century reaction from the nineteenth 
century idea that every man’s life was his oWrrdSLnin 
and rum as he pleased so long as he steered clear of 
actual crime, we are developing a race of people who deal 
so expertly in human relations that, after all, the dangers 
of paternalism and the probabilities of any system de- 
generating into peonage are minimised. 

Without hesitation, we say that every large plant 
located outside the very biggest centers of population 
should choose between three alternatives. One of these 
is regulating housing conditions from without, by bring* 
ing pressure to bear upon owners and local authorities. 
The second is similar regulation brought about by actual 
participation in the business of housing. The third is 
submission to a high turnover and a low class of workers. 
For today, unless an employer sees to it that his em- 
ployees have a respectable place to five in, he cannot get 
good men or keep any kind of man 

And finally, if the employer does not set his house in 
order of his own accord, it is up to us to make him do so; 
for our reconstruction program can be hampered by no 
factories that are running at half Or quarter their rated 
capacity through ineffective labor conditions. Great 
Britain has spent 1700,000,000 on industrial housing 
since the war began; with our late entrance we have 
spent $110,000,000, which is but a tithe nf the capital 
that must eventually go into the improvement of our 
workers’ homes. 

Fossils tram tfce Canadian Rockies 

A LATE report on the explorations and field-work of the 
Smithsonian Institution in 1917 record# a remarkable 
collection of ianaik made by Secretary and Mrs. Walcott 
at the now well-known “Burgees Peas fossil quarry/’ 
near Field, British Columbia, discovered in 1910. In 
the coureo of 50 days’ work the parly took out a section 
of the quarry about 180 feet square, thus practically 
exhausting a site that has yielded the ftneat and largest 
series of Middle Cambrian tonsils yet dieeoveW, end 
the finest invertebrate faenfla yet found in any formation. 
More than a ton and a half of mresboeos wore trimmed 
out at the quarry, wrapped in bundlse, carried by pack 
horses to oamp and thence to tho railway station at 
Field, whence they were shipped to Washington . Large 
blocks of hard shale were first bleated loose, then earn* 
fully split with chisel and hammer to oxpoeo any Intuit 
remains between the lamina. The shale baa preserved 
for some twenty miUioo years soimaia that wets an Mft 
and non-resietant an jellyfish, worms, crabs, etc., not- 
withstanding all tbs vicissitudes these rooks hate ffatof 
undergone from the tune they were simply hardened 
mud. They have been subjected to much preaeureaed 
profound chemical change, hut the foseflsMmeia padbrti,.. 
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TWWerMWar 

otoriaf month* of the year now pest witnessed 
* the fell of the curtain upon the moot stupendous of 
•11 tike multiplied human tragedies which have moved 
twrow the stage of life since life began. 

War, at any time, even when its wounds and sorrows 
are tempered by forbearance and chivalry, is a dreaded 
thing, the threat of which, when it lifts it* head over the 
verge of the world, makes the cheek blanch and the 
stoutest heart quail. This to true, even when nations 
which are enriched with the gifts and graces of civilisa- 
tion fight for causes which seem to each contestant to 
involve the fundamentals of right and morality. 

The horror and enormity of this war lie in the fact 
that it tons an avowed attack upon Civilisation itself— 
that the assault was carried on with a cynical and cal- 
culated disregard of every consideration of chivalry 
and mercy— and that, if it had won out, all the world’s 
cherished and hardly won ideals of Justioc, Freedom and 
Honor would have been thrown down, and the God of 
Brute Force would have been set up in their place. 

The cost to Germany and her allies of this monstrous 
raid upon the world was 3,350,000 dead and 12,070,000 
casualties. The assault was met and mastered by the 
forces of Civilisation at a cost of 4,560,000 dead and 
19,525,000 casualties. The casualties on all sides 
reached a total, therefore, of 31,595,000. 

Increasingly, as the years roll by, the historians of the 
future will write it down that this stupendous conflict was 
fought out to make the world a safe place, not merely for 
Democracy, but for Civilisation itself. 


any review of naval events during the past year, 
the outstanding faot to the crowning demonstration of 
the decisive value of the command of the sea. Mahan 
explained all that to us years ago. What a pity it to 
that he did not survive to witness the latest demonstra- 
tion of the truth of the principles he laid down in his 
great work “Seapowvr in History,” and take his stand 
with Admirals Beatty, Sims, and Rodman on the bridge 
Of the “New York”, to survey the surrender of the 
German fleet. Wars can be won by blockade as well 
ae by battle. It was blockade that brought Germany 
to her knees, and, as a substitute for battles, it to an 
altogether merciful and humane provision for bringing 
an enemy to terms. Also, it to an effective moans, in 
time of war, of making sure that the freedom of the seas 
ehall be unobstructed in times of peace 
Although the war to over, not muck information is yet 
available as to the warships and new material which 
have been developed abroad. Capital ships continue to 
increase in stoe, speed, and gun-power. The British 
have built some battle-cruisers of about thirty-two 
thousand tons displacement, 33 knots speed, carrying 
the 15-inch gun in their main batteries, and with moderate 
armor protection. Also, they have brought out an 
entirely new type of ship in the “Furious”; a sort of 
magnified destroyer, as long as the largest Atlantic 
liners, narrow, of shoal draft and heavily engined. The 
reputed speed to 40 knots and the reputed armament, as 
originally placed, waa two 15-inch guns. Another novel 
type ip the monitors, of which, we understand, some 
thirty h»Ve been built, They carry a pair of heavy 
18* to 15-inch guns, in • single turret. The speed to 
very tow indeed, and they were built mainly to attack 
the German bates on the Belgian coast. They are 
practieaBy useless today. The British appear to be 
satisfied with the 16-ineh gun for the main armament 
of their battleships; the pnited State* will use the 
AO-ealibre 16-inch gun in all future dreadnought*, whether 
they he battleships or battle-cruisers. The first four 
battietodpe of the 1916 program and the six battle- 
cruisers wttt mount this fine pfeee, which fires a 2, 206- 
pound ah# with a velocity of 11,800 feet per second. 

'the war toto served ae a fresh demonstration of the 
effietoney of toe United States Navy. It found the 
Itaty # aeih(ii4^itoto# w The totot of our destroyers 
mm at epee dispatched to the submarine tone; 150 
new deati to yaw iwto ottfwed; guns were found for arm- 
ing our iriMphant afcfps, and skilled gun crews were 
•eat «» ntaAttKm; 609,000 tons of enemy merchant 
mk ft»n wrecked by the enemy, 

m«hned, a*d quickly put into service as 
titytagtoto" A tohge anet of pnwel boats was organised; 
|f toli* m torn wap eaiifted and trained; a big fieet 


of new and powerful seaplanes was designed and put 
under construction; seaplane bases were established 
on the British and French < oasts, and the personnel of 
the navy for manning our warships, transports and mer- 
chant ships was raised to 700, 0(K) men. The dose of 
the war find* our navy the second most powerful in the 
world, and equal in strength to that of the next three of 
the great naval powors combined 
Military 

Unquestionably, the most novel and most effective 
of the new weapons of warfare developed during the 
great conflict, was the tank Its first operations in 
1916, in the great British attack on the Somme, wero 
nocessanly tentative in diameter As the war pro- 
gressed tank tactics developed in efln uincy, and m the 

1917 attack at Camhrai, it came into its own by making 
a 10-mile breach through the German system of en- 
trenchments —this being the first time that an absolute 
break -through was accomplished Tho campaign of 

1918 served to introduce the whippet or small “baby” 
tanks, and in the great counter-offensive operations of 
this year, both of the French and British and Americans, 
the tank established itself as the most effective weapon 
of the offense; m fact, German military commanders 
openly attributed the success of the Allied offensive s to 
the employment of the tank m large numbers 

Tho war has demonstrati d the enormous military 
value of the machine-gun, especially os a weapon of 
defense But for two American inventions, th< machine- 
gun and the submarine, the German armies would have 
collapsed long before they did, and it is a fact, that by 
far the major part of the casualties of the war on land 
have been due to the heavy and light machine-guns As 
regards artillery, the most remarkable development 
has been the use of guns of the very heaviest caliber in 
mobile field operations. Before the war, the six-inoh 
howitzer was considered to be the heaviest piece that 
could be used in the field. Austria and Germany sur- 
prised the world with their 12-inch and 16-inch semi- 
mobile howitsers, and at the end of the war the heaviest 
and most powerful guns m existence, including the 
21-inch gun of the French, were in the field and following 
up the retreat of the German armies Notable work 
in this direction was done by our army and navy, tho 
navy having placed in the field several batteries of 
14-inch naval guns mounted on specially-designed rail- 
way carriages, and also a cerium number of our 16-mch 
guns. These were used to good effect in shelling im- 
portant military roads and railway linos in the bank 
areas of the enemy. 

Field and heavy artillery cannot lie built over night, 
but the Ordnance Department of the army had lie- 
gun tho construction of a vast amount of ordanee, in 
which was incorporated the ripe experience of our 
Allies during four years of war, and which included such 
improvements as had suggested themselves to our own 
expert artillerists. Had the war been extended into 
1919, the Gormans would have been subjected to an 
overwhelming weight of artillery fire from guns of our 
own design and manufacture 

A weapon which excited widespread interest at the 
time was the 75-mile gun, with which the Germans 
•helled Paris. There to nothing novel ui the principles 
employed in the design of this gun Whatever may prove 
to be the detaOs of its construction, it will be found to 
embody an unusually large powder chamber and an 
exceedingly long bore; the otic to provide sufficient 
powder for a range of such great length, and the other to 
provide sufficient space or volume in which to di velop 
the expansive energy of the gas If any natitai w tshed 
to do so, it would be perfectly feasible to build t gun 
with a range of 100 miles or over So far ai wi know, 
the Allies have not, as yet, come into possession of any 
of these guns, and the particulars are Dot yet' available. 

It to certain, however, that the Germans either built 
an entirely new piece of 75 to 100 calibers length, or 
sub-calib«ed a standard 15- or 16-inch gun by inserting 


During a war which was essentially a war of machinery, 
it was inevitable that projects of peace-time engineering 
would suffer. The accomplishments of the engineer 
have been more in the line of thoughtful investigation 
and planning than of actual construction. The New 
Yot|k State Barge Oanalto supposed to have been finished, 
but this great work has been so completely the football 


of conscienceless politicians that it is difficult for tho 
taxpayer to find out either just v here Ins money has 
gone or what he has got for it God si ml the dav when 
public utilities will bn taken entire R out of the hand of 
the politician and committed 1o the unhimlen d eontrol 
of reputable and qualified non politic d engineers than 
whom no wiser, more honorable and more able class of 
men w to be found in tin country Hydraulic and 
reclamation work is very much in the tin just now, the 
government talks of vast scheme's of reclamation, and 
of the placing of our returned soldiers on the virgin and 
fruitful soil Canada, with characteristic energy, haB 
Started upon a great enterprise for the- development of 
300,000 hydro-cleetiic horse-power from the Niagara 
River, and she proposes to secure an effective head of .{05 
feet (instead of about one-half of that as in the case of 
power plants located at the Falls), by building her power 
plant at Quoonston, below the rapids, where the river 
level is only two font higher than the level of Lake 
Ontario 

According to Dr. Waddell, the well-known consulting 
engineer, there is under serious consideration the con- 
struction of a combined ship, sanitation, and power canal 
from Lake Eric to Lake Ontario The total length would 
be 40 miles and the depth .30 feet. The total fall is 327 
feet The object would be to transfer the largest lake 
vessels and barges from Erie to Ontario, to divert the 
sewage of Lackawanna, Buffalo, 'I onawandu and other 
cities from Erie and tho Niagara River, purify it and 
discharge the waters into Lake Ontario, and finally, to 
develop about 800,000 hydroelectric horse-power The 
raising and lowering of ships would be done by huge lift- 
look* capable of handling 650-foot ships through a 
vertical height of 200 feet 

The Quebec bridge was tested out in August of last 
year by running out two heavily laden freight trains, one 
on each track upon the central 1,800-foot span The 
total load was 7,000 tons. The bridge stood the test 
successfully In the field of transportation, the most 
notable pieec of railroad construction was tho completion 
lost year of the “desert 1 railroad, which forms the closing 
link in Australia s first trans-continental line It took 
five years, working under a scorching heat, in a country 
devoid of water and vegetation, to close this 1,000- mile 
gap It. is now possible to make a continuous railroad 
journey from Perth, Western Australia, to Brisbane, 
Queensland, a distance of 3,895 miles. 

Electricity 

Although electricity is a peaceful force rather than a 
military one, it has thrived and forged ahead during the 
past year of war 

The scarcity of coal m certain countries has given a 
tremendous impetus to hydro-elect ne developments, 
so that in Norway, for instance, hydro-electric power is 
now being employed to an unprecedented extent And 
the generation of this cheap form of electric power has 
brought about the extensive application of electric current 
in industrial pursuits, particularly in the mntalluigical 
field. Much has been done in establishing large alu- 
minum producing plants and electric steel works. As a 
result of thiB inexpensive and abundant electric energy, 
the electro-chemical industries have benefitted in no 
small way. 

To the electric welding art, the past twelve months 
have contributed much. All kinds of applications have 
been found for this method of joining metals together 
Interesting researches have been carried out with 
regard to the electric welding of ships, instead of the 
usual riveting process As yet the electric welding of 
ships is still in the experimental stage, although it to 
acknowledged to have certain important advantages 
over the existing method, particularly in the matter of 
labor 

In the held of radio communication, the progress during 
the past year has been considerable The radio telephone 
has been developed to a point of relative perfection, due 
to the use of the vacuum bulb generators m place of 
the former troublesome and uncertain arc generators 
With the lifting of the veil of censorship, we learned 
of the wireless telephone for communicating between 
airplanes and ground stations, making possible the 
greatest precision in air fleet maneuvers. Indeed, at 
the recent aviation meet at Belmont Park, N. V., the 
spectators were thrilled by the uuison of movement of 
an entire fleet of airplanes; and it was several weeks 
(Continued on pagt 9 ) 
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A pile of salvage at Ration Dump H of the 77th Division, and some men from German machine-fun ammunition carrier and a collection of French machine-gun 

Salvage Unit 18. Q. M. C., who handle salvage in this locality parts from a dump of Salvage Squad No. 1, Q. M. C. 


Where Nothing Goes to Waste 

Glimpses of the United States Army’s Salvage 


A SALVAGE plant for the rec ivory ami proper use 
of waste material has been organised on a large 
scale bv the Armv near one of the large towns of France 
No army in the world has anything like it, and not a day 
passes that representatives from some of the Allied 
Governments do not inspect it and take notes on its 
operation It lias saved, not thousands, 
but millions of dollars for our Government. 

We will mention the various kinds of work 
which are earned on in some of the depart- 
ments of this vast salvage plant 

For instance, the shoe department is emo 
of the most important, and shoes and boots 
are brought in by thousands of pairs 
They are first washed and disinfected, 
sorted, and I hen given out to be repaired, 
inspected and packed for shipment again 
The production in this branch is about 
.’3,500 pairs per day The total value of the 
output for one month w'as $140,590 
About 80 per cent of all shoes received are 
repaired New machinery is being con- 
stantly added to this department, and when 
it is completely organized, it is expected 
that 7,000 pairs of shoes will lie turned out 
daily At the time of writing this branch 
employed two oiiirers, seven non-commis- 
sioned officers, 114 enlisted men, 280 male 
and 240 female civilians 

The depot has sevcm operating deport- 
ments, laundry, dothing, shoes, rubber 
goods, harness and leather equipment, canvas and 
webbing, and metals The laundry alone employs 200 
workers, ovei half of whom are civilians All sorts of 
new devices in mat hinery are used, save hand labor for 
washing, rinsing and drying, and more than 75,000 pieces 


Photographs Copyright, Committee on Public Information 

are tinned out per day. The clothing is probably the 
most important department. Its production is limited 
almost entirely to breeches and blouses, underwear, 
bed sacks and blankets The daily output is 10,000 
woolluu breeches or blouses, 25,000 of underwear or bed 
sarks and 500 blankets After coming from the laundry 


the garments are examined and marked for repair, or if 
not reparable they are cut up for patches. The patches 
necessary for the reparable garments aro cut entirely from 
the irreparable ones (15 per cent of the total), and then 
sent out to the various branches for the actual sewing, 


after whioh they are classified either for reissue to the 
troops in active service or for depot troops or labor bat- 
talions About 1,600 women are employed in this 
branch, and 75 men. The value of the production for a 
month was $2,040,831, while the operating costs came 
to the relatively insignificant total of $93,432. 

Not a scrap of anything is wasted- 
Hospital slippers are made from old 
campaign hats that have been dis- 
carded The question has often been 
asked as to what became of these hats. In 
fact they are of an oxoellent quality of felt, 
and no matter how old and worn they are, 
the felt is utilized in the soles of the slippers. 
The uppers are made from old woollen 
garments thrown aside as quite irreparable 
Overseas caps aro another specialty made 
from old uniforms unfit for repair, and 
brassards arc manufactured by the thou- 
sands for the various army services Old 
garments are dyed green and marked "P 
W." to be used by the German prisoners 
of war. The old trench shoes that have 
already been mended and arc now beyond 
repair, are cut up into shoestrings No 
matter how worn the shoes aro, there is 
always a piece of leather left in the uppers 
large enough to mako several pairs of 
strings. 

The rubber goods branch also shows 
remarkable figures for saving. It handies 
primarily rubber boots and arctics, “slickers,” ponchos 
and shelter halves, it produoes about 3.000 garments and 
850 pair* of boots per day. The great feature of the de- 
partment is the new vulcanizing machine recently put into 
(Continued on pat* it) 



Working old hats over into new hats and bedroom slippers 



Washers and extractors st work cleaning discarded United States Army dothing 


French cobblers at work In an Americas Army Salvage Depot 





Our Navy'* largest aircraft— the N. C. 1 employed for coast guard work, which recently made a flight with fifty paasengers 


Our Giant Aircraft 

Where We Stand in the Matter of Transatlantic Flight 


a **i ri s 

I B%' »® 


T HINGS move swiftly in the flying world. It seems set to work developing seaplanes and flying boats category of the largest heuvier-than-air craft in existence. 

but yesterday that we were awed at the ei*e and capable of making long flights and carrying suitable Several weeks past, this flying boat, officially known as 

power of the “America” — the flying boat built by armament, including depth bombs. Then it was the N. C. 1, made a flight off Itockaway, N. S'., carrying 

Glenn H. Curtiss for Rodman Wanamaker, who was that Great Britain went back to the “America” type 50 passengers with ease. Its lifting capacity is said to 

backing Lieut. John Cyril Porte, R.N., in his attempt of flying boat, and started with that huge typo as a be five tons. 

to win the *50,000 prise offered by tho London Daily foundation. Today the British and American navies The N. C. 1 is depicted in the accompanying illustra- 
Mail for the first transatlantic flight. Today there are have large fleets of flying boats of the same geueral tions, which serve to give a good idea of its magnitude 

hundreds of airplanes as largfc __ »" fl general design. It is 

or larger than the” America”; I ■ >? ..... equipped with three 12- 

in fact, flying boats of that . v . I cylinder Liberty cncines. 

general type have been in 
quantity production for 
some time past at our Naval 
Aircraft Factory. So the 
marvel of yesterday has 
become the commonplace 
of the present; which is 
another way of saying that 
this is the day of giant air- 
craft. 

Prior to the great war, the 
efforts of all aeronautic con- 
structors, with the exception 
of a Russian engineer, 

Sikorsky, were confined to 
relatively small planes. From 
a military point of view, 
there was no need for huge 
airplanes; and, indeed, the 
smaller the type the more ^ 

it appeared to be suited to The N. C. 1 flying boat as viewed from the rear, the three engines .‘.VJ* 

war’s requirement*). During and their four-biaded tractor screws nacelle between the planes, 

the war, however, the bel- « clow thl! lower plane, seats 



a. m 
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equipped with three 12- 
cylindcr Liberty engines, 
driving three four-biaded 
tractor screws. The wing 
spread is 120 feet. From 
prow to tail she is 70 feet 
long, and from the gunner’s 
cockpit on the top wing to 
the keel is a distance of 25 
feet. The distance between 
the upper and the lower 
planes is 12 feet, which also 
happens to be the depth or 
chord of the planes. 

The seating arrangement 
is quite odd. In the center of 
the top wing is the observer- 
gunner's post, with nothing 
to interfere with his view 
and his shooting. The 
pilot's quarters, provided 
with two seats and two seta 
of controls, are located in a 
nacelle between the planes. 
Below the lower plane, seats 


ligerenta noon oame to appreciate the military value of type as the old “America,'' equipped with two Rolls- for four are fixed, and below that the boat part of the 
aerial bombing, and soon set, to work on fleets of bombing Royce or Liberty engines aggregating between 600 and plane has a capacity for a number of observers or paasen- 
planes. Germany, in order to bomb English towns, 800 horse-power, and capable of maintaining them- gars. As equipped for coast-guard duty, the plane 

constructed her Gothas and Friedriclwhafens after the selves in the air and on the water for long periods. carries 300 gallons of fuel, which is sufficient for many 

failure of her Zeppelins; Italy constructed her Caproni More recently our Navy has come into the possession hours’ flight. By doing uway with the armament and 

biplanes and triplanes for bombing Austrian military of a still larger flying boat, designed and constructed by other military equipment of the N. C. 1, its cruising 

centers on tho other side of the Alps and far in enemy Glenn H. Curtiss, which may well be included iu tho range might be increased to 40 or 50 hours without 

territory; Great Britain eon* . - difficulty. 

structed her Handley- Pages 
for the purpose of repaying 
the Germans in their own 
coin. France, on the other 
hand, did not take to long- 
distance bombardment, prob- 
ably because of her geo- 
graphical location which 
made her an easy target for 
German bombing fleets. To 
bomb the Germans, accord- 
lag to the French viewpoint, 
only served to provoke their 
bombing fleets to greater 
efforts. Finally, the United 
States sat to work building 
huge planes of th* UmtSm* ' 

Pig* and Capwni types lor 
(oog*di»tuM bombing. 

Another feature of the war .. 
whieta gave impetus to the . ■■ ■ 


; big plwwvemeot wa* the 
submarine warfare. . When - 
‘ tbs vahw of aircraft is anti* 

' U-boat operations beeame > 
manifest, tbe Allied navies 



Side view of tho glut the wftSenT 11 * tth Uknced •k** 10 " 


difficulty. 

t Given ideal weather and 
good seamanship, the N. C. 1 
or a similar craft ought to 
be able to make the trans- 
atlantic flight. In fact,, it is 
generally held by those who 
know that such a flying boat 
can readily be prepared for 
the flight with every prospect 
of success. Because of its 
sturdy construction and its 
ability to alight, on fairly 
rough water, the flying boat 
possesses many advantages 
over the land typo of air- 
craft. In this connection 
Mr. Glenn H. Curtiss has 
recently remarked that 
marine flying will be de- 
veloped quicker than land 
. flying, becauso no new land- 
ing fields are required. Ter- 
minal facilities are already 
provided, for quiet harbors, 
riven and small lakes are 
(Continued on pop* 18) 
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Peace Parley Problems 

What Should Be Done With the German Fleet 


I f a lcagm of nnli i i» I In pru liral or workable it 
will ti nc<(HHiir\ f i ( ipat Britain anil the l mtid 
Wtatis to agree up i t h Hire of their retipt rtivr naval 
bull li iik progratuH ut I t agru upon thi nut of their 
resptdivi ami prosp* Im licit* If we nn unable to 
agru with Gnat Bnti u upon l hi division of the 
Cterman fit it w< tirtuinlv tan urt hops t > agree upon 
any I hum in the world nspu rally upon a im re difhrult 
matlir still thuL if tilt sue of our naputlvi future 
fli ets 



war Thi rivuln 1 » twi r Gmrniuy and treat Britain 
in Hut luildinp; wiih t war to th< kmfi uni the actual 
war with tin knifi cant in lull as tin result of it It 
morn* tin hughl if impijuv fir us now to throw down 
thi gauntlet to (irtat Britain and take up the rate for 
naval supn maty where ( rmanv It It olT 
tie raid no dt ft nm against treat Britain on tht 
Atlantic any more than wo havt not did or now ucid 
any dt louse on tin (irtut Lakts We do not nectl to 
fortify thi mas to proteit ourmlun against (iiiat Britain 
any mor than wt need to fjrtify th Gnat lakts 
■With nil htr (hit and all lit r annus (irtat Britain 
is utterly disarmed against us because Hhe wt uld havi 
nothing to win nothing t i gain from any dissension or 
war with us but everything to lose 

Great Bntain d ies mt ft ir tht loss f ( am la it us 
otherwise sht w uld want t) fort f> tht ( rtal Takes 
If Great Britain sh mid gi t» war with us she w mid 
inevitably lose the Dominion of ( anadn ti us an 1 that 
would nitre than offsit ant possiblt udiantage that she 
could gain from tht piowcss of a superior fltet No 
power on earth could stand lit f iri tht Amt itcan arms on 
this oontment if wc proht bv the less ms if this war and 
prepare according to our needs 

In thnevmt Chut we an not agree with Great Britain 
yith risjieot to the dtvisi m of the ( t rnran fighting 
ships why not sell them to some of the an ull nations 
who arc building fighting ships and who wt uld be glad 
to buy them? How about Brasil Argent mi Chile 
Peru? 

Iho money raised from these ships would go far 
toward reimbursing Gnat Bntain for htr losses and 
expenses in the war and we sh uld welcome an oppor- 
tunity to help Britain in this wu> Britain that for the 
first three years of the war saved our land from tht 
threat of invasion and spoliation 
Before the Great War we used to talk m millions when 
we discussed naval and military approi nations and 
congressional expenditures but since thi war we have 
got so used to talking in billions that wc have e\ ulcntlv 
lost much of our sense of proportion A billion dollars 
represents a Bum of money which to raise from the hun 
dred million Amenean people would require a ta\ equal 
to ten dollars for every man woman and child in the 
country 1 hi German fleet l* <e rtainly worth more than 
half a billion dollars Now think of the sheer folly of 
wantonly destroying property of such lolossal value 
while wi go right on building n< w fighting ships 
If our naval program is carried out and wi enter upon 
a race for naval supremacy with Great Britain as con- 
templated and keep up with Great Britain — because 
she will continue to build if we do- it means that the 
Amenean people within the next ten or fifteen years 
will be obliged to bear a burden of taxation equal to 
fifty dollars a head for every man woman and child in 
the country amounting on the average to $260 per 
family and there will be a colossal annual tax for the 
expensi of upkeep manning and running such a navy 
Is there no wav to protect the interests of the American 
people against such t olossal folly t 

No one can aicuse mo of being a small navy man I 
am as strong for national defense as any man living But 
the fait lint the people of Great Bntain and ourselves 
an mainly of the Anglo-Saxon breed with common ideas 
and ideals aims and ambitions is the strongest possible 
element of security We should liagut ourselves with 
Bntain as our own States ari leagued to om another, 
and there should be no mon cause to fear Bntain than 
for one of our States to ftar ant thcr State 

Great Bntain s fixed habit of good behavior is the 
greatest guarantee of world pence It is greater than 
any league of nations 

It must be borne in mind that Great Britain has more 
navy than she needs at the present time, and while we 


By Hudson Maxim 

may need some naval increase we do not by any manner 
of means need a navy as large as that of Great 
Pntaln 

V\e must bear in mind the faot that Oreat Britain u 
differently situated from the United States of America 
If the continental area of the United States were to be 
cut apart into as many islands as there are states, and 
these Islands spread over the soas of the earth then we 
should bum position largely like that of Great Bntain, 
and we should then need a larger fleet than we now need 
just as Rritain needs a larger fleet than wo need Great 
Britain s life is her fleet Our life is within our conti- 
nental confines and our fleet is an auxiliary 

Wt could with a little time for adequate preparation 
defend ourw Ives indefinitely against the world in arms, 
even though our fleet should be destroyed and all our 
outlying possessions captured aud wc should also be 
able to feed ourselves for an indefinite period, even 
though all connection with the outside world should be 
cut off 

But Groat Britain is situate d otherwise X he British 
Isles and all her colonies would be absolutely at the 
ini n y of any om my that should be able to overcome her 
fleet 

Wo do not nood so much of a fltet as does the widely 
scattered British Empire In case of war with Bntain, 
who h is now an absurd supposition she could under no 
circumstances concentrate her entire fleet upon any point 
of our shorts We should still therefore, have a pre- 
ponderance of fleet power where needed a pow< r stiffi 
cient to proteot tht Panama Canal oven though our fleet 
should 1 h incomparably smaller than that of Britain 

Wo mid a fleet in the Pacific On an of a sire sufficient 
for our protection against any Asiatic Power or combi- 
nation of Powers With such a floit «c should be able 
to protect our continental areas from aggression from 
any British fleet that might enter the Paufic 

Although it is my opinion that war with Japan is now 
most unlikely still I believe that we should have a fleet 
of sufficient sue to make any war with Japan equally 
unlikely in the future Japan us so situated today that 
she could only lose by a war with us I he fapanese are 
far too wist and practical to go to war with us 

In conclusion let me call attention U> the pertinent 
fact that no American at the present time has tho 
least fear of Great Britain It is ineonocivablo that 
Great Britain should take advantage of hor tremen- 
dous naval preponderance and her preponderance 
in hghtiug men and munitions of war to commit 
any acts of aggression against us, much less to go to 
war with us 

Our comradeship with Great Britain m the war has 
bonded the two nations in strongest tics of obliga 
tion fellowship and admiration, and this bond should 
now be utilised and joined with the bond of a 
league to compel good behavior of all the nations of 
tho world 

It is time that the two great Anglo-Saxon nations 
should get togother and stand for world welfare 

Road vs. Load 

D URING the stress of the past 18 months our high- 
ways have been used and abused as never before, 
and they have not always stood up well under this treat- 
ment The wear and tear of the constant passage, at 
maximum speeds, of heavy trucks heavjy loaded, 
and even of trains of suoh trucks, has taken a severe 
toll from our road surfaces, whioh in many cases were 
not built for such a strenuous life 

It hag been obvious for some time that w mere self- 
defense we should have to limit the loads put upon our 
highways It is all very well to say that the highways 
should be equal to the demands but this is true only 
within proper limits Every engineering structure has 
its maximum capacity the Brooklyn Bridge will carry 
a given load and no more, the foundations of the Wool- 
worth Building will support a given weight, its walls will 
withstand a given windrpnseure, and no more In cases 
like the last-named we can calculate in advance the 
greatest load ever pofettfa, and provide a margin of 
safety above it but when the load is one imposed by 
human action as in the inManoe of the bridge and the 
highway we can netor tell what demands will be made 
upon our structure h? oWr successors, and so can never 
make certain that what we build shall continue to give 
service until it wears out naturally 
To tbe extent that roads built for passenger and farm 
service are now being out to pieoes by through and local 


mterurban freight traffic, Urn demand that such traffic 
be regulated is a reasonable one To the extent that 
roads built to support the norms! trucking at fly* years 
ago are being torn apart by five- and tea-ton trunks end 
long hnes of trailers, that demand is reasonable. To the 
extent that no matter bow strongly we build a fond, a 
load can be impoeed that will break it down, that demand 
Is reasonable But— in meeting that demand we must 
be reasonable toward traffic as well as toward the road- 
builder having permitted the pendulum to swing too 
far m the interests of the former, we will never correct 
the situation by allowing it to go too far in the other 
direction We want to stop it in the middle of its path, 
giving to sll concerned their Just due 

A Committee of the Highway Transport Commisnon 
of the Council of National Defense has discussed the 
question of a uniform traffic law for federal adoption or 
for reoommendatioo to the various states At present 
such traffic laws as exist are so different in different 
neighboring states and different localities as to cause 
confusion and annoyance If the Committee does not 
succeed in its efforts to bring order out of chaos, the 
continual enactment of further regulations by various 
local or state bodies may be expected 

At the present time there seems to be a tendency, on 
the part of those interested, to favor a maximum load 
of perhaps 12 or 14 tons per unit— the figure »* immaterial 
It seems to us that this is not the intelligent treatment 
of the case Somebody has pointed out that the largest 
tank or crawling tractor ran travel over ground that 
would be imjiaaaable for an ordinarily shod lady— because 
while the machine weighs many times what tbe lady 
docs, it has so much besnng surface that it brings less 
weight upon each square inch of its supporting ground 
than does miladi in her French heels and pointed toes 
It seems no more than just to recognise this principle 
in tbe matter of highway overloads 

A weight that would smash cleanly through the road If 
supported on old-fashioned buggy wheels, and that would 
cause seriouB wear and tear if transmitted to the road- 
surface through the ordinary truok tires, would be sup- 
ported in perfect safoty if it rolled along the highway on 
the traotion belt of a crawler or even on the rollers of a 
steam-roller So the sensible test for limit loads would 
seem to be so much per tire me h 

Of course there is a limit beyond which unit loads 
should not go— simply because there is a limit beyond 
which distribution cannot go A load of 1,000 tons 
would be supported without damage by any roadway, 
if it were of sufficiently wide distribution But no 1,000- 
ton load could be sufficiently widely distributed while 
remaining mobile on wheels or substitutes therefor So 
it would be proper enough to specify that no axle shall 
bear more than a certain load, and that no two 
axles shall be less than a certain number of inahes 
apart But this is aa far as tho restriction of unit loads 
should go 

Again, experience has shown that a tire which w not 
'Subject to tractive strain need not be more than half as 
wide, for a given weight as one that is subjected to trac- 
tion Therefore, should a rigid recommendation be 
made for a certain limit weight per tire-inch, R would not 
be fair to the trailer owner who would then have to use 
bigger tires on his trailer than necessary In fact, the 
tirea themselves afford excellent argument in favor of 
this course There is no better way to tell the relative 
damage done to tbe rood by various classes of traffic then 
by assuming that the highway suffers m proportion so 
the tires suffer In other words, if a dual 6-inch tire on 
a driving wheel and a single 6-inch tire on a noil-tractive 
wheel wear out at the same time, it is safe to assume that 
the one haa done about the ague damage to the highway 
as the other On this basis, the maximum weight per 
tire inch should be set at one figure for wheels to which 
power is applied, and at a higher figure for nocH*a0tive 
wheels. 

Figures that have been suggested by one weiUnfonaed 
person are 800 and 1,200 pounds per tire inch lor these 
two classes, respectively Freyn the same shores emaes 
the specific recommendation that no ads he permitted 
to carry more than nine tons, and that no axles be set 
closer than 106 inches the important thing about gi 
tha, however, }« t»t so much the figures saitis the ideas 
involved To att bodies that are contemplating hfiUfo 
turn designed to relieve our reeds from tht dfotntettan 
that has been wrought upon them by sxoessire motor 
treffic, we earnestly commend the liase of ttajft t& 
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Review of the year 1*18 

lOottHnutifrm JM«w 4) 

Mon we wen told of the wireless telephone which 
permitted the order* to be u*ued from * ground station 
Radio communication over long distano«* her been 
gnwtly improved by numerou* invention* which, mi 
the whole, remain military secrets Static, the arch- 
enemy of long-dwtanoe wireless, haa been definitely 
conquered, aooording to a recent announcement of the 
Marconi organisation, and the tall mint* and elevated 
antmUMB usually aaao elated with radio have been replaced 
by low maata and antenna, marking a new era u this 
branch of communication . 

Mot to be outdone by radio, the land line* have come in 
for a number of improvement*, among them a new multi 
pbx system which pernute of increasing many fold the 
preaeat telephone and telegraph capacity of wire* 
Automatic telephony has come to the front in a big way, 
and beeauae of the severe shortage of help the largest 
telephone companies have had to consider the auto- 
matic telephone for use in the leading cities 

In the flald of electric illumination, the progress has 
been considerable Flood-lighting has found new ap- 
pli cation* in protecting munition plants and military 
works, aside from its esthetic applications which were 
more or lew suspended during the war The arc used 
in motion-pi oturo projectors has been displaced by a 
nitrogen-filled incandescent lamp in projectors of limited 

Militarily, there was little achieved in the electrical 
field; for, as already stated, this force is a peaceful force 
However, in the course of the past year the Germans 
introduced their crewleas raiders in attacks on the 
British monitors operating off Flanders Thus they 
put into praotioe an idea which was by no means new, 
but fortunately, thanks to the vigilance of the British 
news, nothing oarne of the German scheme On land 
slecirieity found such military uses as charged wire 
entanglements, improved X-ray outfits and portable 
lighting plants 


The past year has been a great one for aeronautics 
Vast strides were achieved m practically every branch 
of the flying art, and the twolve months of unprecedented 
effort Were fittingly crowned by the fifteenth anniversary 
of the first flight by the Wright brothers, which took 
piece in the sand dunes of Kitty Hawk, N C , during 
December, 1903 

Spurred on by the demands of the military leaders, 
the leading aeronautic constructors attained their divers 
goals Just prior to the signing of the armistice The swift 
pursuit planes for fighting purposes hed been developed 
to a point where a speed of 125 to 160 miles an hour was a 
fail acoornpU rather than a product of imagination 
Giant planes of the long-distance bombing type were 
beginning to make their appearance in vast numbers 
Germany had constructed a number of Gotha- Lute a* 
planes capable of carrying five tone of bombs for the 
purpose of bombing porta of debarkation in France 
Ghent Britain had constructed giant Handley-Page 
machines fully as large as any German plane, for repay- 
ing Germany in its own com The Allies had oon- 
itrueted entire fleets of small and medium-sired dirmbtes 
for naval work, as well as numerous large and fast flying 
boat* carrying thousands of pounds of explosive for the 
lurking U-boats Th* armament of fighting plane* had 
been developed to a high degree, so that some planes 
carried aa many as six guaa, and few had leee than two 

All in all, and from a military and naval point of view, 
the aeronautical constructor* have quite fulfilled all ob- 

k*Amene*'* progress haa been stupendous during the 
past 12 months After many disappointment* and set- 
backs, our serial program at last got under way Thou- 
■anda Upon thousands of Liberty motors and De Havfland 
two-seaters made their way to our battle lines in France, 
where thousands of pilot* and other aerial personnel were 
read? to "■«" them Alee, our aircraft constructors 
moose ded in turning cut excellent ooptee of the British 
Handle y-Fage and the Italian Capronk, equipped with 
tin liberty motors. Our Navy completed the Naval 
Aircraft Factory in record time, and numerous giant fly- 
tag wen dispatched to European waters for urn 

postal aamoe# have 



la the last month of the past year, 

tsE fftfS -^ST roS^ng 


Reactions which in the laboratory proceed in test tube* 
have been put upon a commercial basis of quantity of 
production that would astound the chemist of a genera 
twn ago, Who would perhaps fail to recognise the opera- 
tions a* those of chemistry at all so altered i« the method 
of attack The years dev< lopim nt* have been so 
strongly along these lines that we must catalog them in 
terms rather of the factory than of the laboratory 

The coal-tar chemist assures us that he has solved the 
last of his big problems oi dye manufacture Ihe 
knowledge of principles and methods gamed by the 
Germans has been so systematically withheld, and even 
falsified, that that knowledge cannot be said to have 
constituted part of the gemral body of science The 
labors of the past three years crowned by the results of 
1913, have made it such a pari 

In glase-making the years development* are even 
more striking, glass is produced today superior to any- 
thing evor known, both for optical and for other use 
Our ability to handle psper Natun « composite has 
been advanced far, so that this substance u finding a 
surprising variety of new uw » By an allmnci between 
the ehemist and the mechanical engineer the process of 
dehydration, which means so much in Ihe worlds food 
supply, has been put on a solid foundation At the same 
time the chemist has made the world less dependent on 
a single cereal by showing us how to make good bread 
with a minimum of wheat 

As a result of cone entration upon the problems of gas 
warfare, a large and valuable body of knowledge has 
been built up with reference t > the toxic effects of s 
wide variety of poisons, and the proper antidotal and 
preventive measures At the same time a numlxr of 
commercial gases have been developed and some old 
ones are being manufactured at a fraction of their former 
oosts 

Among the purely raeearcb activities completed during 
the year, we must mention two undertakings of the 
Bureau of Mines The first brings ihcaper radium 
closer to realisation, the second uitntifks the character 
istic property of selenium in a numbci of other metals 
and oxides all of which show an electro resistance vary 
mg more or less markedly undi r the influence of light 


Under this unolaasified beading perhaps the most 
important thing to chronicle is the acceptance of the 
motion picture as a new scientific instrument Alone or 
coupled with the microscope at normal or abnormal 
speeds, as a means of actual research or as an agent 
for proving result* and spreading knowledge thereof 
the moving film has this year proved its plan it now 
ranks with the camera and the microscope as one of the 
recognised optical tools of sen nee 

Perhaps m no field of science has tbc war stimulated 
such sadden and such notable advances as in that of 
the psychologist He has had unpruedented op- 
portunity to observe the behavior of men under con 
ditions of stress and he has been callc d on to make 
tests, and perforce to devise n uc lunes and methods of 
test, on a soak never before contemplated He has 
proved his technique to himself and to others so that 
he now stands on a level of achu vcment and recognition 
that he could not have attained in years of normal 
activity 

Other interesting developments of the year include 
quantitative spectrum analysis and magnetic analysis 
The former makes available as an accurate means of 
determining percentage*, what has hitherto existed only 
as a means of preliminary qualitative test the sicemd 
opens up a broad field to the strengtb-of materials 
engineer, who has seldom been able to devise a test that 
did not destroy the material subjected to it 
Astronomy 

At first blush, one would be inclined to class the work 
of the astronomer among the non-essential occupations 
To be Sure, his studies take him far beyond the msiynifi- 
cant spook of the universe which is our jhaiuta ion 
Nevertheless, tiny a* is our earth, to us who owell 
thereon, the svsnt* of the past four years have bet 4 of 
paramount importance But in reviewing the recent 
work of astronomers we find that they have taken a very 
active part in the war The astronomers of this country 
and of our AUiee have been very busy teaching in the 
navigation schools, testing optical instruments improv- 
ing the work of the range finder and even operating at 
the very Front. Despite the handicaps of war a con- 
siderable amount Of research work has been done in the 
past year Two eometa were discovered, the first at 
Cape Town, by Reid, on June 12th, and the second by 
Schorr, at the Hamburg Observatory, on November 23d 
Am the result pf palieat research by Fowler on spectra of 
the sun, he strived at the startling conclusion that there 
is water vapor and ammonia vapor m the sun s atmo- 
sphere. Heretofore, it had been supposed that the 
intense heat of the luminary would prevent the forma- 
tion of any chemical compounds, but this supposition 


needs revision in the light of Fowli r « resc arches Long 
photographic exposures lasting 70 hours h iv shiwn 
that th< itinir portion of th( nebula f V 1 dr nil, 
rotates at a spud of r ,0 miles per suon I Ir in wl uh it 
is estimated that the outir portion j 10I uLh utl uns a 
speed of 200 milts pt r sttond small -tar 1 eai Alph 1 
Ccntauri lays elaim to being >ur nt tr -I tompmirj 
Its distance has bun istunatod a bit wet n 4 1 and 1 i 
fight years from us It is a tool star onh out th >usni ilh 
part as bright os tht sun 

During the year thtre wer< thru tefipses of tl kmi 
and one of tht moon 1 he m nt important cchpst was 
that which look place on June 8th when the shadow of 
the moon swept arrow the Uniti d State* from Oregon to 
Florida in a belt from 70 miles to 50 miles in width It 
is the first total eclipst that wi have hud since May 
28th 1000 liy a rrmarkable toinudeme on the day 
of the eclipst a nt w star wo* distovered in the constel 
lation of Aquila which was the brightest star to make its 
appearance in tht last thru ct n tunes It reached the 
magnitude of 1 4 almost that of Sinus Photographic 
records of that portion of the sky taken at Harvard 
l mversity show that on June 3d it was of normal bnght- 
ness Omng to cloudy wtather that region was not 
photographed again until the 6th when the star appeart tl 
as of the sixth magnitudf On the 7th its brightuiss 
had mcreast d 200 times and it was clearly visible to tht 
naked eyt — in fact thin are reports of ite having 
betn sten although the news was not transmitted to 
any of the astronomical obscrv atom s On tht nights 
of the 7th and 8th its brightness had increased 100 000 
times and then it was no tonspnuous an object that 
reports of its discovery were telegraphed to Harvard 
Observatory from all part* of the tountry Another 
nova was rt ported on February 4th in Monoceres which 
reached a magnitude 6 4 on January 1st although its 
magmtudi was 8 5 when discovered In March Wolff 
reported a faint object which at first was thought to be a 
(omet but it proved to be an asteroid with a jjeriod of 
four years This tiny member of tht solar family has a 
diameter of but two aud a half miles 

After having been grtatly dtlaytd by the war the 
Smithsonian Institution has at last established a solar 
constant station at ( alama ( hilt at an altitude of 
2,250 meters 

Proposed Swiss National Trade-Mark 

A COP\ of the regulations under which it is proposed 
by Swiss (lumbers of tommerce to establish a 
Swiss national trade mark under tht name of S P F b 
(Syndirat pour 1 1 xporlation Suisse) diet lusts the fact 
that the mark will be confined to firms two-thirds of 
whose capital is Swiss and to goods that are made in 
Switzerland exclusively by the Swiss Thus any 
foreigners manufacturing in Switzerland will not be ablo 
to use this trade mark for goods manufactured by them 
in Switzerland J he objtet of the trade mark, it is 
stated is not to place foreigners at a disadvantage, but 
to ensure that any artielts bearing 8 P h 8 are to be 
really of Swiss manufacture In addition the mark 
is directed against German penetration, as numerous 
firms are known to he ostensibly Swiss, but m reality 
German Thi presidt nt of the Geneva Chamber of 
Commerce states that the control of these will not be 
easy but tht committee. is alive to tht probability of 
improper ust of the mark and they consider that it will 
bo necessary for Swiss manufacturers to bring cases of 
this character to official notice No foreign firms are 
to be prevented from manufacturing m Switzerland 
but not bung Swiss, they are to be debarred from using 
the trade mark With regard to the possibility of the 
extensive misuse of the trade-mark [by exporting mer- 
chant* it may be neoessary to add the manufacturer* 
name to the trade-mark Phi* may not be acceptable 
to exporters end if impracticable and the trade-mark 
fails aa a result to protect Swiss manufacturers, it is con- 
sidered probable that the chambers of oommeroe con- 
cerned will propose it* abolition 

Preserve Your Pipers They Are of Permanent 
Value 

B Y taking a little trouble, when a paper first come* 
to band it may be preserved to form a permanent 
and valuable addition to the reading matter with which 
everyone should be supplied We furnish a neat and 
attractive cloth board binder, whit h wdi be sent by mail 
prepaid for >1 75 It has good Btrong covers on 
which the naibe Scientific American or Scientific 
American ScTtlement is stamped in gold and means 
by which the numbers may be securely hold as in a 
bound book One binder may thus bo made serviceable 
for several years and when the successive volumes as 
they are completed, are bound in permanent form the 
subecnberjjiltiaiately finds himself for a moderate cost 
in posses^** «f a moet valuable addition to any library 
embracing a wide variety of scientific and general infor 
motion, and timely and original illustration Save 
your papers 
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The Dogs of War 

What the Canine Has Contributed Toward die Allied Victory 



T Ht dug mi) will bn proud of his 
(splendid record in thi great war For 
while arknowlidging the great services 
rendered by other military animals such 
as the horse mule and urner pigeon the 
dog has the dinlimtion of having served in 
the front line trenches and even out in 
No Man s I and where only tht bravest 
darid vinture 

It was quite natural for the Belgians to 
empliy dogs in military oprrati us os 
they hud been doing in the days of peace 
8o early in the war the Belgian machine 
guns were mounted on light carts and drawn 
by trained dogs with th result that the 
few machine guns availal le to the Belgian 
army a< counted for moro than their due 
■hare of Gc rman invaders because of their 
extreme mobility 

Ot her armies soon introduced trained dogs 
m their organization using them os watch 
dogs and despatch earners at first and later 
for carrying fo > 1 and ammunition to the first line as well 
as medical supplies to the wounded ly ing about the battle 
fields Indeid thi dogs have constituted a distinct 
and recognized branch of <aeh of the leading armies 
with recruiting bureaus training tamps extensive 
quarters behind the lint s and elaborate hospitals 
During the last days of tin grt at war the I ranch 
army had somt 10 000 dogs in active service These 
canines wore employed as stntiucls out in No Mans 
Land when thi kciu senses of these fourkggtd com 
batants gave warning of hostile prowlers long U fore 
they could be detected 1 y thi poilus Dogs were also 
employed to guard prisoners and thanks to lanful 
training m distinguishing the |>mlu from the Boche 
canine guards were used to a considerable extent thus 


relieving large numbers of French soldiers for more 
important duties Still another use for the war dogs 
was in the carrying of despatches across territory under 
fire As a liaison agent the dog was found to be without 
oquul for these four-legged couriers passed unfalter- 
ingly thri ugh barrages and areas under machine gun 
fire where it would have been worth a man s life Even 
in gas souked territory thi dog couriers were employed 
being equi| ped with special gas masks for just such cir 
eumstanies And thun there is the all important ques 
tion of maintaining the supplies in front line positions 
under enemy fire Here again the dogs served ad 
uurably in bringing up food and ammunition to the 
beleaguered troops 

It has long bciu recognized that the question of main- 


taining supplies is one of the most diffi 
cult to solve in the usual trench open 
bans By the use of an intense arttUer; 
barrage it n possible for an enemy ti 
isolate any given bit of trench systen 
almost as effectively as if his troop 
encircled it Appreciating the possibility 
of the war dog as a earner of supplies ii 
small quantities the French worked, on thi 
form of supply service Special harnesse 
and carrying pouches were developed fo 
all kinds of supplies and dogs were trains* 
to oarry various articles ranging from ho 
soup to hand grenades for the trench de 
fenders 

The results of some of these studies ar 
shown in the accompanying group o 
photograph* made at the French mill tar; 
kennels at Camp Satory The first vui 
deplete a camm soup carrier This do| 
by means of the special harness and th 
cans shown can carry two can* of sou] 
or other "'od across No Man s Land or anywhere else 
The seoond view shows a four-legged ammuniboi 
earner in this ease provided with pouches bolding tb 
supply of grenades shown beside him 
The third view shows a canine shell earner, with hi 
usual load of iO shells for the 37 millimeter cannon 
It will be recalled that in previous descriptions am 
discussions of this small cannon which is a form of so 
called accompanying artillery, the difficulty of maintain 
mg a steady and adequate shell supply hae been points* 
out in thoao columns Apparently the French haw 
solved it with the dog shell-carrier 

The poilu who is a tremendous bread eater, reoeivei 
his daily bread up in the front-line tren chos — Gerrnai 
barrage or no barrage — thanks to the services of the dot 
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■town m the fifth vtor Thu -doc c*rnw 
18 lesvso in one tnp likewise the ma- 
chine guns, which (imply devour oartndge 
belts or eUpe, must be supplied eon 
stoutly if a position is to be held And 
here is where the dog shown in the sixth 
view oomes in for his share of service 
carrying 300 rounds of ammunition at a 
time In the center or fourth view ap- 
pears a row of kennels at Camp 8atory 
During the year 1017, over 6,000 French 
war dogs were treated for wounds and 
ailments, of which 4,196 were returned 
fit for duty at the front The most skilled 
dog specialists of France are engaged in 
earing for the thouaands of war dogs 
and the medical and surgical facilities, as 
shown in the view to the nght, leave 
hitle to be desired 

The war dog has a dntinot application 
in the reconstruction period of France and 
other countries As s companion and 
guide for the blind soldier, the trained 
dog continues to serve the nation For 
the wounded, there have been developed 
light two-wheeled carta drawn by one or 
two trained dogs, and It may be that 
vehicles of that kind will be the means of 
enabling many a crippled warrior getting 
about in the coming days of peace tor 
police duty the war dog is well fitted with 
praotioally no additional training, in fact the first war 
dogs cams from the polite departments of Pans and 
other leading cities of France 

It so happens that the writer has come into the 
possession of facts and figures concerning the trench war 
dogs only but there can be no doubt that the British and 
the Oerraan armies have employed dogs just as ex 
tensively and thoroughly There has been no monopoly 
in the enlistment of dogs in the gnat mill 
tary operations on all fronts and once 
again the dog has proved to be man s 
greatest fnend among all animals 

Molded Airplane Propeller* 

I T is oustomary to make airplane pro- 
pellers of laminated wood Layers of 
veneer of various woods carefully selected 
according to various qualifications of ten 
silo and oompressivo strength and of 
toughness are cemented together and built 
up into a solid block, out of which a pro 
peller is carved One disadvantage of this 
system is the fact that the propeller blade 
has a laminated surface and the edges of 
the laminations on the working fucc of the 
blade are required to strike the air as the 
propeller is revolved, and there is danger of 
splitting them apart 
To overcome this objection a molded 
propeller was designed and found consider- 
able use abroad, as well as a certain amount of limited 
use in this country during the war In this type of 
propeller the laminations are twisted to the proper form 
and then are cemented together so that the working face 
of the propeller represents an unout surface of veneer 
The method of forming these propellers is illustrated in 
the accompanying engravings The layers of veneer 
are laid upon a block of wood shaped to the form of the 



A war dog on the operating table at the military dog hoapital, Camp 


working face of the propeller Between the lower three 
wooden layers, that is, the ones adjacent to the working 
faoe, there is an interlining of linen The lav< rs arc 
oemented with a glue made of casein and lime This is 
mixed in a high speed churn just before using and has to 
be applied within fifteen minutes of tin tin t it is mixed 
The cement is applied cold lht laminations of the 
propeller are firmly clamped bv means of wooden blocks 



Stages In the construction of (he melded propeller 


as shown in the photograph In this position, the 
propeller is allowed to set Thi glue is of such a nature 
that it will not be affected by heat or by moisture The 
propellers may bo boiled for hours without showing any 
tendency for the laminations to separate After the 
cement has completely hard) ned the book of the pro- 
peller is shaped by hand but the working face is practic- 
ally untouched Tho propeller is then given an impreg- 


nating bath to close the pores of the wood 
and then pigskin rawhide is shrunk ovc r 
the outer ends 1 In final operation in t< 
varnish the propeller 
By this mtans of construction it in 
possible to obtain a much narrower hub 
and by sitting two propellers at nghl 
anglos one to tilt othi r a four blaih 1 
propeller is obtuinid with a thnknoss ol 
hub scarcily greatir thin that of the com 
nton two blude J | ropdler 

The Current Supplement 

T HVRE an v mt t xpanses of nuntrj m 
S mth America that have never been 
visited by white men and about which 
httli or nothing is definitely known One 
such Tcgion hi s in thi inti nor of Venezut la 
and is inhabited by tribes of the MoLilmt 
Indians who have bei 11 reputed oten from 
thu tunes of the i arly Spanish adventurers 
as the most warlike nnd dangerous of any 
of thu inhabitants of tho continent Last 
summer an Vmencan explorer succeeded 
in pinotratmg this Togiou where he spent 
some time w ith the nativrs and an account 
of Ins adventurous observations will bt 
told in thi SciENTirit American St r put 
mint the first instalment appearing in the 
cujrenl issue N i 2244 for January 4th 
under the title of The Macou Indian* of 
Venezuela The narrative is aeci tnpamed by a number 
of original photographs taken by tho author Many 
plants and flowtrs owe their brilliant colors to pigments 
about which scientists have but slight knowledge bin. 
it ha* been discovert d that tin so pigments servo other 
useful and necessary functions besides that of decoration 
Somt ac count of the subject will bo found m a paper on 
7 he Anthoryanm Pigment* in Plants The Oyster Peed* 
Doth Man an l Plants tells how the shells of 
thi so popular hi valves are ulilizi 1 as n 
valuable fertilizer and it is ucoompanu 1 
by a number of photographs Another 
inftri sting paper is on A Pitched liaschall 
wluih e\) lams and illustrates the ration 
ale of its many freaks Othir articles of 
interest in this issue include l ibration 
Mechanical Musical and Electric il f m 
formity in ii rographtc Record s Dyes in 
I holography Thi Probabh 1 rend of Arr *■ 
plani Design ( val Cos for Motor Vehicle * 
if England Dangers of Explosion vnth 
htflimmable l ajmra Tree Wasp* and The 
Relations of Light and Health 

South African Geographical Society 

T HL c 'OUth African Geographical 
Soeiiti recently formed contemplates 
a with range of activities and has already 
launt hed a magazine the South African 
Oeografhtcal Journal Thi society plans 
to establish a geographical museum and library contain 
ing commercial and industrial specimens from all parts of 
the woild besides hooks maps etc It also proposes t< 
promote ' floating exhibitions whereby samples of 
commodities may be brought to South Africa from other 
countries and samples of South African products scut 
abroad Geographical education is to be fostered and 
it is hoped to establish traveling scholarships 
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World Markets for American Manufactures 

Edited by LYNN W MEEKINS 

A department devoted to the attention of American trade tn foreign land* 


The Adaptable French Soldier 

I I Imu bun j)io\( I m n thu mu luring thi last 
f mr yiar* that ll 1 r< nth would ritlur tight than 
eil Hut now that tl kainirui home hun ended 
tin wur they kavi g n luck (i tli firm ami furtlu r 
yl rih I French eml l\ (ianiiig Kliell holes with plowi d 
furrows from which bountiful ir |h will Kpring I odttt 
thi farms of Trane* net 1 miplf n iitn and i quipintnt of 
many kinds from hoes to barvintmg liathimry 

Ih Jrtnch Dej artmtnt* or p< litiral divnuons arc 
taking artivo mtosuies t) prom It thi hack to the 

land movement J his w being d ini b> oflermg at- 

tracts inducements to Hit toung larmtr In the 
IXpirtnirnt of tlu iaiirt for uiHtanit a niininmui of 
from 20 t> 25 airia may la allotted to eaeh man not 
over 15 years of agt who will promise to rimain 10 years 

at th head of his farm He will be supplitd with 

about 1200 worth of modern implements and loaned 
additional equipment not exceeding $400 in value foi 
whnh he has 15 years to pay In order to encourage 
large families pirt of this will be (anecled actordmg 
to thi number of rhildri n born after the farmer has taken 
poaMossiou of his allotment of land T roneh nulls and 
factories ni i d workmen but the a< tual restoration of the 
country is squarely up to the farmer and agriculture has 
replaced military strvitt as a patriotic duty 
Two Factor* Limit the Market 


business with the Dutch Fast Indies, far across tho 
Fauflr Ocean wc tan build a large and profitable trade 
if we go after it The latter market is of particular 
interest because it oflfsrs valuable raw materials — 
rubber tin vegetable ofls and fibers — in exchange for 
all sorts of American manufactures It is the world • 
third largest purchaser of cotton cloth it needs con- 
siderable quantities of modern machinery for sugar 
plantations for a rapidly growing oil industry, and for 
mining and there is no limit to the prospect for the sale 
of medium-priced automobiles ’ 

l he Dutch hast Indies are among our most distant 
customers and our business with them can never be of 
the mail-order variety Nevertheless, it is comparatively 
easy to trade with them because most of the important 
farms have opened branch offieoe in the United States to 
buy our goods and to sell theirs as the respective lines 
are non-competitive It is a great advantage to both 
countries to i onduet trade in this way 

How Germany Obtained East Indian Business 
The Dull h have always been among the world s great 
traders Before thi war both the Netherlands and its 
hast Indian possessions dealt chiefly with Germany 
1 be reason for this is obvious Germany s railroads 
extend to tlu liordor of Holland its waterways traverse 
that < ountrv It is as simple for Germany to deal with 
Holland as it is for the United States to trade with 


The lack of an American merchant mari ne before 
the war enabled the Dutch to earry our shipments to the 
East Indies by way of Holland With our own ships, 
and with the development of sufficient intent* 
American exporters, we can retain and add to our 
present direct oommeroe 

One American firm has built a successful business with 
the Dutch East Indies in this way A representative 
was sent to that territory with a full line of s*w»|J<u He 
showed the colonial merchants Just what his firm had to 
offer, and he received surprisingly large initial order*. 
In making shipment, the method of packing specified 
by each customer was carefully followed Reasonable 
credit was extended Because h waa on the ground, 
the sa le s man learned of the value of the "shipment 
sample ” Thu does not represent the goods to be 
shipped in the future, but it is taken directly from the 
actual shipment as it goes forward When Hie con- 
signment arrives in the Dutch East Indies, the goods 
are sold from the "shipment sample," while the 
goods themselves remain in the warehouse Need- 
less to say, endless difficulty is caused if there is the 
slightest difference between the ' shipment sample" and 
the goods 

1 he president of one of tho largaet trading houses in 
Java recently arrived in the United State# to make 


The American manufacturer of implements and mt 
chinery however should not overestimate his op 
porluiuties for stinking french farms with his products 
In thi first place fruit h mauufai turers mori familiar 
with thi diffi rent kinds of soil in their 
country an meeting with inuih suc- 
cess m turning out thi equipment 
best suitid to it fhat tin domostu 
makers are not going to let the United 
States run away with the trade is 
shown by a statement of the Presidiut 
of the Hyndioatc of implement Manu- 
facturers who said that ‘if the Minis- 
try of Agriculture will luy down a 
set program we will undertake to 
furnish french machines correspond- 
ing to the type of American machine 
indicated as a model and of equal 
quality at an equal pnci even if 
we have to make sacrifices to do it 
In tin stiond place the trench 
Government has no intention of 
countenancing extravagance and to 
prevent the competitive bidding that 
would ri suit in it all buying is closely 
organized 

Lhc Paris representative of an 
American machinery corporation who 
recently visited the United States, 
mentioned the consortiums or in- 
dustrial associations for importing various lines The 
farmer who needs a harvesting machine applies to the 
consortium dealing in farm implements If it eonnot 
be supplied by a Trench manufacturer tho organiza- 
tion will import it and the American manufacturer 
may sell it through this means 

Although the small traitor of about twenty horse- 
power will probably be the most useful machine on tho 
French farm the average size of which is considerably 
lees than ours there will be plenty of work for draft 
animals Thousands of horses now being used by the 
American Army arc likely to become available for use on 
French forms before tho next harvest Many parts of 
the country — the Bordeaux district for example with 
its many vineyards and small estates — are favorable 
for the introduction and salt of liorso-ilrawn cultivators, 
harrows plows and other implements Most sections 
of fa ranee though are calling for tractors and this u 
the line offering the print ipal opportunity to the Amern an 

manufacturer 

Isles of Plenty 

I T’S good to see the sugar bowl on the table again' ' 
remarked a prominent exporter at luncheon the 
other day Just think for a moment what that 
signifies We are rteen ing more sugar from abroad 
and the welcome ships that bring it can take more of 
our goods -book tp the sugar- producing countries, which 
are clamoring for them and have ample tMMjr to pay 
for them With Cuba nearby across the Straits of 
Florida, the United State# is doing a vast amount of 


C anada and Holland of course controls the trade 
of its colonics whuh have an area 58 times as great 
us that of the mother country and a population more 
than six times as large American trade with the Dutch 



American three-berae harvester used in France 


East Indies used to pass through Holland, but the war 
interrupted communication between the Netherlands 
and the East Indies so that although the mother country 
continued to be dependent largely upon Germany for 
its imports the colonies had to lean upon the United 
States and Japan, each of which has inoreased its ex- 
ports to tho islands about 300 per cent during the last 
two years 

American exporters did not seek this large volume of 
business They failed to study the requirement* of the 
market and they did not push their lines systematically, 
so the Dutch colonial merchants came to us, and it will 
lie decidedly to our advantage to make them welcome 
Java a Marks* for Quality Goods 

Commercially Java is four-fifths of the Dutch East 
Indies It is the logical trgd# center for the archipelago 
Batavia and Soerabaya are the principal ports Sumatra 
and Borneo however, should not be neglected by the 
representative of an American firm visiting the islands 
Although traveling expenses are high, averaging about 
$15 per day, the people Of the Dutch East Indies want 
quality goods, and their patronage is well worth while 
There is a particular demaAfi for urf-mfll machinery, the 
vegetable ml industry having become very important. 
Large extensions are proposed for the principal m$% 
which expect to increase their capacity from 1*8,000 
tons of copra annually to 200,000 tons within two years. 
With iron ore deposits m the island of Crisbso sstimatod 
at 150,000,000 tons, a fine opportunity is offered to 
American manufacturers of mining machinery. 


arrangements for the establishment of direct steamship 
lines between New York and the Dutch East Indies and 
between San Francisco and those colonies Hs belie res 
that the only two factors neoearary for material ad- 

vanoes in American- Dutch East Indian 

oommeroe are cooperation and ships 

Cut We Sell Electrical Goods hi 
France? 

T HE world's coal supply has best* 
thrown out of gear by tbe events 
of the war, and the use of hydro- 
electric power has advanced rapidly 
Electricity as s great labor-saving 
source will have much to do with the 
reconstruction of Franoe and Belgium, 
and it would seem that American 
manufactures will be called upon for 
many elootnoal detnoes An engineer 
who has made a oloee study of th* 
French market for 26 years believe* 
that material, if not radical, change* 
in their products must be made by 
American exporters who expect to 
dispose of their goods in France, 
where the methods of installation and 
the standards of quality are old-fash- 
ioned, to say the least Ten year* 
ago, thu engineer spid, there tree not 
• single electrical wiring installation in 
France that would pass the requirements of the National 
Board of Firs Underwriters in the United States 
“ American methods and materials make the boat per 
outlet prohibitively high," said a French importer, "and 
that is the prinripal obstacle to the ask of American 
electrical supplies Because oarri ro s ns es is not a national 
trait with os, the fir* losses due to electrical installations 
in Franoe are not om*- tenth as great as the losses both 
similar rouses in the United States, in spit* Of our civile 
devices, so wc naturally think that such devices see good 
enough If American* trill make simpler and less perfect 
appliances which will be cheaper to produce, thereby 
lowering the selling price, the French market offers 
good prospect*. Tbe cost t* the chief factor " 

This importer thinks that push-button switches of the 
American type would he regarded as luxuries, $ cheap, 
rotating, dagls- power twitch being favored rot general 
use, and th* Eogtoih tumbling ctfitoh, totalling tot ffborit 
twenty oente, being employed lb uarthHatiow of higher 
grade. The modem eett-oqt box is unknownln Amoro, 
where the average forto eff cut-out new used trqutd 
probably no* have been eitowbd h* the United State* 


■write ri AiderinMffSifc 


psfctim, iron or Steel $ 
iwrirnftlif t* to* fWtriAhi 
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A NatenU Derrick Mut 

I N flOMMOlloo with the went twplssM&t&Wt, 14 *u 
found M B—W u y, u pointed nut in the puhtte print* 
from time in time, to get out from the foreete of the 
Amsriean northwest a great deal o f lumber with the 
utmost haute One lumbering ooneern in the atate of 
Washington hit on an ingenious expedient for saving 
time with each change of location — doubtless on ex- 
pedient that haa been employed before, but never, we 
gtMpeet, upon *ueb a scale or in auch a deliberate manner 
Wherever ft waa neoeaaary to have a derrick, aearch 
waa Instituted for a tree sufficiently tall and sufficiently 
Straight and wffidantly strong to serve M derrick mast 
This era* usually found, and was then worked up m the 
shape shown in our photograph Aa anyone can testify 
who has watched the process of erecting the mast for a 
derrick of the first class, a good deal of tune was thereby 
saved, to any nothing of the expense 

Growing Cotton for Tire* 
npHAT as affinity should exist betweea automobiles 
I and cotton seems unbelievable, but the fact remains 
that one of the largest tire manufacturing companies 
in the world has found it necessary to go into the busmens 
of raising cotton of a superior quality in order to insure 
an adequate supply to meet the increasing needs of its 
factory That Una is true is but another example of 
the complex nature of modern business, where one 
industry is vitally dependent upon another apparently 
as far removed as the pole* In the manufacture of 
automobile tires one of the chief requisites is long-staple 
eotton, a variety that is exceedingly valuable and hard 
to get. Until a few years ago none of this variety was 
produced in this country, and the entire supply had to be 
imported from abroad, principally Egypt 1 he present 
production in the United States m about 18,000 bales and 
the consumption is many tunes that, 66,000 bales being 
used by one oompany alone 
Some iwo years ago one large tire maker accordingly 
decided that it waa necessary to embark in the cotton 
business Then was plenty of ordinary cotton raised 
throughout the South, but not the kind required in the 
manufacture of tires For the latter it is necessary to 
hars cotton whose fibers grow to unusual length suoh 
aa Sea Island and Egyptian varieties To produce this 
long-staple cotton requires the continued observance 
of a number of conditions usually beyond the power 
of any one grower to maintain It requires community 
growing to insure an adequate supply of pure seed, to 
keep out weed and insect enemies, to turn out from the 
gin a smooth sample without defects, and to establish 
a reputation for a consistently high quality of cotton 
The principal advantage which the Egyptian growers 
have over those of other parts of the world is that they 
have absolutely definite standards or grades, which are 
known all over the world and which can be depended 
Upon by all buyers to come rigidly up to specifications 
Having determined upon 
the enterprise, the tire com- 
pany, after investigations, 
decided upon the Balt River 
Valley, in Ansona, as the 
scene of their operations 
Here climatic conditions 
wees favorable, an abundant 
water supply waa assured by 
the great Roosevelt Dam 
nearby, and a sufficiently 
large acreage was available 
to insure the satisfactory i 
working out of all necessary 
details. Some of the 86,000 | 

acres acquired bad previously 
been mopped to alfalfa but 

a bugs p erttoa waa wfcgfo . 

desert which had to be to- 
cinimed. A water aystom 
:.'arig»«i to reach every per- 

tikotod to eotton a* fast a* 

It can be jpeeparad. TWrtoea 
hundred mto am amptoyed 
to coastirustion work, and 
tom model towns are being 
built to aoootemmtoto the 
thoos&da of wortoris Vflto 

will be employed in the ftsWa 
whonttsMMtiioot tieoa a ph ted , 

Fite gin* hays been erected 

tis^riMkatitoktoiriffiM 



Using a big tree for a derrick mast 

crushed for od and the by pi dutts fid to stork It is 
thought that even the stalks chi hi utilized in the man 
faoture of a substitute for puper pulp 

The Salt River Valley pnjict will be a cooperative 
one in every way The company ail! partially finance 
local settlers who engage in cotton imeing under the 
prescribed conditions and a ill provide for thi marketing 
of the product The continued production of a crop 
with a fixed high quality of fiber is a big problem and 
requires the cooperation of tli< grower the ginncr and 
the banker The grower alone cannot eflcct thi stabilua 
tion of the cotton industn in his community ihe 
ginner must devote his mill txilusively to the ginning of 
long-staple varieties, as otherwise pure seed and a uni 
form fiber cannot be maintained r l he banker must hi Ip 
because he must stand ready to lend his money to the 
producer during the long growing season 1 urthi rmore 
each grower must use every effort to keep out of the 
district the plant diseases nnd enemies so prevalent 
in ordinary cotton district* 

In staple and quality of fiber thi American grown 
cotton is comparable with the best vanities produced m 
Egypt In both countries the cost of production is 
about the same, for what the Fgjptian saves in labor 
cost is made up by the American in tho utilisation of 


Plowing the fields for cotton to make Urea 



A Mdwtywag 0*tM on tbs tiro term to Altoona 


labor-saving machines 1 he crop producing (apal ilit us 
of the land an about th wimi in *ach case \ g 1 
production ir a bale in acre worth fiom SI >0 U $«00 
One of thi glint difficulties confronting thi gr w x f 
the loiig-stapli <ott n in this couutr\ is t h uu hi 
adequatt supply of pun su I \t thi pr Hint tin t fie 
supply is much btlow tin di maud m 1 pn is nr higlur 
(ban at any turn in tht lust it\ jf tin ilt n in 

hgypUan cotton in length <f Htapl is ntirmidiit 
botwei n avc rugi S< a Island and ivr i ig l pi u d r far ary 
Amenian) cotton It has however eirtiu hir ter 

istirs whirl] laust it to 1 1 hi li in and vm in the I nitid 
States where during rice nt > cars Lgj i f inn c < 1 1 i has 
comprised about 80 per cc it of all imp rted cottons 
Ihcsi spii ml qualities arc its fim n ss streiglfa tlasli lty 
and great natural twist which combine d < uabk it to 
make very fane strong yarns suitid to the tnnnufailure 
of the better qualities of husiny for mixing with silk 
and wool and for thi making of lau It also mt ru rises 
very well 

C limatii conditions in Egypt differ radically from those 
existing in the cotton belt of tin Unitid States but closely 
approximate those obtaining m Arizona and in soul lu rn 
( aliforma The rainfall in Egypt is vi ry small and is 
quite insufficient for tin needs of thi plant very lit tl 
ram falling in tin Mile Delta during the growing season 
yet hgypt stands third in tli eotton producing countries 
of the world 1 laborate irrigation works supply the 
eotton fields with the nccessaiy water and thiH ion 
ditioli la almost dupluated n the long-staph districts of 
the Salt River Valliy and the Imperial Valley in thm 
country Thi area dexnfid to cotton in Fgypt is aliout 
I 800 000 acres and tunc tenths of it is in the Nili Delta 
Ihe delta soil is typimlh a heavy black alluvial elay 
very firtilc but difficult to work The soil in the eotton 
districts of Artioua is in many rospects similar to that 
of Egypt and with climatic conditions irrigation type 
of soil and other elements needed for successful eotton 
growing almost identical with those found in hgypl 
there is no riuaon why tin United Btates should not be 
ablt to produn all the long-staple cotton it consumes 
within it* own borders 

Aside from thi eotton raised the utilisation of the 
by-produits obtained from thi cotton seed will gri atly 
add to thi financial returns of the growers as a vanity 
of valuable products ari now obtained from the seed 
Tore very jiound of cotton produced for tin market there 
art two pounds of lottoi scid l util a few years ago 
thcai seeds were rotisidiri d os worthless and the pi obit m 
of their disposal was a tr\mgoni In tin vicinity of evi ry 
gin won huge piles of colton sud left to rot and produce 
an offensive odor Some of it w is used to fi rtihzi the 
fields but the great bulk was dumped into streams, 
burned or olhi rwna wasted But t ins is all changed 
now Ihe seed is either manufactured into vigi table 
oils and stoi k foods or if it is left on the plantations it is 
entirely utilized as feed for 
stoi k or for fi rtihzer An 
anal \ hix of ordmarv Upland 
cotton sud shows that it is 
uch in nitrogen phosphoric 
ac id and potash i he 
Egyptian eotton seed is even 
more valuable for its chcm 
ical constituents Compared 
with common ml fertilizers 
it is intimated a ton of cot- 
ton wood is worth at hast $10 
1 he best grades of cotton 
seed oil an; used as a sub- 
stilute for olive oil or lard 
and the poor* r grades are 
employed in the manufac ture 

of soap randies and phono 

graph records Reient ex 
penmiints have shown that 
flour made from cotton seed 
when mixed with wheat, 
makes a palatable and nu 
tntmus bread ( otton seed 
me id or iak( is one of the 
most valuable of stork fcods 
and it has from thru to four 
times more proteins about 
twin as mm h fats and seven 
timtb as muih ash or bone 
material as corn or oats 
Even the cotton sud hulls 
which remain after the null 
Ing pnieess arc utilized in 
feeding stock and m the 
vicinity of the big nulls of 
the Bouth it is customary to 
find large establishments for 
the feeding of thousands of 
bead of stock foi market 



14 


SCIENTIFIC AMERICAN 


January 4, IMW 


The Heavens for January, 1919 

A Group of Stars of Extraordinary Proportions 
By Professor Henry Norris Russell, Ph.D. 


W ITH tho opening (f tin new \rur men of souioi 
like all cithern vr gradual!) nettling down to 
thur old pursuitH and o < iipationn bu it will lx sevtral 
months btfort this ntnri to work is rolhited in an 
increase in tin now diminish! d vtluine of acicutihr 
papors and out who bki tin writer g Is an opportunity 
to look over the luiri ill literature < ih at longer inter- 
vals than usual still finds lumen If surprisul at tho small 
amount of m w matin il that limns m month by month 
I lus is ver\ muili iih it should lx at the Host of this 
overwlu lnungly eventful )enr 3 it ju snond thought 
it is remarkable not how Iittli has Ixen addid to astro- 
nomical literature hut h >w much And whilt this 18 
true of the United States it ih still mori < onspicuously 
so in 1 nglund The nuinlx r and thi high quality of tho 
pa|»ers wlneli have hien publishtd b\ tlx ltoval Aatro- 
nomu al Soi lety of J oudou during this fourth ytnr of the 
war, art truly amazing In fairness to our defeated foes 
we must rtrogmzi too that astronomual work of real 
vftlm and considerable amount lias been donem Germany 
during the same interval (and transmit ltd to the outside 
world through the good offing of Danish astronomers) 
Eve n astronomers of h ranee and Belgium driven from 
their observatories and thur homes by the fury of in- 
vasion huvi£(when unabh to take up urms 
m defense of thur eountn) found as>lum 
in Lnglund or America and loulmued to 
carry on researches of the most (\ulleut 
qtiuh!) But the niatti r of which we may 
well speak mori particularly this mouth 
is the woik of a neutral and probably the 
most distinguished of all iistiomiimrs in 
neutral eountriis- l’rofessoi Kapteyn of 
Groningui in Holland 

In a senes of admirable jiiipeis pul>- 
lished in tin Atlro/j/ii/turai Jiurmil this 
master of stellar astronomy ha* disc ussed, 
with glial fullness and liigi emit) the 
slats of the holiuui t\pi whith am 
situated in the part of llu huivuis that 
im ludes tlx < emsU llations of ( unis Major 
and Orion He has ditinmned thur 
distance, thur true bnghtiuss and thur 
motions in spuce 1 lus problem was more 
difficult in this uiso than in that of the 
stars in Centaurus and Heorpio whith he 
handled some years ago for this time hu 
had to di al with a group uf stars which an 
moving almost straight uway from us and 
therefore appear to lee standing almost still 
in the sky 

riic more obvious mt thuds applicable 
to a group of stars with easily recognizable 
proper motion wi n tin n fori not at his 
disposal and it was only by a very mgen 
urns lombinatinn of all the eivailublc data 
that Professor kaptejn finally n ached lus 
goal Complete sue cess has at last crowned 
his nfforts and at the cud of his monograph 
ho gives a table of Iun results w Inch amounts 
to n statement of the distance and 
brightness of earh of mon than a hundred 
stars The bulk of these stars an likily 
to lx of intirest mainly to the technical 
student but the conclusions regarding tho 
distances and so on of thi brighter ones are certainly 
of gi neral significance and may well bi retailed here 

Some Startling Figures 

I he group undi r < onsideratiou ini bides all the con- 
spuuous stars of Orion except tin ruddy Botelguesc 
together with almost all those of ( ams Major except 
Sirius It has long been ri aimed that these stars were 
remote mid very brilliant objects but the actual figures 
are decidedly impressive Hi ginning in the northern 
part of Onou and picking out the bright stars wu find 
that G imma Ononis (m tin giant s shoulder, as he is 
depicted on the old star map is at a distance of 370 
light years and gives out about 2 100 times as much 
light as the Sun 1 he neighboring star I ambda Ononis 
u farther off (450 light years) and though not very 
conspicuous to the eye is in reality 500 times brighter 
than the Sun 

The three stars of the belt are still more distant 
With many others in the viinut), they belong to an 
unmistakable cluster of very white and hot stars which 
centers itself upon the Great Nebula of Onon, and is 
therefore called by Kapteyn the “ Nebula Group- ’ 
The average distance of this group, and doubtless of the 


Nebula itself is 600 light years Even those stars of the 
cluster which appear faint to the naked eye are great suns 
Thus bigma Ononis (dost to Zeta and below it) is 600 
times as bright as the Bun Eta Ononis (below and to the 
loft of Delta), gives out 1,000 times the Bun's light, and 
lota Ononis, just below the Nebula, is 2,200 time* as 
bright as the Bun Tho three stars of the belt are 
brighter still, Delta being 3,000 times the Bun s lumi- 
nosity, Zuta nearly 4,000, and Epsilou, the middle one 
of the three, reaching the prodigious brilliancy of 6,000 
times that of the Bun 

Kappa Ononis, in the lower part of the constellation, 
is 520 light years away, and 2,600 times as bright as the 
Bun Beta Cams Majons, which to the eye seems so 
small compared with its neighbor Sinus, is 450 light years 
away — more than 50 times the distance of Binua — and 
2,400 times as bnght as the Sun, or 100 times more 
luminous than Sinus, which owes its preeminence in our 
skies purely to the accident of proximity 

1 here are several very bnght stars in the group below 
Sinus, tin. brightest, Epsilon Cams Majons, being 
nearly 000 light years away and 5,600 times as bnght 
as the Bun But the leader of all this starry host is 
Rigol, which just as it appears bnghtest to us, is so in 


is 420 light years, and the resulting figure for its 
luminosity is 12,000 times tho bnghtness of the Sun 
this makes it by far the bnghtest star of whioh we have 
definite knowledge — Epsilon Ononis and Epsilon Cams 
Majons coming next, and then Antares, which is about 
3,500 times as bright as the Sun By this we do not mean 
to say that Rigel is the bnghtest star in the heavens, but 
only that it has not yet been possible to determine the 
distance, and hence the brightness, of any bnghter star 
Alpha Cygm may be as bright, or brighter, and it is rather 
probable that Canopus is bnghter still, wbiln some of the 
Cepheid vanablos of unusually long period, according to 
Shapley’s woTk, may also belong in this class 

But a star 12,000 times bnghter than the 8un is an 
extraordinary enough affair It u hard to realise what 
the figure actually means perhaps the best idea can be 
obtained by those who famfhar with Rigel as a 
telescopic double star. Ten seconds of arc away from this 
star is a companion which, even in a fair-sited telescope, 
looks like the tiniest dot of light beside He danlwg 
pnraary, which exceeds It some 300-4old in brightness. 
Yet even this inconspicuous attendant is tf) fmw os 
bnght at (As Sun, and neariy twioe as bnght as Sinus 1 


The physical conditions which prevail in such a re- 
markable object encourage lively speculation. From 
the spectrum of the star, which is of the type called B8, 
and indicates a surface temperature a little higher than 
that of Sirius, but not nearly as hot as the stars in the 
belt — from this it may be eatimated that Rigel give* out 
perhaps 20 times as much light per square inch as does 
the Bun If this is true its surface must be some 600 
times as great as that of the Bun, and its diameter about 
25 limes that of the Sun, or a little more than twenty 
million miless Thu would make it bulk about 16,000 
times ae large as the Sun What its mass may be we can 
only roughly guess, but according to tho latest investi- 
gations, its great brightness would indicate an unusually 
great mass One hundred times the Sun s mass might 
not be an unreasonable figure This would make its 
mean density 1/100 that of the Sun, or-^bout seven 
tunes the density of ordinary air 
Though these figures are professedly little more than 
guesses, they probably jpve a fair idea of the nature of 
thu amazing objoct — a huge ball of gas, fairly dense at 
the center, but highly rarefied at the edge, and furiously 
incandescent, even to its very outer limit, to a degree 
which we can hardly oonoeive In front of such a star, 
and viewed by eyes capable of bearing ita 
brightness, our .Sun, so dassling to us, 
would appear like a small black spot 
The Heavens 

Orion, with the glorious stars of which 
we have just spoken, is now full south, high 
tho heavens, and ebsplayed in his full 
effulgence Cams Major is below, with 
Sinus apparently far outshining the vaster 
orbs which lie in the depths of space beyond. 

Cams Minor is oil the left of Onon, and 
Gemini is above Leo is well up m the 
East — Saturn being close to his bnghtest 
star, Rcgulus, so that the two look to the 
naked eye almost like a double star— -and 
Hydrn rises in the southeast Ursa Major 
is coming up in the northeast, Draco and 
Urea Minor are below the Pole, while 
Tepbi us and Cassiopeia are descending in 
the northwest 

Pegasus has just set, but Andromeda 
and Anes are still well up in the west 
Perseus is lughor, then Auriga, right over 
head Taurus is very high in the south- 
west, with Endanus and Cotus below 
The Planets 

Mercury is a morning star all through 
January, but is best visible in the early 
part of the month, about the time of his 
greatest elongation, which occurs on the 
7th, when he nses about 5 40 A M 
Though 23 degrees from tiie Bun, he is al- 
most as far south of the equator, and is 
consequently ill-placed for our observation 
Venus is an evening star, and is slowly 
coming into view in the twilight By the 
end of the month she sets at 6 30 P M , 
and is conspicuous just after dark 
Mars is an evening star in Capri oorn us 
and Aquarius, setting at 7 P M , in the 
middle of the month He appears as a reddish star of the 
second magnitude, and is bnghter than any fixed star m 
the vicinity 

Jupiter is in Gemini, and is visible all night long, being 
in opposition to the Bun on the night of January lat. Be 
is a splendid object, twice as bright as Sinus 
Saturn is in Leo and rises at about 8 40 P M at the 
beginning of the month At this time he is about 2 
degrees northwest of the bright star Regulus, whiph he 
much surpasses in bnlliancy During the month he 
moves about 1 H degrees farther west, and by its dose 
he nses at 6 30 P M 

Uranus is an evening star On the 22d, he is in con- 
junction with Mars, being 22 degrees north of ths latter 
Neptune is in Cancer, and eomea to opposition on the 
28th, but is observable only with tehecopir- aid 
The Moon is new at ' “ 
quarter at 6 A M> on tl 
16th, in her last quarts 
new again at 6 P M < 

Earth on the 11th, and 
prTms near Venus on th 
on the 5th, Jupiter on t 
Saturn on the 18th, and 



At BM o'clock Jan 29 

NIGHT SKY: JANUARY AND FEBRUARY 


reality The estimated distance of this enormous star 


d a M on the 2d, in her first 
ie Oth, full at 4 A M. on ths 
r at 11 P. M on the 23d, and 
in the 31st. She n nearest ths 
* w * y on the 28d. She 
>e 3d, Mars on the 4th* Uranus 
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A skeleton from the fossil mine The tar pit In which ( allforma's extinct fauna 


California's Fowril Mine 

/CALIFORNIA ia indeed ft land of wonder* and 
extreme* Not the lea»t of it* sight* though bv 
no mean* the beet known is the aephaltum bed six 
milee WMt of the heart of Lo* Angeles where for count 
lea* agee hare been preserved the bone* of thousand* 
of animal*, moat of them prehistoric in their origin 
Various names have been given to these beds— the I u 
Brea Beds, the Fossil Gardens the Hancock Brea 
Deposit* the Death Trap, the Pit tlic Bone I it Id and 
half a dozen others 

The deposits are by no mean* of recent discovery 
they have m faot been known for over a century The 
earliest reoord found is that of the Mission fathe r* who 
writing in 1700, state that the tar was used for miking 
the boats and for roofing Later the natives snd the 
settlers of the region < mployed it for rooting for fuel 
and for paving and m Los Angeles the roofs of some of 
the first adobe houses were covered with tho aephaltum 
brought from La Brea springs At various times during 
this period bones were reported to have been found but 
it was supposed that these were only those of the ranch 
animals, in fact this was the opinion of no less an author- 
ity than tho State Geologist lit 1865 

When the holders of the title under the original 
Spanish grants sold the property to American interests 
it is interesting to learn that the curious little tar spring* 
appearing at various places on the ranch wore considered 
injurious to the property It was not then dreamed 
that the whole region was rich in petroleum or that 
scarcely a mile to the north were to be located some of 
the richest oil prospects of all time 

After the Civil War the demand for tar rose and soon 
carload* wore dug from these IkhIb and sold but so many 
bone* were found mixed with the tar that the market 
for it ceased Tho big hole left by the digging soon 
filled with water and tar and oil and u lake was formed 
Gaa bubbles can always bo seen breaking on the sur 
face of this lake 

As early as 1875 the deposits were recognised as pre 
historic, and a selection of boues identified as those of an 
extinct species of tiger But it wo* not until 1908 that 
tho work of excavation began In June of that vear 
Mm Erskuie M Ross, then owner of the ranch gave tin 
Southern California Academy of Sciences tho privilege 
of excavating fossils From that turn on, several schools 
and scientific foundations were accorded similar privileges 
for a certain number of months Many of thi fossils 
were placed m the museum at Exposition Pork ■ i Lo* 
Angolas where they are on public exhi- 
bition 1 hs bones as dug out are invari- 
ably in an excellent state of preservation, 
the oil having penetrated them thoroughly 
The animal* that fell victim* to this 
perpetual, silent death trap represent all 
geologic ages from the Pleiooene down to 
the present time, the trapping of unwary 
animals u in faot going on all the time 
The boat authorities tell us that the 
tragedies took place somewhat after this 
fashion 

The outpourings of the tar springs often 
formed pools dr even streams which, as the 
dust and gravel named by the prevailing 
west winds settled and became mixed with 
the tar, acquired all the appearance of a 
hard surface Sooner or later rain would 

a gad collect on the tom. It was then 
the unwary slephant nr sabar- tooth 
tigw or carnal or bird, wring the water, 

•me to drtak. Mot attiltfca vteUm triad 
to lea v* the miry pool did he dteoover him- 
***»&• tajifMd The awn he than 


struggled the mor< firmly mil « Id 1 hi lit uhth until 
finally ho wm unable lougir t nunc In a sliorl time 
he sank deeper and deeper in Hi *>ft far until after a 
few day* he Mas compktely 1 *1 l , sight As this pro- 
cess has gone on for ages mm \ animal* if every con 
ceivable description— bear* i nil m sabertooth tigers 
elephant* the giant sloth hi* n pi uoiks and a ho*t of 
birds and smaller quadruped* — came to In imlcddid 
hire almost in a solid mas* of b nu As lale a* tin 80* 
colts wi re known to have been thus lost in tin miri an l 
skunks and bird* are trapped then today In fait the 
pits may be said to constitute a natural mausoleum 



Stealing the perfume from a dish of flowers 


in whioh is preserved a long and graphic record of 
the animals that have inhabited Southern C alifornia 
through past age s of geolgic tune 

So nearly do the fossils ffttenel hi re represent some of 
the present-day \frioan and Vsiatn *|Hcies that some 
scientists are inclined to a<*n 1 1 them if not as proof 
at least a* evidence that the* e online nts were ut one 
time conneeted with the An man continent Be that 
os it may the beds and the f * ils him 111 m Mill always 
be of prime interest to the ctiilenl of nilufal hi*(er\ 
pale ontologv oi geology and * f r e* e m now be * e n 
there exists here »n mexhuuMilh sloreli ,u*t of relic of 
the {mat 



Simple Perfume Making 

F I W people know how easy it is to capture the frag 
ranee of rial flower* 1 he first step in the plan is to 
secure a glass funnel 1 he small end of this instead of 
opening should be drawn out to a fine point home 
means must l» adopted to maintain the funnel in an 
unnghf position A tit tie stand made of wooden up- 
rights and wire is shown in the photograph Any kinds 
of highly seentid flowers such us roses may be gathered, 
(he so should he in fresh condition us just after opening, 
the fragrance is at its best Plate these m a vase filled 
with water so that they Mill not wither Now get some 
ie< and crush this into snmli fragments using it to fill up 
the glass funnel At the same time, place some recep- 
tacle under the funm 1 Sprinkle salt on the ice and then 
wove (hi floMirs and the funnel into close proximity 
After a while it will be sien that the moisture from the 
atmosphere is condensed on the outside of the funnel the 
surface, of Mhifh is (lulled by the tec The ethereal odor 
of the flowers combines with this liquid whieh slowly 
trickle*, down by drops into the receptacle When a 
sufficient quantity is secured thin tuay be mixed with 
about an equel quantity of pure alcohol The mixture 
should the ii be plane! in bottles when it will keep for an 
indefinite time li this way all kinds of flower perfume 
may be captured with the greatest ease 

The Water Monitor 

HPllF Water Moult ir l aranu* mlvalor is one of the 
* standbys of the utirins of India Ceylon and the 
Malay Peninsula and islands and thereby bang* a tale 
5 ou might shuddi r whe n you suddenly confronted one 
in the .ungle Not so the until e hunting its eggs and 
rejoumg to git miu su h treasures The Monitor is 
equipped with a long faked tongue extending from a 
sheath like a snake t, It is one of the largest of existing 
lizards reaching a hugth of 7 ft 1 1 although its nearest 
relative the gigantic Australian Monitor grows from 12 
to 30 ft e t long The Monitor lays twenty or more 
white soft shelic d i ggs in hollow trees and in Burma 
these bring a Blue h higher price than hen s oggs 

The Monitoi is well fitted for its life It is a swift 
lunner able to overtake the speediest mammals frogs 
turtle* and snakes on which it feeds It often startles 
hunters by e rushing through the jungle making as much 
noise as large game It climbs trees for squirrels birds 
and thui iggH At other times it may be found digging 
ul ing stream 1 ai ks feu the eggscfthi eroeodile of which 
it is n ist fond 1 it her in running or swimming it can 
have its enemies far behind If surprised 
whe i up a trn it drops into the water, 
swimming with pc werfui strokes of its flat- 
tened tail whi 1, ails as oars and ruddoT 
When la mg cupturod it hglits with teeth, 
claws and t ill 

1 he nutiye* term the Monitor Kabara- 
Cioya Although it is harmless and non- 
poisonou* it is used to produce deadly 
poisons The Singhalese are experts in 
brewing a de adly poison termed Rab&ra- 
te 1 I Ik y extract (muons from venomous 
snakes adding arsciui and other drugs, 
boiling the (ombinatioii in humau skulls 
And here llu Monitor comas m as a part 
of their superstition They tin throe 
monitors on three sides facing the fire 
I hen they torment the Monitors with 

■ I whips and make them loss to cause the fare 
I to blare up You and 1 would take) a 
I bellows for this purpose but this natives 
I believe that the hiss of tho Monitors adds 
- ■ ■■■ * to the poisonous quality of the deadly 
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scmmm American 


Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


Adjustable ( utter tor Making Large 
Holes in Metal 


v 1 Ik Id ft shinned 
1 li Iil*( 1 In 
lie use >f i p i illy 



For ■ quirk hole in a sheet of metal 

ran do the same task in live nmiutys a 
most valuat It saving of a workman * 
time I ho cutter is small and < asilv 
transport! d for work away from th< 
shop and is adaptable not only foi the 
cutting of iron and steel but also for 
other mctaU slate insulating liber 
asbestos board linoleum uut i bodies 
boilers tanks and cabinets 

f ho cutter is adjust nl le for making 
holes of various sites All that is neies 
sary is to drill a ‘j-inrh pilot hole through 
the matonal through which the stud of 
the cutter is passed and hi Id in position 
by a flange nut A few operations of the 
ratchet wrench quickly moves the cutting 
tool around the circumference of a circle 
of the dosired diameter and a neat hole 
results in a few minutes 

Device for Handling Hot Metal 

A N American company has recently 
perfected a unique liquid metal car 
for use in rhargmg large steel furnaces 
with hot blast furna e metal In the 
modem processes of making steel it is 
now customary in the largest plants to 
put hot metal in open hearth furnaces 
together with cold scrap steel and melt 
the two down and refine them into steol 
It is not easy to transfer this hot metal 
into an open hearth furnace but this 
new device renders the operation much 
easier 

It consists of a short pour ladle with 
the necessary tilting mechanism and 
a motor-diiven charging spout 
mounted on an all steel frame The 
capacity of the ladle shown is 35 
tons but it can of course be built 
to carry any desired capacity 

After the ladle car receives its load 
of liquid metal from the mixer blast 
furnace or a lurger ladle it is taken 
to the charging floor of the open 
hearth plant by a locomotive or C 
motir-driven truok and run on a rif 
track directly in front of the furnace 
The motor-driven charging spoilt is 
then driven into the furnace and the 
ladle tiltod the power for this being 
supplied by a motor and train of 
gears driving the drum which takes 
up two chains attached to an i qunlis 
ing bar connecting with the tilting 
lug of the ladle 

Short-pour stands mounted on the T 
car frame enable the ladle to rotate 
maintaining the axis of the pour on a — 
line with the pounng spout of the Ho 
ladle In this way, it is pointed out 


the pounng sjout is kept close to the, 
re e ving r nu ci duriug the whole pour- 
ing | i tion thus ee nliiang the metal te» a 
sb >n Jr >p into the trough whili the 
p rt iblt < hargmg spout and ladle crane 
ge nerally < mploy od are eliminated 

A Simple And Efficient Pyrometer 

I N the early day s of the war in England, 
so great was the demand for steed and 
hi scarce was skilled labor that unskilled 
men and women had in many eases to 
be use el in foundry np< rations which 
oulel be done stieef ssfully and n< t urulely 
onlv by the use of pyrometers Ho 
complicated are many of these mstni 
nunts and so eiifiieult to uiakt in a hurry 
that it was found ueteswary to devise a 
simple type for immediate use and one 
that woul I meet all the essential eondi- 


dccididly novel design to meet the re^- 
quircme nts 

1 he apparatus onsists essentially of 
an outer tube of fused silica dosed at its 
lower end and open above Inside this 
lube is a rod the I >wer portion of which 
is made of fused silica and the upper y 
portion of metal I he top of this rod >, 
is pivotally connected to a pointe r having 
its fulcrum on an upstanding lip at the 


as the mam features of their epperatt 
It was designed, in the first plane, i 
a practical metal worker, for the p u rpa 
of chewing up tone of old oMtingt te | 


section to fit into 

the iowur end of the tube, but 
with the neceeoary allowance for 
expansion is a small piece of 
fusible metal of the came alloy 
as the metal for which the ap- 
paratus is to be used but with 
constituents proportioned so the 
(Continued en pafe If) 

Drilling Upside Down 

W HILE not an absolute in- 
novation the design of 
the drill pictured herewith, 
whioh drills upward instead of 
downward is at least to be 
recognise el as daring If it 
were simply one of those things 
that will work and for which 
no more positive claim than this 
eould be made it would be w- 
te>resting but such is far from 
being the case, and it therefore 
acquires added interest from 
the numerous advantages which 
its manufacturers bring forward 



M 




own shop, but it was so successful that 
the more finished model illustrated was 
brought out for commercial development 
The drill upward principle is claimed 
to effect a SO per cent increase in the 
speed of operation, since the borings 
drop out freely and leave a dean hole for 
the drill to work m Aside from this, 
perhaps the best thing about the drill k 
the automatic weight feed — which is ad- 
justable os well as automatic In a word, 
the diagonal arm at the top of tbs ma- 
chine acts, under the push of the weights 
seen at its lower end, os a lever bar that 
forces tbo work down over the drill 
All that the operator has then to do is 
see that the work k properly placed, so 
he can operate from n« to eight spindles 
without difficulty In this connection, 
another valuable feature is tbs spring 
cushion at the top of the spindle, whioh 
takes up the Mow when the drill breaks 
through, and thus sms much drill 
breakage 

i bis gang drill is intended for use on 
east-iron, steel and brass articles w hich 
can be put through at the rats of 7,000 
to 10,000 pieces per day As a “speed- 
up agency in the machine diop its mak- 
_ «» insist that it k hard to beat 

A Sbodtleee Railroad Crwatef 

A 8HOCKLES8 railroad ottering 
** hae been in use for several 
month* on % bnmch imp ^ 
Southern Pacific in Los Angels* It 
m so devised that the opening at 
each of the four frog points of the 
oroering k avoided, thereby doing 
away with the pounding hr Jumping 
of tbs wheel* 

At each of the four points formed 
by two intersecting linse of track, ia- 
stsad of the old style frog all laid 

in one pteoe, only the two outer 
ruk (A, B, C, D, etc , in our rtfn- 
mm) an joined together, and with 
them the continuity is oompkte— ■ 
then u no dsprserion or gap, but 
the entire rail top from both direc- 
tions runs right out to the vertex of 
theatre The quadrilateral k than 
oompkted by iota short mM esetioM 
laid between the four aagka, but fa 





1877-1919 

The first gasoline motor propelled road wagon was a SELDEN. 
The present types of SELDEN Trucks are the 
result of years of continuous experiment, obser- 
xxition and experience in manufacture since 
the thy (f their inception in 1877. 

One to Five Ton Models, Write for full information. 

SELDEN TRUCK SALES COMPANY 

ROCHESTER, N. Y, U. S. A. 
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SCIENTIFIC AMERICAN 



No Leaky Roofs 
for Ten Years 

Coat your roofs old or new with Stormking and 
they are covered by our ten year guarantee 
Come rain or snow heat or cold the water proof 
oils and gums and the asbestos fibre of Stormking 
will remain steadfastly water-tight 

Easy to Put On 

Apply it In any weather on any roof surface — tin, 
wood tile, stone brick slate concrete, canvas, 
composition etc 

For your convenience Stormking is furnished in 
plastic form to be applied with a trowel or liquid 
to be brushed on 

Plastic Stormking is especially recommended for 
repairs to leaky joints breaks flashings and over 
shingles where extra body is required 
Stormking saves labor and material expense 
Investigate 

Our customers know — write for their testi 
momals and full information to Dept B 


Efficiency Products Compai 

- - SS PultOn SI WiwY.fkClly.. 


Pi’N 1 -rncaucs 

feSMtllEWAJi 

PAB^IT 

warn i 1| 


f;THERElLLY COMPANY, 

Mobile Seattle Norfolk^ 


FOR GIFTS 

SDSiSJ Flowers not only delight the eye, but their 
beauty and fragrance brighten the atmosphere. 

ur toco I for ti within a ftw heart eon dtlletr froth floatrt In an y etty or toma tl 


U StalM and Canada through the FkrltU T 


THE MIDGET SLIDE RULE 


OILSON SLIDE RULE CO, NUoe Mich H 


Where Nottiag Goes to Waste 

(ConUnuti from pop #> 

operation and which proved most effective 
in the method of patrhmg There are em- 
ployed here 341 persons principally women 
The harness department repairs all the 
old pieces of harness brought m from 
the battlefields after being sorted out, 
the Freni h harness is returned to the 
French army and the British harness to 
the British army The chief items are 
complete sets of harness of which about 
1 000 ar turned out weekly and saddles 
representing about 700 weekly Some 150 
women and 50 men arc employed in this 
woik and the value of the monthly pro- 
duction amounts to 1215 453 In the 
canvas department are handled leggings 
haversacks canteen covers cartridge belts, 
medical packs waist belts and other small 
eq iipment articles and it turna out daily 
5 000 canvas articles and about one carload 
of burlap sacks Its production in a month 
equals about 1222 878 m value 

The total output for the month of August 
was over three million dollars (83 246 588) 
while the cost of production was 8315 018 
the percentage of coet as c >m pared to the 
value of output was 1014 per cent The 
actual salvaging operations of tho depots 
started last January with five officers six 
enlistod men and six oivilian employes 
while at present about 10 000 persona are 
employed The results show that the 
plant is not only saving a large volume of 
transport but over 8100 000 per day and 
while the roming of peace lurtailed the 
operations of the plant in all metal lines 
there is little occasion as yet, for it to 
abridge its other activities 

Our Giant Aircraft 

( tm/iruW from poor 7 ) 

ideal lan ling plane# for seaplanes and 
flyu g 1 ittts 

lo s v that the N C 1 is the largest 
airplane in the world is to Overlook what 
the other countries are d tng lhe Italian 
construct ir Caprom is kn iwn to be hard 
at woik in giant tnpl&nes one of which is 
said to exw cd seven tons in lifting capacity 
Tho German* during the past year de- 
velop. d their Gotha I isen* long-distance 
bomber with a wing spread of 140 fiot 
and a lifting capacity of f crimps fivo tons 
or moro 1 his German boml er is equipped 
with four piwtrful engines The British 
hove devi loped a still larger Handley Page 
bomber with fur instead of two engines 
whi h has already earned more than 40 
passengers in re < nt tests 

All th late belligerents are now at work 
on largi planes because they realise that 
only the vi ry large pi incs have a real com 
incr lal value The pursuit or chase 
planes— smgli -sealers capable of dovelop- 
u g high speeds — hovi little or no com 
mer ml val ie 1 he tw < suater reconnais 
sat e 1 general utility military planes 
are avail ibk for mail carrying and light 
express mrvi i But the giant planes can 
be used for passenger transportation and 
for hailling express and freight, when 
ajiccd is essential 

bo it ih tl at all am raft constructors are 
tending th ir energies toward large air- 
raft and it may be a matter of only a 
f w m nlhs before passenger-carrying 
planes are ready for business in this coun 
try an 1 abroad and tho Atlantic will have 
beei bridged by some form of heavier than- 
air machine 

Iron Thtt Cut Be Whittl'd 


LATHES AND SMALL TOOLS 

The "BARNES” PmUt* Fwd 

|t Upright Drill* 
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GEARS 

AllKla<«-<s» al> 

Wrk. for Catalogue 
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THE BRIDGEPORT CHAIN CO. 
SptoliiUttliSMlIWlnSlHNiANtiStw^aif 
Bridrfoport, Cobb. 


WOVE l MSS MFhUD AkiiCitSl 



GeveUad GmisttMS 

It a in th* Grit 


saasLrtssr - " -* 


I hot metals hardens them That the — ■ „ — . — 

opposite is true has recently been demon- E5££5T MmM sad EtoMrimstll Work 
*t rated in striking fashion by the General "«■■■»*■, mmT mimmim, 

Electric Go One of their scientists an- 

nealed American ingot iron surrounded m IWtlf iCTUUK 08 . to, WtlltoRtTt 
by hydrogen gas for three hours at a ■ " r ^ ■ ■■■ 

temperature above 1,600 * F The produet MASON’S HEW PAT. WHIP HiMSl 
was very little harder than the softest fc-S’gg T**?* - JM* , - M ?«n,W »»»Ms. sarhsli* 
cop^r and can be whittled with a g, VOUjE T 
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Four 

Engineering 

Moray Makers 

Four Wff Adds with unlimited umr 
makiogopportaRitlss are open to yotiif 
yon will oee « little of your spare time 
and prepare yoarrelf. j 

The best way to do this it to maka uh 
O f Wh«t other men have learned Get 
everythfos you need to know to 
either Hoe out at tbeee great hooka, 
Doaeua of well known engineer* and 
esperti have written them in plain every- 
day English jott to help ambitioua 
men make more money 



MfC A WEEK’S ; 
■ Uma Examtnatlm I 
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A Staple rad Bficfeet Pyrometer I center of thu* bar u faatened a three-armed I 

(Continued flo « if) d * vl f and R bar , th ** <? nd * ,,f 

I which nommpond with the short lugs on 
mcitiag pomt corresponds to the tempera- the axles to which tlie upright lugs are 
ture at which the roetal in the crucible attached Strong luge connect the short 
should be poured The silica rod rests | U(tH wlth ihf , b)U1 , , n t he center When 
upon this piece of metal and when so thc upright fillers afford a full arm m one 
resting the pointer is in the sero position I direction th< other lugs arc down At a 
| When the time has arrived for ascertain r , lvlnluit ,<mm«tion wirt pulls ore at 
ing whether the metal is ready for pouring Ita t,d to the ends of tlu anmd device in 
the pyrometer is lowered into the cruuble fht , (ll(ir , U1 <1 larntd to a it vt r ut auy 
of molten metal It may be here explained , nvtnitnt point Whin opt rated ont 
that it u necessary to coat the portion of wt f lu(?h „ r bl)trB umH whl)r ( |„ „th,r 
the silica tube whith enters the onimbli i drips Opt rati u mat be wholK auto 
with a special covering to resist the cutting I n , ltl bv t , um , ( 1011 wlt h the regular 
action of the slog and the reaction of the , HIMIlll| , lli4 | 1(Mln(t w hi, h »f the intersect mg 
metal in thi trouble When the re bllth Js tbal „ tb< ,. rom „ 1K fl , Kn aliimu 
qmsite temperature has been reached tin muy i„ riquirt It .ait th, track si paratil> 
metal in the tubi will mull and thus fr , m t))( , i(n al f »r thi passage of a train 
allow the rod to desoend, by gravity until In JU , dire tion >r tin othi r 
its end rests upon the bottom of thi 1ub« vvhui dismd th nosing can bt oper 
In so descending it raises the point* r m , t | ) tncallv instead *f mci hanirnlly 

the quadrant to the position shown in thc | r , blN pur , lh , ordinary mi.haiusni 
dotted Unas, thus indicating in a poiutm „„ | f , r , perH t, nK hW il<h(s from thc Hock 
manner that the crucible chargt is ready mav bt employ* d using silcnoid 

for pouring The pyrometer is thin p ,11, t* movt th* lugs mt > position 
withdrawn from the crucible and m 

order to prevent its m< tal charge from Farm Trademarks that Bring Bumness 
solidifying round the rod the outer end of . . , ... 

the point, r is depressed until it is forced ALWAYS a trademark is worth having, 
by a spring cat.h mto a recess in thc f* and when .t is catchy and particu 
bridge-piece hftmg the rod clear of th, ,ar, y “PPropriatc for the produ.ts sold 
maul When the latter has set it is d 18 ° ( e8 P" r ‘^ valu< ’• , th ' 8 « roark i 
merely necessary to release the pointer ,bL bus > u '- 88 <* R K nr "ltu r al production 
and the apparatus is again ready for afTords “«* An t “ te f n * a ™ 

service famous for its poultry and which has 

It may be noted that a special socket ‘* tell8,ve apple ort hards adopted an 
connection has been devised to join the a‘t'actm distinctive name that corabmed 
metal and thc silica portions of the rod tb<y * P^ducb, in a Hinglc coined 

m order to prevent the latter from bo- "° rd wb ' ( ' b lllu8trated c*rtoonwisc 
coming separated when thc metal socket b >- au appropriate design This mark 
expands with the high temperature lhe vanod 8Uca 18 employed wherever 
connection consists of a socket having a opportunity perm. its on letterheads en 
number of slanting saw cuts formed in ,U b,Uh " ad * ““‘"t 1 literature carton 

sides The silica rod is fitted mto the labl ‘ B ‘ u 18 » «tr, king thing that is 
central recess and rammed m with oemen. «> ld ° m forgotten by those who see it 
thc arrangement being such that the saw I rogressne farmers who long ago 
cuts allow for expansion without relaxing realised the value of a good farm name 
the hold on the sdica rod In thc event ar < now adopting trademarks fmly and 
of an accident, such as the bottom of the wh ' re the farm Tertises or sells direct 
tube falling out while in the cruublc, th< to ,be ronsnmtr by parcel pos the mon.y 
Charge is not spoUed as the fumble metal making possibilities of the device are so 
being the same class of alloy as the charg* f".at hat pun* should be taken with it 
dosTnot have any deleterious effect on .t ( < «nod names like that alluded to have 




ooe. not nave any aeievcnous enecc ou ic ^ ^ ^ a poor , y 

A ShockleM RaUrrad Cromang <™ n( d ,,am0 ““ty 80UndB ^ a * f ’ odono 
• lias enormous pulling power and it offirs 
(Continued from page 1C) the Additional advantage that it can be 

every case leaving a gap in thc rail tope be rigiatorcd in Washington and ownership 
twoen the end of the inner section and th* and sole right of use thus guaranteed 
intersection of the outer rails These Thc h*ad of one of thi groat biscuit corn- 
inserted rails are marked in the diagram panics is said to have appraised the coined 
with small letters a b c, etc Thus in nam* under which his loading product is 
j neither direction » there a line of con- sold at a million dollars Every reader 
I tmuous rail is familiar with nationally advertised 

I The idea of the device is to provide at tralc names of this sort, coined words 


| the approach of a train on either line, a which only the originator has the ngbt to 
, continuous rati on that line For this use 
purpose there is a lug or filler at each of Among farmers most advertising is done 
! the eight gaps, so arranged as to take b| hriodere of good stock Poultrymen 
I either of two positions — up, filling the gap m particular use much selling literature 
I in the rad, or down, leaving thc gap un I rademarks and tradenames are employed 
' filled. These eight lugs are connected more and more by these men but a sur- 
I with each other by the operating mechan prising thing is that few avail themselves 
I ism, which oan be set up to operate in f the registry privdege, the cost of whioh 
I other of three way* >* so trifling Sometimes deplorable oon- 

j In any event, there is a base casting, sequonoe* ansa , 

I upon which the rails rest On each side of A Massachusetts breeder of White 
i this, a few inches from the bottom, is a Leghorns corned, ovthought he did, a name 
| three-inch shaft oarnsd m boxings, and on suggesting that ha be ts were great egg 
the ends of each shaft are found the lugs producers, and hs applied this name to his 
Under the fast system all the lugs are ; stock and hu farm, the latter an enterprise 
upright, and there is a full rail m each in which he had aome 125,000 invested 
ducotioc, aU the time The flange of the The nam* through the owner s advertising 
, wheel, as it meets the lugs opposing its became weU knows in many parts of the 
passage, pushes them forward, altar each country Then it developed that a Middle 
wheel has passed they return to their West farm breeding another variety of 
upright powtion The other four lugs chicken, and advertising on a much smaller 
furnish the rail surface tor the wh ee l a scale, was also uatag this identical coined 
surface without mtorroptioo, and whioh name — and had registered it at Waah- 
«sn accordingly be traversed w ith ssW fagton Then tree nothing for the Mtm- 
jar shusstts man to do but abandon the name 

This automatic system is of OOUtse Mt which was undoubtedly worth hundreds 
, at sU ftosihle for fast trains, so for ml*- or perhaps even thousands of dollars to 
Bns use a htoek system has Mt deVtwld him So if you have originated a unique 
tor raratt* the crossing, tinder this and busi n ess g etting name for the products 
MtomthacmkanfraindratoemaaM of your farm, or for the farm itself, register 
mmhweA Om of these to ft toato d ukd it. That jb the safe thing to do, and tbs 


An Ideal Plus An Idea 


iOATHOI 

» Auxgy Steels 

have always rcalisid it 

So out of th* ir vast exper 
leni* these mi u have 
evolved a complete Bet of 
alloy Bteil t>p*n tovmng 
* very con* eivabl* (onditirn 
that ( uinlun, VC, AT HO>. 
biuht quality with perfect 
physual quuuhcatKUB 


Agathon Tyf* No 2U A i 
bist foi this j»ur)K)H* 


And so it is with every 
other allot aliul requm 
mint thi le r a standard 
Agathon Type for larh 
and all the finest quality 
of still that in la umd, 
and tht most suitahl* alloy 
for its designated purposi 

Are you mu rested? 

If so we will be glad to 
answer any questions you 
may wish to ask 

The Central Steel Co. 


A connecting rod 
steel that will rue 
cttsfuily Bland a 
test like thu can be 
reUed upon under 
any service condt 
liotu 


AGATHON Stand- 
ard Connecting Rod 
Type No ti-B 
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would go to the bottom A A fleallbg WhurM 

specified depth of submerges* for a certain j 
period ud then sank This wu eccompDeked I 
by hydrostetk. control of u engine to the min* 
which »« operated by oompi vw ae d air The , 
mine mi given a specific sdghldy greater then 
one and < **t adrift In a Udal channel or harbor 
eo trance It would slowly zink until the hydro- j 


,'Y 4 - 


quantity of water T he fluctuation will be very 
alow but oo/iUauous Water la practically non 
( ompreselble and It* siwlflc gravity 1* therefore 
the same for practically all depth* ( ooae- 
quenth it I* impossible for any object to float of 
lianlf at a c< rtaiu di pth 

(14296) \V O asks The primitive 
man lived an out-door lift conetantly In cloee 
contact with Nature hi *lept on leave* or ruddy 
Improvlmd bed* All animal* practically do the 
name the dog and iu fact marly all animal*, If 


■irep.cwpo -lady If they are inclined to • 
We are told that the heart to a 
unt general.* iloctrklty A* men 
in civilized and adopted civilized ] 
iothed himself in Mxks *lioc* and 
id In houses closely carpeted and at 


Annual Subscription Ratos 
Scientific American Publication* 

Sdmtiflo American (retsl linked 1MSI on* year If 
1 Netontifin Amernan Supplement (e*t*bll*bed 

1876) one y if , , I 

Post*** prepaid in I mted fltalsa and pomadoa 
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WLLL PAYS VYCiLL. 

Own • machine ol your own Cato or easy 
term* Many atyle* and iimi for all purpoM* 
Write for C Ire otar 

WILLIAMS MOS , 434 W Stats Si, ltWc«.N Y 


la called a Destructor When It la desired to 
utilize (he bint generated by the burning refuse 
I he want i ganeea are passed through high pressure 
hollers installed In the sotting between tha furnace 
ind the chimney The amount of evaporation 
In the boiler naturally di pends on the character 
if the refuse and other variables In common 
hrai tlco about l ' i pound* of «t earn at 100 pound* 
pressure can be gem rated per pound of refute 
burned This often runs up to 1 or 4 pound* 
ivaiKirallna The fommerrlal value of gar- 
l>agi as fuel is Illustrated by the Destructor at 
West mount P Q where the high pressure steam 
jenerated bv utilising the waste heat from burn- 1 
ng refuse Is a largo proportion or the steam used) 
In I he municipal electric light plan t The present 
Destructor at Ottawa gem rates considerable 
it earn from refuse This steam Is used for plant 
purpose* In the new Destructor at Toronto 
I he oflli lals did not see fit to accept the proposal 
to Install boilers to utilize the waste heat They 
have therefore lout to tbo city the heat value of 
from 2r to 40 tons of coal pir day which in these 
limes of labor scarcity and fuel shortage ig an 
nniiortant lt< in 

(14295) C I M save Will you kindly 

date through thi columns of your paper wbsthrr 
It Is possihl for a mine not attached by cable or 
ini hot to the bid of the ocean and not suspended 
hv Amts from the surface to float at any depth 
httwuii tbi bed of tbe ocean and Its surface? 
Will \ou also state whether it is possible Mr a 
mbmarlne to remain suspended between the- 
hod of the ocean and the surface If the mbmartoe 
has no motion Imparted to It by the propellers? 
If memory serves me at tbe time of the * Titanic ' 
disaster when a great many newspapers pro 
claimed that she dldn t go to the bottom your 
paper had an article stating In effect that sfne* 
water Is practlcady Incompressible and the 
specific gravity of water the same at tho bottom 
of the ocean or at any depth as at the surface a 
body that would disappear bate* tha mrfac* 


electrode attached to a water pipe is due to a 
mental suggestion rather than to any physical 
effect by a discharge of a static charge In the body 
due to Insulation from lying on a bed The 
mental rest or unrest of tbe person who is wooing 
tired natures sweet restorer has more to do 
with the success of the wooing wo believe than 
a discharge wire 

(14297) r W D aaks I would like to 
know tho process of making Iron permanently 
black If at any time the process has been 
printed Ip your paper will you kindly let me 
know tho date and 1 will obtain a copy A We 
do not know any process which will make fatal 
permanently black Any such coating will wear 
through In time by use or rubbing A sulphide of 
iron coating can be produced by boiling together 
sulphur one part and oil of turpentine 10 parte 
While boiling tpreed over the Iron with a flue 
brush or pencil aa it Is called then heat la the 
flame of an alcohol lamp The srnphur unites 
with the iron to form a brilliant black This 
and several other modes of blackening iron are 
given In our Cyclopedia of Formulas which we 
will send for 16 00 by mall postpaid In greater 
New York elsewhere as per the sons rate* 
(14298) W K D sake Please advt 
me If tt is possible to remove the bottom Of 
bottle with an electric needle, removing t 
content* of tbe bottle then replacing tha pie 
which waa cut ont A We cannot pronounce 
upon tbe possibility of cutting the bottom from 
bottle which is filled with some liquid with i 
electric needle and removing the content* of t 
bottle tf this can be done the bottom can 
sealed on again by a glam worker Just as oth 
pieces of glass are melted together tn the makl 
of the articles If the needle has euCRdeg* beat 
It will crack tbe glass as It is drawn along We 
have never uaed tbe slsctrir needle for this pur- ( 
pose but have used a rad hot iron which wttf 
do the Job very well tn any case a mark win bam I 
to be made by a Ilia when tha crank Is to beg*. 


What Do 
You Offer? 

We have a shop with 
up-to-date and varied 
equipment— (some 265 
Machines.) 

Also the neceataty capital to acquire 
patent right* or manufacture on 
a royalty basis an article of merit 
which can be ao Id in large quantities. 

OPPORTUNITY 
Mon 773, City HaB Station 
Naw York 
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Reliability and Endurance 

The Strong Steel Chain 
Significant of YALE Quality 

Made from toughest chain steel each link elec 
trieally welded on the side and subjected to 
sixteen inspections and to maximum testa YALE 
Chain assures Reliability and Endurance 

While YALE Cham is One feature — exclusive 
with YALE Spur-Geared Cham Blocks — several 
other big features appeal to those Who Know 

' From-Hook-To-Hook-a-Line-of -Steel ’ 

tend for Cetotoe ttO or aok tour MacMnery Sortfy How 
For factory locking equipment n mo a Ynio 
Mat tor -Key System Writs for particulars 

The Yale it Towne Mfg. Co 


Published Dec. 2, 1918 


96-Page 

Catalogue 

of 

Scientific and Technical 

BOOKS 

Listing 2500 titles on 500 subjects 

S ELECTED from more than 7 000 
books now m print This catalogue 
is the latest and beet list of technical 
and scientific literature which can be 
secured Conditions in the publishing 
busmen are so severe that St is with 
some difficulty that many books can be 
obtained For which reason this new 
and timely catalogue of books will be 
particularly welcome 

Write tmodmy her jmmr oopy. Sent free on e pp H e ati dm 

MUNN & CO. 

ttt Broadway, Woelworth Bldg., New York, R Y. 




Over One Mi llion Square Fee! wf/it Bevo Building ~s/Lou/j 

The War Is Over But — 

now begin* the fight for b gger bus nest st home and in the world s market 
The manufacturer who it properly equipped and who can prevent the loaae* 
targe or email due to wastage muat Inev lably win 
Lapidoltth the 1 qu d chemical hardener will positively 

Prevent Injurious Concrete Dust 
and Concrete Floor Disintegration 


At d t it a sign that your floors are crumbling 

St p this unnecessary expense flush on Lapidolilh and your old or new 
floota will be dustleas and hard as gran te lor all time The expense 
alight the return* great 

Let us refer you to a lapldolued floor near you Our supervision if dealred 
Write today for free eamplt hardened concrete block end Ittllmonlalt 

L. SONNEBORN SONS, Inc. 

8S4 Narl St. Dent t timer York 
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S OUND judgment dictates that sanitary facilities are part of the shop 
equipment, ana should be just as good just as modem The employee 
judges the whole by what meets his critical eye as the most unworthy 
part His mental attitude is a direct reflection 

“Tepeco” Plumbing is sanitary beautiful and permanent Made of All-Clay 
products — the same as your dinner service Years of experience have 
enabled us to perfect plumbing designs best suited to factory requirement*. 
Every factory plumbing problem is different Bring yours to us and secure 
competent Smd.fot.our book How to insrease the Margin of 

Profit on Yout employees by Industriel Sanitation ” 

THE TRENTON POTTERIES COMPANY 

TRENTON NEW JERSEY U.S. A. 

Wstld i All Clay NamSlas M#aafacmr,r« Makar » of tk« Sllant SlnaaLala 
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Getting Down to Business 


Today American Business face* an ara ot stupendous posatbihties We are about to 
enter an age ot industrial prosperity unmatched in history The vast unsuspected 
reservoirs ot economic resources the wsr he, tapped cannot be sealed up They are 
known open and Hawing and must continue to How tor the benoHt ot all mankind 
Thia is an obligation arising from the unquestioned Leadership in Finance Transpot 
tation Industry and Agriculture whioh the fortunes ot war have thrust upon America 


j O every thinking man the future 

j, must be interpreted largely in terms 
of motor transportation 

New industries tom of war s necessity 
must continue to serve in peace They 
will need motor trucks 

The enlarged capacity of America s 
factories none too great to meet our 
own and the world s requirements must 
rely upon modern haulage 

Our standardised fabricated ships are 
needed to carry America a goods to 
foreign lands Their cargoes must go 
down to the sea in motor trucks 

The multiplied harvests of our power 
operated farms can best be carried to 
market with motor trucks aiding rail 
road and ship 

Oui soil is still nch with coal ores 
and petroleum Better roads and more 
trucks are needed to release them 


We accept Federal s part in this great 
constructive peace period not only as an 
opportunity but as a duty 

That manufacturer falls short who sees 
in a motor truck only a power vehicle to 
be sold at a profit 

He must sense his larger obligation 
to supply haulage units that will assist 
m the fulfillment of America s great in 
dustnal destiny 


. -\ ROM the very beginning of its history 
Federal has laid solid foundations 

Federal signifies- - not a mere com 
bination of specifications- but perform 
ance quality of service- the assurance 
of haulage reliable efficient and eco 
nomical 

What Federal signified before the war 
Federals have proved many times ovor 
m their war time record 


That record is the ample evidence 
of what may be expected of Federal 
m the coming period of business 
expansion 

Federal plans for the future are plans 
for growth in order to answer every 
haulage need for more trucks and the 
right kind of trucks 

The Federal Haulage Research De 
partment will be developed still further 
so as to offer motor truck users inform 
ation that will enable them to get the 
utmost of service from their trucks 

This is the purpose that animates the 
entire Federal organization as we are 
once more * getting down to business ’ 

If in the following out of tins purpose, 
Federal can help you in your business, 
you may rest assured that no details 
will be overlooked in our endeavor to 
serve you well 


For the benefit of motor truck users present and prospective Federal publishes regularly 
an r terest ng worth while mstfesins Federal Traffic flaws which discusses aotual 
problen s of haulage m various specific lines of business and show, how they have been 
solved It contain* a wealth of suggestion on motor transportation for ths ownar and 
operator of t ucks We will be pleased to send it to business stecu tires on request 
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Federal Motor Truck Company 


Detroit, Michigan 



One to 
Five Tons 
Capacity 
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WAN has progressed as he has kucceeded in harn rating 
Wl an d apphing POWER to his purpoae 
This magic servant has multiplied hu activities a thousand 
fold Thi slow moving oxen and forked stick have given 
way to the Tractor-drawn multiple plow the pack-horse 
to the Motor Truck the relay rider to the Automobile 
The ability of these modem forms of Automotive Power 
to give full measure of service is dependent upon engine 
performance And it is a self -« vide it fart that 

No Engine Gan Be More Efficient 
Than Its Cooling System 

The Important function of the cooling unit hat spurred the Loaf 
organisation through 17 yean of specialized effort to perfect a prin- 
ciple of radiation that would afford the utmost cooling efficiency 
The success of Long Cooling Systems is attested by their wide spread 
adoption in the Automotive Industry More leading motor trucks 
are equipped with Long unttt than with any other make of radiator 
Select a Tractor Truck or Motor Car equipped with a Long 
Cooling System and assure yourself of continuous productive ser- 
vice uninterrupted by radiation trouble 

LONG MANUFACTURING CO DETROIT, MICH 

Hm * r MMitrt tf Onllrf Sjatmt fir gfHm tagrnti 
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BaQroftd Ferry Service 
Between England 
and France 

O NE of the carefully* 
guarded eeereta of the 
war was the construction at 
Riohborough, on the south 
coast of England of a large 
fright yard and railway ter- 
minal ferry for the transfer 
of loaded trains between 
England and France So 
well was the location con- 
cealed that this important 
link in thecroee-C hanncl com 
mumoations wan never sub- 
jected to bombardment by 
airplanes or Zeppelin* 

The terminal which is 
known aa Riohborough is 
located near the ooaetal town 
of Sandwich, and was built 
upon land which, three 
winters ago, was a favorite 
resort of the coot and the 
heron, and was used, in part, 

for the pasturing of sheep One of the railroad ferry-boats, built for cross-Channel war service Carries 54 cars at 12 knots 

The site selected included 



It should be mentioned 
that each of the ferry boats 
■ arned four antisubmarine 
guns of three inch caliber 
two mounted at each end of 
the boat In addition to 
Hu-bborough there was an 
other terminal on the English 
side of the t hannel at South 
uuipton lerrus from Rich 
borough ran to Calais and 
Dunkirk and the service from 
Southhampton ran to Dieppe 

The Effect of Altitude 
on the Eye 

A CAREFUL study of the 
effect of altitude on the 
eye was made at the Uo 
search Laboratory at Mine 
ola, L 1 in order that the 
complex practical problems 
could be mori scientifically 
d< alt with according to (. apt 
Conrad Herons M C USA 
writing in Plant Si u.s Sight 
accommodation (the power 
to see clearly objects close 


about 2,200 sores, and in addition to a 
large railway storage and classification 
yard with the usual tracks and storage 
buildings, there wen constructed an ex- 
tensive plant for the construction of 
barges The magnitude of the liuh- 
borough terminal works may bo judged 
from the fact that at the closo of the war 
its personnel included 20,000 officers and 
men 

For the train ferry service throe steel 
femes were constructed of the type shown 
in our illustration 1 hese vessels arc 3flJ 
feet long by 61 feet in beam with 10 feet 
of draft, and their speed is 12 knots 
Their displacement is 3,665 ton* and they 
are driven by twin screws They are pro- 
vided with four railroad tracks running 
the length of the ship which are oapnlrfe of 
holding fifty-four 10-ton trucks To ac- 
commodate the rise and fall of the tides 
movable ferry slips were provided st 
each terminal The trains were run 
directly on to the terry and at the terminals 
at Fraaoe were hauled ashore and taken 
direct to their deatination When the 
fertias were not loaded with freight trains 
they were umd for the transportation of 
locomotives, tanks, artillery, and other 
similar supplies for the fighting front 

The service, was started in full swing on 
the 1st of February, 1917, and from that 
time to ths signing at the armistice, it had 
earned across 1,365,000 tons, of which 
78fl, 0W ton» oerniiated bf guns, gun shells 

Wa hatto referred above to the steel 
barge budding ygrd which formed past 
of tne Riobbetyu# plant A Urge number 
at btogM were wastrooted hers gad, in 
eoaneotioB with the ferry service, a total 
of 339 steal bargee and 90 tugs were pi 
eonstast oriHaZtoh. Tha barges were so 
bofit that tfenr eindd fesas-without mteari* 
UMf <w ttgk4Kiiu4tar*^ iheeanid system 
of Fa****, whisk sertsudsd right 4>V» ri» 
fightfritJ**, 



to the eye) louvergenoe (the power to keep 
the gasc of both eye* fixed on an approach- 
ing object) tin held of vision (power to 
see laterally when the gaic is fixed straight 
ahead) the finer color discriminations and 
stereopsis (thepowir to judgi depth and 
distance) all showed wiakening due to the 
effect of altitude the changes occurring 
at varying altitudes in different subjects 

Should goggles he wornf In our opm 
ion continues ( apt Herons they un- 
doubtedly should bi worn if a properly 
constructed and ventilated goggle with a 
perfect lu Id of vision and goc d optical glass 
can be obtained Gogglis arc a great 
protection in the wind iih then usr prevents 
tearing and inflammation of the hds and 
also prevents hot water or oil from striking 
the eye 

It is also important that there should be 
not too large a bar hi tween tht eyes aa 
this may mtcrfi n with the use of both eyes 
m the judging of distance ( olored lenses 
are a great help beit et is better to wear 
them only ivlun absolutely necessary as 
wheu flying toward the sun in a fog above 
the water or in the ease of pilots whose 
eyes an unusually sensitive to light If 
colored lenses arc worn one should always 
have a pur of goggles with white lenses 
ready f >r instant use Triplex goggles are 
some piotcrti in although (hips of glass fly 
off the posterior surface and the resisting 
material placed between the two glass 
surfaces deteriorates with age and becomes 
loss transparent 

If a man is flvmg every day without the 
artifmal use of oxygen lie should have his 
eyes examined ivory month, as the ocular 
condition is also an index of general 
physical fitness It is important to have 
an immediate ocular examination if the 
aviator is landing badly having trouble m 
seeing clearly or in judging distance, for a 
few days’ treatment may be the means of 
preventing the wrecking of a plane or a 
more serious accident 
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The bjrrt </ this j urniil is ti record aim n ety and 
lucidly the t itest srientij i me hinical an J u luetrial 
newt if the day As a weekly j urnal U is in a post 
lion t nnmvnre interesting developments lef ti they 
are published clseu here 

l he h dili r it ghd t hue submitted to him timely 
articles suitable for these nlumns espeiially when such 
articles are accompanied by photographs 

New York Subways Must Be Readjusted 

T ill new (i) stun of subways in< lulling two 
fundami ntal linen extending north and south 
through Manhattan and th< Bronx one on the 
West Side and thi other on t h* haul Side with a system 
of shuttln trains supposed to louneit the two at 42d 
Street, has been in operation for a sufficient length of 
time for (he traveling puhlie to form an tstunate of its 
oonvenienee and efluietitj 

We feel eonfidtnt that we are von lug the praetieally 
unanimous opinion of the people of New York m whieh 
we heartily concur whin we state that the present 
arrangements are exceedingly ineonvcnimt 

A passenger turning down from the upper West Side 
who wisheH to eross over to the lower I ast 8ide line or 
vice-versa has to alight from the train at Times Square 
follow a long and confusing course through the station 
to the shuttle tram and on arriving at the old Grand 
Central Station hi has to climb the stairs and take 
another long walk before he can get into toueh with the 
East Side line been to tin passenger who has made 
the trip and is familiar with it the delay ami the eon 
gested crowds are from a business point of view a 
nuisance and incur a very considerable loss of time 
In other words a truly lnagmfii e ut system of rapid 
transit is delayed interrupted and to any but regular 
users, that is to say to many many thousands of visitors 
to the city is rendered extremely confusing 

In considering this proble in we must not be unjust 
It cannot be denied that in the neighborhood of 42d 
Street then is a great congestion of underground 
lines and beyond question the Public Service Com 
mission and its engineers had a very difficult problem 
to work out at this point But seeing that they had 
determined upon a shuttle service they should have 
made it a sine, qua non that the shuttle-train trae ks at 
each end of 42d Btree t terminate alongside the platforms 
upon which the cross-over passengers are discharged 
Something must be done to restore the system to its 
full efficiency The obvious plan is to build another 
conneating subway through one of the cross-town streets 
in the neighborhood of 42d Street using the present 
42d Street line for the trains which convey passengers 
from the upper West Hide to the lower Fast Side and 
using the other cross town subway for traffic from the 
upper East Side to the lower Yf est Side Such an ar 
rangnincnt would restore all the greatly appreciated 
advantages of the old system and would avoid the 
present troublesome break m the journey 

A Good Job, Well Done 

W HEN war was declared the technical men of 
this country who wire unable to go to the 
front demnnded some means whereby they 
could share in the prosecution of our cause this 
filling resulted in the organisation of the War Com 
mitteo of technical Societies The functions of this 
l udy were to assist in bringing the engineering resources 
ol the country to bear upon the technical problems of 

The Committee was organised by joint action of the 
leading technical sooieties The appropriations from 
those societies were too small to support efficient work 


so the Committee accepted an offer from the Naval 
Consulting Board bv which it agree*! to cooperate with 
the Board in return for office* tehpbom service and 
postal privilt ges 

! he first fruits of this admirable arrangement wen 
joint bulletins of th« Board and the ( orannttep on 
‘ The Finmj Hubmanm and Problems of Airplane 
Improve mont These bulletins placid before the 
engineers ot the country in cone role form the funds 
mentals of these two important fields of war invention 
I hey told what hid been done what had been tried 
without sue ecefts what was wante J they resulted m a 
much improved class of suggestions ove r what the Hoard 
theretofore bten recemng 

But it was not rontomplated that the engineering 
problems of the war be dealt with entirely by voluntary 
offerings of the puflie During the prosecution of 
hostilities new problems of all kinds were constantly 
coming up lie th m the army and in tlu navy These 
were problems which the army and navv engineers hv 
vir i of their very specialisation were not qualified 
co atta a to best advantage and on the other hand 
then seemed no effeotive agency to exist whereby Bueh 
pi >ble ms might be referred to Ibc men equipped to 
solvi them It appeared therefore that the War 
Committee with its technical affiliations could meet a 
vory real need by arting as a go between to bring the 
problems of the army and the navy officially before tho 
engineers and technicians beat qualified to deal with them 

At first then was a hitch in this arrangement There 
w as no go bet we « n to bring the problems of the army and 
the navy before the f ommittee and the latter found it 
difficult to get hold of these problems at long range 
This situation was met by quartenng the Committee 
with the navy and by appointing in the army a liaison 
officer part of whose business was the keeping open of 
communication between the Committee and the 
military chiefs 

All this turned out admirably Ibe problems of 
army and navy began to get properly before the Com 
raittee in all their bearings and the Committee was 
invariably able to analyse them sufficiently to rpfor them 
to just the right place for solution Some were suitable 
for general distribution to all members of the engineering 
community through bulletins and letters some of a 
semi confidential nature went only to selected individuals 
who were known to bt interested in tho class of work in 
volved and a certain few seen t to the last degree 
required the higest order of technical qualifications to 
be found only in carefully selected scientists and mven 
tors whoso whole life-work had fitted them for the in- 
vestigation in hand Its sure css in the handling of these 
last cases alone would have been sufficient justification 
for thi life of the (. ommittee 

Of course the Committee did not operate without 
friction It had to learn how to discharge its functions 
by discharging them and learning from its mistakes It 
made plenty of these but seldom or never the same one 
twice And it was just getting into its stride, and 
bringing the whole weight of our technical man-power 
squarely into the fight, when the bottom fell out of the 
war and left the Committee without a job 

This little notice is in fact nD obituary On December 
31st the War Committee of Technical Societies ceased 
to exist It had done its work well it was responsible 
even more than can be adequately realised from so 
close by for tho thoroughgoing participation m the war 
of American invention and engineering And though 
its members may hove feelings of regret that what must 
appeal to them as the untimely collapse of the foe 
should have robbed them of the satisfaction to be derived 
from witnessing the full fruition of their labors, the Com- 
mittee at least goes out of business with the satisfaction 
of having dono all that was asked of it — and a little more 

Getting Rid of German Shackle* 

I N the flood of lamentable nonsense that has been 
let loose of late in the American press on the subject 
of German science and German scientific literature 


he undertakes to point out just in what way the scientific 
literature of Germany u superior to that of ether coun- 
tries and the direction in whieh the reat of the scientific 
world must bend its efforts if it would secure freedom from 
(rerman intellectual shackles 

So far as the public at Urge is concerned, the issue has 
been deplorably lonfuBed by reiterated statements to 
tho effect that Germany has never surpassed, or perhaps 
has never equaled certain other countries in the task 
of adding to the world s stocks of valuable knowledge 
In the field of creative science, we are told, German 
achievements have been grossly overrated Let US 
grant this contention with alaonty What then? 

I he |>olieeman on his beat the cab-driver on his 
box and the provimeal politician on his stump may be 
pardoned for b< lie ving that a nation which is not prolifio 
in scientists of the first rank is not oapable of turning 
out particularly valuable scientific textbooks and refer 
cnce books Nobody who usee such books however, 
should fall a prey to this fallacy The beat didaUive 
scientific books are almost never written by the leaders 
m scientific thought aDd tho pioneers in scientific investi- 
gation They are written by persons who have a talent 
for exposition and unflagging industry in assembling 
knowledge wherever available, and who, as often as not, 
have never made a single scientific discovery 

Just how have German publications acquired their 
undeniable hold upon the minds of woll-eduoated 
scientific workers throughout the world? It is idle to 
talk of propaganda The modem buMinoss man w well 
aware of the narrow limitations of advertising that does 
not rest upon merit in the goods advertised and pro- 
paganda ib merely another name for advertising 

Professor Wilson has supplied a partial answer to the 
foregoing question It ib found in tho everyday law 
of competition He says 

Iho fact is. that any scientist must have the mean* 
himself readily to look up the literaturo on any scientific 
subject and the fact is that the great cvmpendiums of 
science the great yearly reviews of scientific progress, 
are mode by Oermans and publishod in the German 
language It is impossible for a mathematician to work 
to advantage without bong able to consult the Jahrbuch 
fllr Mathematik It is impossible for physicist* to work 
without consulting the fnrtsehntie der Physik Science 
Abstracts are not sufficient And so it ts in many other 
fields of science ^ 

Every cosmopolitan scientific man will be able to maks 
many additions to this list Ihe Minerva Jahrbuch is 
tho one and only first-rate international directory of 
scientists and siholars The Gsographcn halendcr is 
indispensable within tho field of geography and con- 
tiguous sciences No British or French Btlas approaches 
fltielers in workmanship and accuracy But the list 
» endless 

Tho business of making scientific discoveries is one 
thing, tho business of recording them summarising 
them, rendering knowledge of them available is quite 
another In this latter field Germany has bad no serious 
rival and at the present writing no other nalton mani- 
fests any serious intention of taking her place 

The workings of competition will not long be hampered 
by sentimental considerations Unless non-Germans 
can produoe as good dyes and drugs, textbooks and 
reference books, as those made m Germany, we shill in- 
evitably lapse into economic and intellectual subjection 
to the Oermans It will not help the situation to harp 
upon irrelevancies 

German monopolies have not been good for the world 
at large nor, indeed, for Germany herself Her coirs* 
morcial monopolies have been shattered by the war 
Whether they can ever be reestablished is problematical 
The particular kinds of intellectual monopoly ot which 
we are writing can only be said to be in abeyance We 
hear that British and American manufacturers have 
solved the dye problem and the glass problem We do 
not bear that any publisher has produced an American 
equivalent of Stieler • Hand-Atlas ' or a British equiva- 
lent of Winkelmann's " Hondbuoh ” 


it is a joy to meet with the opinions of the few persons, Let us hope for the best The English-speaking 
here and there, who, though in no sense apologists of world ts more papulous than the German-epeaklng 
Germany possess a first-hand knowledge of their sub* /world, and the English language, with ite Germanic 
ject and brains unbefogged by fanatlehun, »i,Wse and its Latin superstructure, is particularly well 

person is Prof Edwin Bid well Wilson, of nw Mases* l^hobfied to become the international language ot saienoe 
chusett* Institute of Technology Writing in Sonnes These are excellent reasons why books indispensable to 
on the subject of Insidious Scientific Control, ’ Pro- students and scholars should be printed Ut English 
feesor Wilson hits the nail squarely on the head when rather than in German 
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Electricity 

Why Not Lufsr Trolley Wheel*?— In (the EltdHc 
Railway Journal acme account is given of the experience 
of the Oakland, Antioch and Eastern Railway with 10- 
moh trolley-wheels Formerly 6-inch wheel* were u»ed 
the trolley pole tension being 86 to 40 pounds, and thi 
life under tho*e circumstances was only about 000 nnle* 
By using 10-inch wheels the tension can be reduoed to 
26 to 80 pounds and a life of 6,000 miles or more is ob- 
tained In addition, various incidental maintenance 
troubles are diminished 

Naval Control of Wireless— The Navy Depart- 
ment has purchased all of the radio stations except four 
high-power stations of the Marconi Wireless Telegraph 
Company of America 4 The stations sold by the company 
are 46 in number of which 10 are on the Atlantic and 
Gulf coasts 16 on the Great Lakes and 10 on the Pacific 
Coast The Navy Department has purchased from the 
Alien Property Custodian the radio station at Sayville 
L I , formerly controlled by German interests and 
intended for transatlantic wireless traffic 

Marconi's Improved Radio Transmitter — The 
apparatus developed by G Marconi for the production 
of continuous oscillations by overlapping wave trains 
has proved most effective for long-distance oommuni 
cation at high power It has done away with many of 
the mtnoate mechanical and electrical pro! Icras en- 
countered In the construction of radio-froqui n< > alter- 
nators and arc transmitter systems according to the 
EUctrual World Moreover it make* an apparatus 
oapable of generating damped oscillations ut any spark 
frequency desired 

Dielectric Loss In Condensers —In a contribution 
to the ZeiUchrifl <k* Otsltrr Ingetusiir utid Arekt rkhn 
l crone* Dr Grunberg describe* nome touts on glass 
hard paper and mica condensers at a low frequency 
With glass the efficiency diminishes with increasing 
frequency A rise in temperature also causes a marked 
increase in the losses, which increase rather more rapidly 
than the square of the pressure applied With hard 
paper a inoro marked drop in power factor occurs with 
diminishing frequency than in the case of glass, while 
with mica the oontrary effect le not id 
Wind Driven Dynamos - \u account was recently 
givon in Jngcmoren by Mr II C \ ogt of some exjienencc 
of the utilisation of wind power for dmiug dynamos 
lhe mills described half sails 100 feet in diameter and an 
area of 3 930 square feet V\ lth a mean w r ind velocity 
of 24 feet per second 290 horse-power was obtained 
Power is transmitted from the main shaft by a sent* of 
cog wheels with the spokes in tension rope and chain 
gearing were found not to answer By means of gearing 
the s|>eed of the mam shaft 12 1 1 revolutions | er minute 
is increased to 1 600 revolutions per minute for the 
dynamo 

Electric Hester for Medicinal Solution* - In 
warming solutions for raodiomal purposes it is often 
essential that an even temperature be maintained ac- 
cording to hi cctneal W arid With this end in view an 
American concern ms now making an electric heater which 
incloses the tubing carrying the solution from the supply 
to the point of application so that as the solution is 
needed it is hotted to an even temperature By using 
a light dimming socket in conjunction with the heater it 
is passible to lower or ruse the temperature of the solu- 
tion by varying the amount of current fed to the heater 
Connecting plugs and cord are supplied with the beater 
Insulator Failures — A power company operating 
in the State of Georgia has recently changed over all 
the strain insulators on one of its lines as a means of 
reducing insulator failures Operating reports of the 
oompany showed that 30 per cent of the insulators were 
defective The cause of the Urge number of defective 
insulators was found to be on account of the combined 
influence of the elements, the position of the insulators, 
and their design Unequal expansion and contraction 
of metal parts, of porcelain and cement, played a part 
m the failure, but the chief cause wan due to the insulators 
being installed in a boriiontal position, their ‘under 
aides * thus being exposed toeun and rain, and at the tame 
time acting as pockets for the aooumuUtion qf duet and 
dirt By ehaagtag She type end position of the insu- 
lator* for a vertkw! arrsagemest an umbrella effect 
in obtained which overcomes the trouble previously 
menti o ned 


Science 

In Honor of Leonardo da Vinci — lhe fourth 
centenary of the death of I eonardo da Vinci will be 
celebrated next year in Italy by the publication of a 
national edition of his works including material 
never before published Leonardo was the greatest 
scientific and mechanical genius of his tune and tho 
new critical edition of his works mil doubtless find a 
place in all large scientific and technical libraries 

Fake Cures for Consumption According to the 
National Association for the Stuly and Prevention of 
Tuberculosis no Iobs than $20 000 000 is invested in 
the business of making and exploiting fak< cures for 
consumption in this country About $6 000 000 per 
annum is spent in advertising these nostrums and the 
net profit is estimated at $10 000 000 per annum This 
ts projierly described by tlu Association ns blood 
money 

Sen git e —Under this name which is derived from the 
initial letters of the words Substitute txplosivi no 
glycerine with ito added in imitation of the word 
dynamite a new explosivi i« being manufactured in 
South Africa to meet thi gr iwing shortage of nitro- 
glycerine explosives A< cording to n consular report it 
has a guncotton base and is similar to tonite except that 
nitrati of soda is substituted for nitrate of barium It 
is found that by this substitution an explosive of ap- 
proximately the same strength as gelignite can he 
produced The new explosive is said to be so insensitive 
to shock that it may be sifely hammered with a steel 
tool If used in raining explosions would nut be caused 
by drilling into unfired holes It has already been 
thoroughly tested in a number of mines and found 
satisfactory 

Adenoid Club*— Under this name the state board 
of health of North ( arnhna m its Health Bulletin 
describes a new plan whirebj surgical treatment is 
provided at moderate oost t children sufformg with 
diseased tonsil* excessive a leu li growth ani kindred 
disorders In the medical inspe tion of schools many 
oases of this kind are oonut mtly foun I Simply to 
notify tho parents proves woof illy inalequate owing 
to the expense of an opcrati n the necessity in many 
oases of taking the child away fr >m h >m an 1 a g< nt ral 
spirit of inertia lhe new si he mi whiili has bun 
tried with much success in van us parts of thi state 
since 1914 involves engagins the service* of an expert 
operator who visits a pnrticuhr hcility on a day 
previously announced bringing complete equipment 
and a trained nursi and operate* >n ns many as 15 
children m the oourse of the day A temporary hispital 
is installed at a local hotel an 1 I >cnl phj sicinns are 
engaged to look after the pntunts until they conic 
round properly By this plm tin expense to the 
parents able to pay for the opera! nn is re lute 1 1 > $12 60 
per child and children of pot r p ironts pay nothing 

Fixing the Responsibility for Diphtheria Fatali- 
ties —The State I aborat in of Hygiene of North 
Carolina has recently undertaken the distribution of 
diphtheria antitoxin practically free of cost to the people 
of tho state The charge f i a package of antitoxin 
irrespentive of it« size whethi r it rontnins I 000 units 
or 10 000 is 26 cents which in nit rt ly to t over the value 
of the accompanying synngt ind wnppagp At the 
same time the state board of hi alth has adopted the 
policy of seeking to fix tin responsibility in cases f 
death from this prevcntahlt disease It is proposed 
at the outset to make a caref il investigation by pergona 
visit of a trained epidemologi.it in one hundred ca^fa* o 
death from diphtheria in various parts of the tffatc 
With very few exceptions children die from this disease 
because antitoxin is not promptly administered in proper 
amounts Less than two per cent dm if thus treated 
during the first two days Responsibility for the the 
fatal cases may lie either with (1) parents who delay 
summoning a physieain when suspicious symptoms 
present themselves, m with (2) physicians who fail to 
administer antitoxin promptly to patients and persons 
exposed to the disease and not shown by the Bhick 
test to be immune, or with {3) the local health offioer 
for fading to see that a supply of antitoxin is at all times 
avadable in hu vicinity The state board of health 
proposes to publish hereafter in its monthly Htalth 
BvlUUn details of fatal eaees and to point out so far 
a* possible, Just who was responsible in each case 


Industrial Efficiency 

A New Dutch Industry V fat tory lm» ritenlly 
bit n installt d in Holland ft r thi iimnufa turt of Hat king 
carpels Hid even Iiih fabrics from plant bln rs by means 
of a nt w proiess ( real quantities of vigt table (ibt r 
» now being ftceumuIaU d for tin ptirpow 

Hemp Braid Dye Hint f in tl inability of tin 
Japanese to dvt »ucniiHfill\ h< n \ l raid whith i« 
exported to the 1 mini Stall* and 1 ngliind for trimn ing 
on women s hutK has Nt d in tin u y of an eytn linger 
business bung done m thin artitl How yer a nport 
has been received from Japan t tlu effort that a Iu.j anest 
chemist has invented a process whereby thi dyeing may 
be done uniformly 

Steel Band as a Substitute for I eather Belt I ht 

scarcity of leather brought ah nit by lilt war lias nmdt 
it netessarv to find a s il stituti foi that material par- 
ticularly hi tht last of billing U thi lekern mine in 
the Herne mining diatrnt in Germany a steel baud is 
bung used ti replan a leather inum driving l»elt 62 felt 
in length and 7 nil hen m breadth Ibt width of thi 
bund is or lv t inches and the end* art joint d by means of 
small sirtws lb dming pullt y lias a diumtttr of 
Iff it lhi si t f tin hand was about $66 Ihmgh 
from sonti until* tvtrttl taunt thin bind gayt way near 
the joint thi mint iiilhoritiiH m vh w of tli< many 
advantage if tht stud band huvt detided to n pi it the 
experiment 

Numerous Jobs for Cripples A recent canvass 
undertaken by offimls of the lord Motor ( ompany 
plant at Detroit for the purpose of aHiortaining how 
much of tht work at that point could lie handled by 
cnpples revealed the following interesting information 
lobs that could be filled by logless men 670 by one 
legged men 2 617 by one-armed men 716 by totally 
blind men 10 1 he turn required for i ripples to become 

expert at (host j ibs is estimated for T 741 one day or 
less for I 461 out day to one week for 251 one to two 
weeks for 614 ont month to ont year for 43 one ti 
six years About 18 pi r « nt of all the employees at 
the Tord plant at the present time an «md to bp cripples 
or physically substand ird I iglity-livi per cent of them 
howover are rlasstd as fully efficient workers 

1 emon Drops for Our Army — When our draft 
armies first came into tr lining it was found that the 
lemon drop was a favonti (andy among the men It 
was found also that most of the tommirual leipon drops 
were made of glucose flavored not With the fruit bqt 
with an and imitation The military authorities ob- 
tained sumplis of ltmon drops from ) radically all the 
randy makers in tht imintry analysed these chose tht 
best ont obtained thi formula for its manufai ture and 
distributed orders for a supply of lemou drt>|is to lie 
made according to thi atitptid recipe Consequently 
the soldiers are now being supplied with a lemon drop 
that is made of pure granulated sugar nnd flavor! d 
with an emulsion from the nud of the lemon 1 hw 
confection has thi thirst-quenching quality of good 
lemonath And it is being used by the soldiers at the 
rate of 200 000 pounds a month 

Tbs Danger of Empty Gasoline Tanks —Seemingly 
empty gasoline tanks or urns are at all times tnort 
dangerous than those filled with gasoline Usually tin 
oan will not be entirely emptied and the remaining 
gasoline will vaporize the vapor will mix with the air 
in the can and tho mixture may easily be explosive 
When the can is being filliil this mixture is forced out by 
the gasoline and may i xj loth if ignited by a flami or 
spark near the opening Many engines are built with 
cavities or inclosed spicett in tin trank east base or 
some other part and these may bo full of gasoline 
vapors Whim inspecting or making rt pairs with an 
open light men havi bein sevtrtli burned when the 
light vapors iguitod 1 o guard against surh accidents 
all cavities should bo blown out with compreMaed air or 
steam If neither is available the cover should be 
removed, the vaj ors fanned out and a lighted lamp or 
candle, attached to a stick passed around inside the 
cavities to burn out any vapors that may remain m the 
cavities Unless an ample current of air at tonsidi rabli 
velocity 10 passing, gasoline should not be used to iloan 
an engine or other machinery Lven if there is sufficient 
air to sweep away the vapors as soon as thiy arc given 
off open lights should always he kept a safe distance 
and oti the intake side so that the vapor cannot bo 
carried to the light 
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Cibola Revealed 

Relics of Coronado’s Seven ^Ifies m a New York Museum 


S CILNCF and r mu 
( ltlca of ( lbi la a 


chair That was a I a (mil agi to bp 
knights wlio fared at roue 111 Amiri an due 
sinie gone to thur fnthirs us to the gri 
hi mar If his good suor I is rust tins ininy a 
Wc have aim wt I jrgi ttm ( il ola \ru ai 
f ir vtarg and half ( f w tr would havi dine 
lut of the hi ads of c v( n thi 71 al ts wh 1 rev 
and vet aftir all what a naim is ( ibolu \ 
tonjurt * Nov that the Covirnminf has 1 
of withholding from pi an tul uses the 
brnnrt and steel and glass from whieh 
showcases are madi the Musi 11 in of the 
Amiri an Indian in Now \ ork city will 
be able to lisplay the riihis of C iboln to 
thi piihln Siorces of heavy packing 
cases lath n with them are already waiting 
in the hiaonunt and perhaps soon we 
shall havi the 1 banco to act the relics of 
thut vemrahli t iwn stormed 111 1540 by 


Win re fore lit tin arihaelogist and the 
historian rijoui togitlur over this notable 
collection from which they may Warn so 
much and lot the layman also be glad 
that he may see for himself what Don 
I rancisco de Coronado and his followers 
got for all their privations and their pains 
The riches of Asteis and the Incas 
which mme #0 easily into the treusure 
chests of Spain filled the adventurers of 
the early sixteenth contury with the belief 
that all the Now World wbh running over 
with treasure more precious than the 
wealth of Ormuid and of Ind When it 
was proposod to explore the realm to the 
north of Mexico Cortes de Soto and others 
sued with the Spanish court for the privilege 
and they fought each other in the tribunals I 
as wi 11 I he more they quarrch d about ' 
the lands still unset n the morn were they Znni Ini 
convincod that gold and silver and precious 
stones could be had for the taking 

Under thi direction of Viceroy Mendosa you will 
recall the intrepid Coronado set forth from Compo 
Stella in kebruary 1540 to annex the Province of Cibola 
and the kingdom of Quivara Strange high sounding 
names wore these — givin to what is now the Southwest 


By John Wuflker Harrington 

to the Seven fearful that he would be murderid as had hi* negro 
if Quivara of guide viewed the first city of C ibola from a good safe 
n thi balers distanic 1 here is more than distance to lend enchant 
to be sun and the ment to thi walled and terraced towns of our Southwest 
an desert have long for the fnar must hare felt what hr said when he made 
he gri at ( oronado affidavit later that the first of thi citu * of C ibola which 
yi hi we tall Hawikuh was larger than thi City of Mexico 

nd 1 the last itsi If 1 he magic of the mesa and of the widi spaces of 
■n urihaiology the Southwest had him m thrall and small wonder was 
irl in the past it that he repeated as true many of the details of the 
with whuh to wealth of the people which had been told by the ibony 
no more need guide who had proceeded him Afterwards, whm the 


the lands still unam n the more were they Znnl Indian workmen employed in resurrecting the relies of their 1 

convincod that gold and silver and precious 

stones could be had for the taking fnar came upon calmer days, sad was under the ministra 

Undor thi direction of Viceroy Mendosa you will tions of the knight of the razor he undoubtedly told no 

recall the intrepid Coronado set forth from Compo more than was really so when he spoke of ( ibola as the 

Stella in February 1540 to annex the Province of Cihola city which was surrounded by walls with guarded gates, 

and the kingdom of Quivara Strange high sounding whore there were goldsmiths and silversmith* where 

names wore these— given to what is now the Southwest the women had golden beads and the men girdles of gold 

of these United States They were bawd on the language and where there were sheep from the fleece of which 


of the Indiana aud gradually so many were the tales 


1 had told the Spaniards c 


woven garments of pure white and where the 


s to people slaughtered birds and also had images o 


believe all that their avarue dictated concerning the The story of the march of C 
mysterious sctthmcnU beyond the border lrue, they interest nor does it dwindle 11 
had sent as a scout, the good Fnar Marcos de Nua, who, the discovery of the docum 


■h of Coronado loses none of its 
ndle in its importance through 
docunu nt among the Spanish 


Archives which shows that, five yarn earlier, Cabeea 
du Vaca had traveled the old Santa Fe trail ia the quest 
of the t. olden West Coronado will always be asae- 
1 luted as the real pioneer, with tbeae early chapters of 
the history of the Southwest for undoubtedly the 
effects of his expedition the most extensive ever made 
within the borders of the United Statue, have been far* 
reaching 

W ith MX) picked men the most of them mounted aud 
encased in armor and carrying their great lances in rest, 
aud attended by hundreds of burden bearers, the army 
proceeded It discarded or sent back many of its heavy 
trapping* and superfluous baggage, and it 
was reduced to the lightest possible march- 
ing order when, in the heat of August, it 
reached the first city of the quest Indeed, 
when the natives resisted the design of ths 
conquerors to take everything in sight, 
a sorry and feeble brigade it was which 
attacked them The invaders were nearly 
famished The cross-bowmen and this 
harquobusiers were so weak that they could 
hardly move, and the arms of many of 
them were out of commission The men 
of Hawikuh, fighting from the houae tope 
of thu wall town thrtw huge stones with 
such accuracy (hat they overwhelmed 
many of the exhausted Spaniards Coro- 
nado, a conspicuous target by reason of h» 
shining gilded armor waa twice knocked 
down and would have been killed had he not 
been dragged away by one of his aides 
The native* finally surrendered, however, 
and the adventurers occupied the town 
Once in the houses they found abundant 
food which satisfied them so well, that for 
days they were gladder to have had it 
than silver and gold The town was 
abandoned entirely by the Indians, who 
went to neighboring settlements and Wt 
the Spaniards In control 

Disappointed in not finding the wealth 
scooters on which he had set his heart, Coronado 
none the less continued his explorations, 
and he and divisions of his party penetrated aa far as 
the present neighborhood of Kansas This was rears 
before Plymouth Itock and Jamestown, and through tha 
friars, who afterwards established chains of missions, 
civilisation was established in what is now the neh and 
populous American West 

There is abundant confirmation of all that Coronado 
and his accompanying historians said about Hawikuh, 
which bo closely resembles the present pueblo of Zuni 
The treasure trove of science whith the museum has 
been able to unearth through the generosity of on/ of 
its trustees Mr Harmon W Hendricks, tells us truly 



• all prindtlrr-mindad folk, the Clboians '‘killed,” by breaking, the vm 
burled with the dead, so that these might accompany their ewaere 
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$& Out the cities of Cibola wer* or hoped to bo. Here 
oro poto and bowk which stiU contain the remains of 
corn ouch u that from which were nude the coke*, which 
the famished conquistadors* said were “the beet that 
ever they did eat " 

The excavations hare been for the most part along 
the slopes of refute where the dead were buried Some 
of the bodice had been cremated and placed in urns, 
alongside of which wen the charred grains and foods 
made ready for the spirits of the dead Here is a mighty 
hunter, a Nimrod of the Mesas, with whom were buned 
antlers of the dear that he had ahun, in the hope that u> 
the Happy Hunting Ground he might still have good 
sport 

The good friar wae not wont to complain grievously 
of his dark guide, Entevawoo, who exacted tribute of 
turquotsM, and won the hearts of many native women, 

And hen we have, driven tight to the skull of one of the , 

feminine enchantresses of old, a comb of wood, encrusted ,w ®**tolntag haman r ® malllB Mvered 

with the blue gem and bearing a band of jet The "*“» » broken bowl 

vanities which (Hied that once shapely head an no more, 

but hen in the rums of the venerable village, we have around the outer base of the tank and the steel 



plenty of proof that the women of the day wore many 
adornments and were proud of their gaudy garbs They 
wen found surrounded by their jewels, such as they had, 
and the vessels of graceful form which they had with 
them in life Many of the best examples of pottery 
wen shattered as they were thrown into the graves— 
purposely sacrificed or “killed ’ Then are some 
examples, almost prefect when exhumed, in which are 
holes in base and lid to show that they had been offer- 
ings to the manes of the dead 

Five hundred pottery vessels were dug up in the 
season just dosed by the excavators of Hawikuh, as 
compared with the 360 which were found then by a 

C ious expedition under the auspioes of the American 
mu of Ethnology and the Museum of the American 
Indian. Specimens of basketry, matting, (loth stones, 
cord, objeats of wood, stone and bone, thousands in all, 
contribute to our knowledge of the ancient city and ite 
ways 

It U believed that tome of the remains are those of 
Indians who proceeded the people who lived there when 
Coronado came in quest of plunder lhat is a matter 
over which the archaeologists may study for many a day 
to come by comparing and assembling the pottery frag- 
ments— a work now being conducted by h W Hodge, 
assisted by George II Pepper, who spent last summer 
anud the excavations of the nuned pueblo 
There will bo especial interest in interpreting the de- 
signs which appear on many of the objects Especially 
promising are three bowls with the macaw, the goldfinch 
and the paw of a bear, with a pendant feather attaohed 
by a string Another bowl boars the figure _______ 

of a dancer 

When the entire collection is prepared 
for exhibition in relation to the surround- 
ings of this present age, we shall find m ueh 
which will appeal to all of us m the time- 
worn remains of New Granada as Coro- 
nado was wont to call this first of the Seven 
Cities They of Cibola lived in cham- . 

bered and terraced dwellings lour and flvo 
stones high, strongly built of stone and (Myff 
adobe, the original apartment houses of Jj \s J L 
this country, the prototypes of those 4MV 
structures which we latter-day American* 
inhabit The Cibolans brought no bound- 1 - 
lees wealth to the Conqueror, and yet in 
what a mighty eity of riches and power 

have the bones of those who dwelt in that *— 

mysterious realm of old come to reett 

Wafer Tasks of Concrete Steves 

, T'HE accompanying illustrations show 
■ the construction of concrete stave 
tanka developed at Marfa, Texaa These 
tanks are used widely on the ranches of 
Ui«t vioinity Until a tittle mors than 
three ysats ago the concrete stave was not 
considered adaptable to the construction 
Of largo storage tanks, soasi of the lending 
sfio builders having toed it out thoroughly 
and abandoned the idea 
The drawing show* the details by means 
of which the oonoret* stave has beep nude 
« practicable device in this connection. 

The floor is Orim-woeead with expansion 
Mots, Which «s partly filled with tor 
or » 1 *5T be seen that the 

•toito for flto tank wafit am of flvo 
p s t t mi s %u> aad short top stove*, ton* . 
and sbdrt bottom staves, and the fuff 
or tog ate stove. With PW* eombhw 
mm 4 ttUM tor too# eta fa« cantos 


• with expansion joints provide the finishing touch 

Hie Current Supplement 


graves— » eating part in every branch of physics chemistry and 
re some many other departments of sc mice In a paper on 
■Inch are Molecular Orientations in Physic* and ( rystallography 



A small tank of concrete staves 




The detail* of eoastrurtlon of the lei 



I of 176.060 gallons capacity 


in the current issue of the Scientific 1 Americ an ‘mti 
ixement, No 2245 for January 1 1 some of I he pro! loom 
relating to the molerulo arc reviewed from a mw and 
interesting standpoint A second instalment of the 
articles on The Matoa Indians of Vrnesuila appears in 
this issue and it is copiouBlj illustrated with original 
photographs 1 he Pharmacology if A! ohol, wluch tre its 
of this imjiortant liquid in relation to its action as a drup 
Will be of interest in these tim k of dry movements 
Steel Jar Ricon glrurlum (alls attention to the enormous 
demands that will be made on the Hinted States feu this 
indispensable material of win h America is the largest 
producer in the world lhe note is accompanied by a 
number of instructive photognq iis ( unmis Projectiles 
dcsonlx's a number of shells and bombs invented in 
Germany and Austria that appear to be more ingenious 
than practical It is illustrated by a number of diagrams 
Airplane Accidents is a careful discussion of an important 
subject from a medical jxunt of new by a British sur- 
geon based on personal observ if ions Other articles of 
interest in this issue are The Principles of Diffusion and 
1 heir Analogues, Tie Rat Pest, Sewage Disposal by 
Dilution The Story of a Grass A New Photographic 
Mordant Dye Process and The 7 hcory of Fertilizers 

Making Old Iron Bridges Stronger 

AN ingenious method of strengthening old cast iron 
aV bridges has been devised by a British major the 
county surveyor of Shropshire The fundamental idea 
is to encase the original nich ribs in ferro-coucrctc, thus 
making good defects resulting from cracks and general 
deterioration and rendering the sliuctures capable of 
complying with mode m traffic require (Cents 

The first bridge treated in this manner was a cast iron 
structure built 95 ytars ago by Thomas Telford when 
county surveyor of bhropshire This bridge, situated 
on the mam road between Shrewsbury and Ludlow, had 
long been unfit for be avy traffic and in the course of a 
careful oxammation made last year it was found that two 
of the cast iron ribs had developed cracks of serious 
character at tho haunches On the recommendation of 
the major, the county authorities decided that the two 
defective ribs should be encased in ferro-eoncrete, and 
the work was successfully carried out on the Mouchel 
Hennebique HyBtcm No disturbance of the road surface 
or handrailing was involved, the forro-concrete work 
being executed from platforms suspended below the two 
outer cast iron ribs The appearance of this historic 
structure has undergone no ajiprtoiahle change, and the 
bridge is now very much stronger than at the time of its 
erection 

The county surveyor has arranged to strengthen 
in a s milar mount r a second east iron bridge, built 

by Telford exactly a hundred yean ago, 

i on the main road between Shrewsbury and 
Tib Wenlock 


British Steam-Power Economies 

F OUR HUNDRED expert* have been 
appointed by the coal controller of 
Great Britain to consult with and advise 
steam power users how to eliminate waste 
As the result of an inquiry by the Coal 
Control Technical Department it is dear 
that tremendous wastage of coal is going 
on which oould bo prevented It will 
however, take several years to recover the 
whole of this lose, even if a supreme effort 
is made by all the industrial firms, as it 
was impossible to install more efficient plant 
while tho war was on Another cause of 
wastage of coal is the employment of 
unskilled stokers, and, unfortunately, there 
are today perhaps more men of this 
description than at any other tune, as so 
many skilled stokers have joined the 
army 

There are 45,000 users of steam plant 
m Great Britain Up to the present 
reports on 304 firms have been carefully 
scrutinised, and it is estimated that a 
saving of approximately 100,000 tone 
will result Tins saving can be effected 
without any serious alteration to plant 
in the following directions 
1 Obtaining greater efficiency in the com- 
bustion of fud 2 Educating of stokers 
8 Utillnng the heat in the gases to better 
advantage 4 Using exhaust steam for 
heating feed water 6 Adjusting engines 
more efficiently to use the steam generated 
0 Using the hot water from the condenser 
discharge for boiler-feed purpoeee instead 
of cold water 7 Effecting lagging of 
•team pipes 8 Disconnecting steam pipes 
not in use, etc. 
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Wartime Agriculture in Great Britain 

The Ad minis trative Machinery and the Means Adopted to Secure Land for Tilling 
By Major H. Baanermao-Philhpa 


T ut question of I hr f ><< 1 supply of the United King 
rjom in mow of (h< pwil iiil> of war with u nntion 
posso* mg ure it naval rf«,i>ili< » had of course botn lon- 
hi I rid hr [on the war and tin ulvimbilifi of national 
griunnes disc usNi 1 lot n thing was done about the 
ltd r and no imunurcs wirt taken in jaari time to 
(moorage ngluullun It was rrnliati that supplies 
I mint anil wheat from abroad would havi to lie de- 
p mh d on for n very lurgt proportion of the food of 
tin propJo and (hough (hi aviragi margin of reserves 
within the country was only sufhuent for fiom six 
wuks to thrci months tonsumplion there was justified 
i mh linen in tho abild> of tin Navy to protect the sea- 
borne tralhc of thi British I mpire But when Turkey 
entered the war and Russian wheat could no longer be 
reckoned on when harvests all over the world gave a 
rulumd yield when tonnage was increasingly required 
for other things besidis food when the submarine 
menace became serious it was realised by the Govern- 
ment that the supply of men t and wheat from neutral 
countries would have to be more and more supplemented 
by home grown supplies 

Putting tha Farmer on • Firmer Footing 
The poor harvest of 1916, with the low condition to 
which stocks of cereals had fallen made it evident that 
the problem of the food supply of the United Kingdom 
would become am it m 1917 Other factors also seriously 
alTerted tho situation In 1915, paitly in response to 
direct appeal, there had been an increase of 430,000 
acres in the area of wheat and 280,000 acres in oats, 
though this was to a large extent offset by a decrease of 
360,000 acres in barley and 75 000 acres in other oereal 
crops, there hod also been a slight increase in the area 
of potatoes In 1910, on the other hand the area of 
wheat had fallen bark by about 280,000 acres, while the 
yield of the crop had been considerably below the average, 
and, owing to the increasing shortage of laboi, tho out- 
look for 1917 was serious It was estimated at the close 
of 1916 that the area sown with winter wheat was Ifi 
per cent leas than in the preceding > ear Further the 
potato crop for 1916 had proved to bo one of the worst 
on record, and the shortage in this very important 
article of food was already making itself felt The 
Cabinet, therefore, decided immediately that vigorous 
action must be taken to serun , if possible, an increased 
area under cereals and potatoes in 1917, and to provide 
for a program iu {,918 whuh would make the nation to a 
greater degree self-supporting in respect of oereal food- 
stuffs, of whioh normally 60 per cent is imported 

In dealing with the situation, the first essential was 
to strengthen and confirm the confidence of the farmer 
The experience of the agricultural depression in the 
eighties and luoetns, which had led to the heavy decline 
in the tillage area, made farmers hesitate to undertake 
tho breaking up of land There was on the one hand 
the growtug siaruity of labor and the rise in costs of 
production, and on the other hand there was the natural 
fear that sooner or later oereal prices might come 
tumbling It was therefore necessary, if a considerable 
tillage area was to be secured in 1917 and in the subse- 
quent years, to give the farmers artificial security 
With this object in view the Cabinet, in December, 1916, 
decided that pnoes for wheat, oats and potatoes in 1917 
should be guaranteed to the farmer, the same guarantees 
applying to all parts of the United Kmgdom This 
program was subsequently more fully developed in the 
Corn Production Bill with a view to laying down a policy 
which would make the ( ountry more secure, not only 
in 1918, but in the succeeding years As in the esse of 
munitions, so in the ease of food it was felt necessary to 
ensure against the risks of a prolonged war Ihis aot, 
by securing to the farmer minimum prices for wheat and 
oats for a period of hve years, by providing a minimum 
wage for the agricultural laborer, and by securing powers 
of entry upon land and requirement of better cultiva- 
tion where this was found to be desirable in the national 
interest, laid the foundations of the new policy and 
program. 

The Machinery of Agricultural Cxpaasiec 

The principles of this policy having boon announced, 
the Board of Agriculture for England and Walee, the 
Board of Agriculture for Scotland and the Irish Depart- 
ment of Agriculture and Technical Instruction Set to 
work to reorganise and extend the machinery for assist- 
ing farmers in the task of carrying out the program of 
increased tillage It was necessary to develop both local 
and central machinery, but with tbs extended program 


it became' more important than tver to provide for 
greater decentralisation 

Accordingly one of the first step* taken was to set up 
in every eonnty in Great Britain small War Agricultural 
Executive Committees of not more than seven members 
appointed by tho War Agricultural Committee of the 
County, together with such additional members as the 
Board of Agriculture might appoint iu Ireland the exist- 
ing statutory County Council ( ommittces on Agricul- 
ture were available for the campaign With certain 
reservations the exercise of the special war powers en- 
trusted to the Board of Agriculture was conferred on these 
Executive Committees m their r< sportive areas These 
Committees have appointed spinal Sub-Committees 
to deal with ci rtain branches of their work such ns labor, 
machinery, supplies and finance In addition, in each 
district of the county, a District ( ommittee has been 
established to act as an advieon bod} to the Executive 
Committee and in many counties parish representatives 
have been appointed to keep the hxerutive Committees 
in touch with each parish in the rountv The Centra) 
Department has appointed District C ommiesioners w 
charge of two or more oountias who ure ex offi.no members 
of the Executive Committees, and who act as finks 
between the Central Department and the Committee 
Each Executive Committee has its own proper staff 
and in many counties considerable assistant e has been 
received from tho County Councils who have placed 
their officers at the disposal of the Exer ulw (committees, 
while, throughout the country valuable help has also 
been reoeived from the staff of the Land Valuation 
Department Bnd the Inland Revenue The County 
Agricultural Executive Committees report to the C entnd 
Department on the state and progress of cultivation 
in their counties and frame estimates as to the poeeible 
areas of increased cultivation They are also charged 
with the work of preparing estimates of requirements of 
labor, machinery, fertilisers, seeds etc and the successful 
carrying out of the extended program is in great measure 
due to the voluntary and hearty io6peration given bv 
members of these committees 

At the same time steps were taken to increase the 
machinery of the Central Departments in order to deal 
with the new situation The President of the Board of 
Agriculture for England and Wales appointed an Ad- 
visory Committee on Food Production and a spitial 
food Production Department was < atablmhed in fanuary, 
1917, in Scotland and also in Inland special Advisory 
Committees to the Central Departments were appointed 
Getting the Land 

The first problem was to form an estimate as to the 
additional area which could be brought under tillage m 
the spring of 1917 A rapid sumy wus made m Feb- 
ruary and March for this purpom and on the basis of 
the reports rendered it was estimated that in England 
and Wales an additional area of 300 000 acres, and m 
Scotland of 50,000 acres, might bt sorim.d Under the 
Defence of the Realm Regulations the Boards of Agri- 
culture for England and Wales and for Scotland had been 
given powers to enforce cultivation where they con- 
sidered that the land was not being properly tilled, and 
those powers, with oertain exceptions, have been dele- 
gated to the County Agricultural Executive Com- 
mittees Acting under these orders, the Committees 
can serve notices on occupiers r< quinng them to cultivate 
their land in such a manner os the Committees think 
necessary or, where no improvement takes place as a 
result of warning, the Committee may take possession 
of the whole or a part of the farm and either cultivate it 
or let it to new tenants. 

The Committees report their proceedings each week to 
the Department, and the picture they give of the agri- 
cultural conditions of their counties shows that large 
parts of rural England bad sunk into a veritable slough 
of despond Case after case was reported of considerable 
areas of land which, having at one time produced good 
crops, were either entirely given up to sport, allowed to 
become derelict or fanned in the most carelws and neg- 
ligent manner Many of the wont oases are those of 
occupying owner* who do not depend on the production 
of the land for their livelihood, and for whom there is no 
excuse on the ground at lack of the necessary capital 
In other eases, however, farmers had been allowed 
to obtain possession of far more land than they were able 
to cultivate adequately with the capital at their 
and in some parts of the country there are large anus 
which formerly supported a considerable population, 
where the bouses and buildings had been allowed to fall 


into ruin end the land had been used me refer as a* 
tensive sheep or cattle ranges Wherever pew ibis sunk 
places are being dealt with by the Commit****, butnmtqr 
of them will require new building* and ether works hi* a 
scale impracticable during the war 
All powers resident in the Committee* have bee* «*- 
©rowed, but in the main the increase in tillage m England 
and Wales and in Scotland has beep obtained by volun- 
tary appeal to farmers In the ease of (he 191* program, 
however, which provides for an increase in the arable 
area over 1916 of 9,700,000 acres in England and Wales 
and 350,000 acres in Scotland the Board* of Agriculture 
have allocated a quota of tins amount to each County 
Agricultural Executive Committee, which is empowered 
to serve notices upon farmers in its area calling upon 
them to provide a oertain amount <4 additional tillage 
The Committees have been engaged in carrying Out a 
detailed survey, in order to apportion their quota 
among different farms, to schedule grass land whioh 
ought with advantage be plowed up, to secure an in- 
creased area of cereals, roots and potatoes on the existing 
arable land, and to ascertain any land whuff) It not 
being cultivated by the present occupiers. 

In Ireland a different procedure wee adopted. The 
Department of Agriculture and Technical Instruct ton. 
by an Order in Council of January, 1917, required all 
agricultural holders of over 10 acres to increase their 
arable area m 1917 by 10 per cent, except where tile 
arable area on any farm already amounted to 60 per 
cent of the total area suitable for arable cultivation 
With regard to 1918 it is proposed that the addition*! 
are* to be tilled shall be an increase of 15 per cent on 
the 1916 area, with a further five per sent in ure a s* he 
the case of farms having 900 acres or mere of arable land. 

New Agriculture ms OM lands 


Stops were also taken to survey areas of land when 
production could be improved by drainage. In almost 
every oounty there are thousands of acres whioh might 
be used for agricultural production if properly drained, 
and m England and Wale* nearly 100,000 acres have bean 
inspected and reported on, and several schemes have been 
put m operation which would secure an immediate im- 
provement in the land for tillage purposes In Scotland 
also a survey wau made of deer forests with a view to re* 
stocking tracts of land with sheep 
A great live-stock industry has been built up on the 
wonderful permanent grass lands of Englsnd, but ths 
enforced extension of the corn-growing area by the usual 
method of plowing up the land has already encroached 
on the turf, and threatens still further inroad* U is 


now believed to be possible to use the grass lands fat 
grrrwing oats and wheat and still keep them for grating 
and for rawing hay A method with this object has 
been devised by an English farmer and treed by him with 
success on a small scale during the Mat year It was 
described in the Sctwmvic American for June 29th If 
the plan w adopted on a large eoale this year, a* is now 
proposed, it wifi mean more grasing this year, more beef 
next winter, and more oat*, wheat, hay, and grating in 
1919 If the new method is as successful over a bug* 
acreage as it has proved to be m the experimental stage 
it may ngbtly be termed a great discovery in agriculture, 
peculiarly valuable to England, where the gain in g reM 
crop through plowing up the turf hardly compensate* lor 
ths loss of grass, even in there timre of gram deflciwoy 
Apart from increasing production on agrieuitunl 
land, important developments have taken plane hi Mfr 
vidmg land for allotments Under ths Defence of ft) 
Realm Regulations power* have best) Ttrfnretcd t* Town 
and Urban District Conned. *££<?& B 

seanon of any unoccupied land sod, with the rtififmi 
erf the Agrieultursl Executive Committ*re,qf any wecngM 
land for the purpose of letting it M 
retident* in urban areas, who e*« cultivate ft in tiwfr 
spare tima. Complete statistics of allotments an got 
^ England and WtiretioL, dp> 
«* ***** tn * *.<» whan districts 

•how that 185,147 pMs harehesd «ovkl*dj in Scotia * d 
there are returns of oteee on 90,900, and fa faftkaft ef 
19,000 allotment*. But three statistic doarth^Ue 
the rorftl dietnct* and by no meutiftefeuk tH M04* 
meat* m urban district*. A eomytst* mfkUr i* film 
taken ip head. Hie tenure d ph** b£b£2 mmSS 
until the 1st of January, 1919, and ths imfOmSm^SZ 
played in the movement, **4 Us* « far g&ifejriag 

met tire a 
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Old Names for a New Navy 

The Heroic AMOCUttiom That Attach to the Names of the Famous Fighters of the Past 


C8CRKTARY DANIELS ftos issued no order m 
& ttnupietely popdsr m hk ruling that our five new 
bctNaHtratort shall be designated the ‘Constitution, 
“Cwwte tta tiim," “Saratoga, ' “ Lexington, end 

"Bang* " Vie CMd of the Navy Department bas 
brought bank bo our first fighting toe tradition* a* 
splendid m they are old 

When milady Juliet figured it out that there «m, after 
•it towng in a name, «h# wo* taking oount of no more 
than a family feud which promised to make the course of 
true love just a little rougher than usual She over- 
looked the detail of naming shipe There lies ail the 
difference between {aspiration and nausea Hunk of 
putting to sea aboard the ‘Apronstring! The pay- 
otology of a single word would demoralise the best 
crew that ever signed up to sail on the “ Mauve 
would be a colorless transaction But to face the foes 
df one's country from the- deck ot a “Constitution ’ or a 
“Niagara ’ is to set yet keener edge to the characteristic 
American fighting qualities. Whet fine patriotism would 
be bred from mere sendee on a craft called 1 Constella- 
tion," with all her daring memories of achievement! 

The engtoai vessel of that name, now at Newport as a 
training ship, will hereafter be the “Old Constellation,'' 
even as it will hereafter be the “Old Constitution, which 
visitors at Bostons Navy Yard will visit and honor 
There is no “Lexington" at present on the list though 
tbs mighty cruiser now planned will be the fourth to 
bear the name The “Saratoga, existing till 1911 as 
the cruiser “New York,'' when she took part m the 
battle Off Santiago do Cuba, will now be reebristoned 
ones man and become the 1 Rochester 

In the name of a nation a naval toe one may read the 
nation's spirit National feelings and ideals are there 
’ tty set forth Out own method, for instance, 
a at first tight tasking in originality sad rather 
ally methodical, keeps well to the fore the basic 
_ it of our Federal structure If the bottle-cruisers 
am hereafter to be named to commemorate the mighty 


historic past of which we are justly proud the dread 
noughts will continue to bear the names of our states 
and each sovereign commonwialth undoubtedly has as 
sound a right to a battleship all its own as (o ita on n star 
in the blue field of the flag Our , ruisers are christened 
in honor of our peatest cilut, our gunboats for those 
of lesser else, albeit often of histone eloquence (os 
“Yorktown and Chattanooga ) while it is reserved 
for the destroyers to recall distinguished nan is of naval 
commanders past and gone tl < ugh not forgotten 

During the war we havi had illustrated thne interrat- 
ing wstinoe* of this last im t turned method in the 
christening of the Radf id Montgoun ry and 

Kilty Few non-naval u n of t >doy recall this trio 
of Rear Admirals, unless it l c thur fellow townsmen of 
Fin castle Virginia AUentowi New Jersey and Hagers- 
town, Maryland yet they wtr gallant commanders all 
Radford was in charge of a r itting out expedition during 
the Mexican War was captain of the Cunterland 
when she was sunk by the C oi federate rum Mernmac 
and directed the New Ironai I s dur ng the attacks on 
Fort Fisher in the Christmas week of 64 and fortnight 
following Montgomerys 54 years under the starred 
jack (he was appointed midshipman in 1812) brought 
him service on Ferry s Niagun under Decatur against 
the Tripoli pirates, and throughout the struggle between 
North and South Kilty wan both active and successful 
in the water fighting of that same (ml War first under 
Foote in the Western Flotilla and afterwards on the 
White River 

In this same destroyer connection it is distinctly worth 
the record that, for the first time in our history one of this 
class of vessels has been named ft r an enlisted man— and 
in thus honoring Chief Gunners Mate Ingram of the 
U 8 8 4 Coesin Mr Damt Is has at once done a grace 
ful thing and commemorated an heroic action When 
the Cswin wo* torpedoed she like other destroyers 
had depth bombs stowed on dick aft These were 
charged with a considerable weight of high explosive 


and as the case of the Manly h is since shown their 
detonation would do a deal of dn nagr ingrain saw 
(ho silvery wakt of the Hun t( rpidt as it sjad toward 
the Caesiu and saw also that f wt uid strike htr aft 
Though he must have known th it the chances against 
him were tremendous he took no thought of 1 uuself 
but ran aft and succeeded in get t n g the dept I il arges 
overboard just before the torpido struck ki 1 ng him 
before he could get forw ird Rut dui to his stlf 
sacrifice the ( assm was savid fren \u rrc dan age 
and he was the oily vi tun of the tcu| (do Courage 
is a commot plate in (he lighting scrvitts l ut cut h a deed 
os Ingrams maintains the last traditions of the Navy 
Thu great sea fighters ti Europe inch ate dearly the 
characteristics and history of the several lands to 
which they belong England has recorded in steel 
the magic names King Alfred and Qut < n I lual eth 
Marlboro and Lord Nelson (trnwulhs and 
Drake 1 he Agmcourt bos already entered the 
battle line gliwing with the traditions of that signal 
victory of the fifth Henry Around the lemeraire 
brightly shine recollections of Trafalgar while the 
‘ Ramillea Iron Duke and Black Prince all speak 
with prophetic comfort to a militant today through 
English triumphs < f long ago 

The academic shades of Oxford and Cambridge are 
recalled too by John Bull s classic craft the Ajax 
Neptune lupitcr Mars Theseus Minerva 
Diana Juno Adnadne and pretty much all the 
rest of Parnassus When the guns of the Agamem 
non spoke deeply off the Dardanelles they not only 
rerallod the siege of Troy distant 3 000 years if only a few 
score miles but, also seemed to erho the thunders of its 
forefather b cannon at Copenhagen 8o again if the 
Belleroph on awakens memories of winged Pegasus, 
much more does it recall the day when the great-great- 
grandpapa of tlus modern marine Cerberus received, in 
durance vile that mighty and superlatively dangerous 
(Continued on pugr iO) 
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The Shipping Problem 
To ths Editor of the Bounmno America* 

I agree with your editorial this week on navv ex- 
pansion, but did it oocur to yen whet folly H is also to 
squander money in merohent ship expansion on the pro- 
posed plan Of Mr Behwab, at present excessive costs 
The budding of ships during the war at exorbitant 
soste, and perhaps even of ships that can be useful im- 
mediately, can be excused but would any sensible man 
eotudddr it expedient to continue building ships, at such 
eeet that these ships will be handicapped all their life 
The ship plan proposes to build ships at four times 
normal sent They have wseted millions in building 
obsolete wooden 8,000-ton, 10-knot boats ooeting 
•MO, 000 each, Which eon not earn their expenses in 
tW up-to-date modern vessels of 0,000 
to *6,00© tons of atari Before ths war, s 3,000-teo steel 
to* east 8105,000 to W80,0t» Two years from now, 
1 t to Otto t» bufid with toOo.ooo a 

i boat The plan will land the United 

Jk a fleet of WtfHMfced veeeels toot eon not 
Dur officials secna to think ships am ths 
_ Mflnmda Urn difference is, that tin chip 

offering the lowest freight rate gets tbs buainem, butt 
railroad is a monopoly If 1 originate 100,000 tons of 
oMge on « railroad, I aunt eMpwvw that road, hut if 
I tow* toot much cargo alamort, toe cable brinp every 

toj, M pmraio oenisn, 





**» to* tit*. 
-**£*&§ 


must decline and will to 20 per cent of present rates 
High freight* prevent busmens growth and expansion 
A company of which I am a Director hod two 3 (XXV ton 
Scotch budt steel steamer* which cost tin $ ISO 000 each 
We sold thorn for over 8.500 000 each No private owner 
con afford to face United Slates competition unless war 
profits have paid for his ships Mr Schwab s interests 
ore steel, he builds ships at United States cost You 
and I pay the bill Steel gets the business and profits 
now, the running of the ships at a loss later is another 
question H 1 Underhill 

“A Broken Idol” 

To th* Editor of the Scientific American 

I have just read and reread v >ur editorial m the issue 
of November 28d under the alove title trying hard to 
get at the root of what you ini an Them is no single 
statement in what you say that 1 would oppose but there 
are underlying implications that will be used to thwart 
the groat cause of the League of Nations whether you 
intended it or not 

No man can be a good cilisen of the world who does 
not thrill with pnde for his own country But no man 
is an tuufUfftnl patriot no matter how great the sat/ifioe 
hie devotion has led him to make for bis country who 
does not work for tha establishment of on international 
system of justice that will be less haphosard than the 
bassvolent anarchy (from our standpoint and that of our 
AlUes), that has been proven so insufficient 
The creation of the League of Nations 1* the supr me 
task of our generation \Ve can not solve in advuce 
all toe peat problems of the future but the organisation 
of the machinery of international control is our sacred 
duty, the neglect of which would make a s slacken to 

P °Thotoa* is rip*, and every publication, scientific and 
otherwise, should rejoice to use it* space to arouse men 
to this great moral and spiritual mobilisation 

L 0 McArsa 

lstnay, Mont. 

The Ofl*Cooted tomtoc Button 

To toe Editor of tb* Bowirrmo American 

1 teMl rmfab ^ *■— ■***—*■ to fnrnTitoi rav tunMiution 

eppeared in toe Novem be r Ifito Sotnmnc Awnaca* 
four aetooeit* bn stat e m e nt of the tuts in this ease 
is to* ns** W ele om e of anything that I have read for 


quite a time Incidentally may I add that for several 
years past 1 have been giving quite a bit of time to the 
study of such n development and including no small 
amount of simple physic al experiments Might mention 
that m this same issue of the He ikntific American I woe 
favored with a brief mention of a patent on temperature 
control means 

As unnatural ae it may sound to you it has been my 
exporicnoe to loam that even many well known auto- 
motive engineers although devoting valuable talent to 
the perfection of tho industry are apparently uninformed 
or not open to conviction oh to the undeniable possibility 
of the great increase in fuel efficiency that is inevitable 
with the adoption of internal combustion engines de- 
signed to operate at hjgher temperatures In fact 
statements that 1 have received in reply to my inquiry 
os to their attitude along this line an so elementary and 
unappreciative os to become absolutely disgusting It 
is my fervent prayer {hat more engineers of your kind 
shall eventually see fit to impress this fact upon the minds 
of the masters of the engine world I am sure that the 
result would bo that the near future will see an evolution 
that will surpass any of the truly marvelous innovations 
that have done so much in the past 
I (rust that this simple note of appreciation will 
at least tend to soothe any effect of averse criticism that 
your article may have brought upon your head 

Anderson, Ind Harris 8 Cot 

The Electron Formula 

To the Fditor of the Scientifk American 
With reference to the ilcetron theory of the physical 
and mechanical universe 1 would like to recall to the 
readers of the 8< ientific Amkkkan the fact that the 
Alfred Nobel 840 000 physics prise awaits the disooverer 
of the electron formula 

In 1906 Sir i I 1 hoiuson of Cambridge University 
England was awarded the Alfred Nobel $40 000 physics 
prise for advancing the electron theory and it has been 
suggested that a scientific society be organised to devote 
its entire time researching for the electron formula 
The writer would be pleased to hear from those who 
believe m the electron theory when we may eventually 
reveal the great law of the universe through the columns 
of the SatNnnc American 

Era M V Leewah 

New York, N Y 
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The flic flsh of Eastern Astatic waters His bottom spikes enable him fairly The tetraodon of East India Bristling with short strong splaea sad or mod 

to sit down on his victim as he stings with strong teeth, natives call him “deadly death” 


Weeding Out the Poisonous Fishes 

How Scientists Are Tying a Figurative Bell on the Dangerous Denizens of the Deep 


M R L W CUDC.rR Pr fissor of Biology of 1 
North Carolina Mate N irmnl bchool m behalf 
the ( arnigio institution Washington has been engaj 
at tho American Museum of Natural History N 
\ ork studying poisonous fishes In Washington 
•action of the Bureau of Iisherus under Ur Hugh ! 
Smith Dnuior is busy on similar lines In C ahforn 
Dr David Htarr Joidnn Pnsidint of ‘itanford Ui 


r of Biology of the also most deeply concern tho laboratories It seems 

bohool in behalf of vital that all such forms should bo tagged and placed 

n has been engaged upon tho card index for universal destruction as a com- 
ural History New mercinl necessity It is feared that such forms both will 

In Washington a be eaten if left in tbs waters and will continue to destroy 
under Dr Hugh M edible marine products in enormous quantities Dr 
ines In ( ahfurnia, John H Nichols has recently cautioned the pubho 
I of ‘Stanford Uni against the well-known blowfish He warns that it is 


versitv is stre nuously u< w irk testing all hiuds of fishes poisonous to humans Strange as it mny seem, the 
available lhert is a universal and fevtrish effort blowfish which was formerly rcgaidcd as a pest by 


a different institutions to test up all prodtu 


anglers has for several years become popular for the 


of the salt and frish watus of the world to get at frying pan Upon its back are two strips of * tender* 

everytlung edihk and throw into the dixard everything . .. 

unfit for human food As to the litter every effort ts i / i 

being made to find somi kind of utility for discarded { .<■* 

species citlur for leather fertilut r commircial or [ J// 

medmnal oils etc j jBB MBSVyy 

Foisoni us hshes for convenience may be divided L w MMmmMMf wf / 

into those forms wlm h art unsafe to eat and the types if- mmWmrnMmlfM// / 

which by their huts art destructive to edihk or useful “ ||jStea 

fishes and dangerous to man lherean ilso side hues 
conditions ari unsnh lor nice the 

bluchali the most po]iulur marine food in summtr will 

it happens to feed upon decayed niosahunker used as '%fh, 

chum by eommt rcul fishermt n or anglers only 

make those who the fan 

parts of the human body to break out in a conspicuous 
rash Ihe tarnivorous hluefish in the ocean which 
feeds ravenously on schools of mntwhunkers which it 

follows is ptrftttly pdihk whin taken by net fishermen , - f 

When however tho mosshunkers enter Ihe bays to breed ’ ^y 1 v 

they stick to shallow water where they are safe from fclL < ’ 4 

pursuit It is thm that the bait boats offer iced Pteroiae vohtans, a large and much reared stinging 
mosshunkers (or menhaden or oilfish as they are called) flahof^amoa 

for th< use of r mi mercinl lishermen and thousands of 

pleasure anglers The iced mossbunker soon decays loin ” Not only have angers of late been greedily 

in the heat and the blu» fish that fill up with him become stripping these off, but the numerous fishermen s small 

permeated with alkaloids which they convey to tho hotels along the coast have been serving the tenderloins 

stomachs of human It dqionds upon the human as a delicacy Yet this fish is poisonous and should not 


stomachs of human It dqiondH upon the human as a delicacy Yet this fish is poisonous and should not 

stomach involved whether there is immunity or not be eaten except by people whose stomachs are as ira- 

from fish alkaloids and ptomaines inune as a goat s or ostrich s Dr Gudger also warns 

Still anotlnr soum of danger to humans is the fish against eating the barracuda as a fish causing ptomaines 

that hau died which arc sold in the markets or caught in humans from toxic bacteria 

with a hook In F uro|>o net fishermen or anglers who Some of the most poisonous fish of the world are found 
allow fish to die in the uir aic prose ruled and punished in the waters of Samoa, Hawaii and the Last Indies 

hmil All fish i aught in 1 uropean generally although for that matter, equatorial waters 

withered alive Fvi n thi hook angler everywhere have their peculiar forms Of these the 


waters must be butchered alive Fvi n thi 
catching fish for lus own home consump 
tiou, must kill ( ai h fish with a knifi im 
mediately upon taking it from the water 
Government inspectors go out with fishing 
fleets They requm that fish must bo 
butchered alive the same as steers and 
the carcasses thrown into nxd holds 
Only leed or frost n fish can be sold in the 
markets or peddled In America few 
such precautions are taken and hence 
the vast amounts of decayed and unfit 
fish consumed, hearing toxic alkaloids to 
the human stomach Hi aoo also the vast 
amounts of fish condemned by boards 
of health os unfit for c msumption When 
an angler, for instance kills his fish with 
a knife as fast as caught he can put them 
in bta bog or box with p rfect safety A 
butchered fish, if loft in mr or sun will be 
protected for hours by its own skin and be 
perfectly safe eating for sonu time 
Tho other form, the fish that exude 
poison or posionous bacteria fatal or 
detrimental to humans and edible fish, 



Poison-bearing spikes of the giant raffish, which laflkt a dingeroas w 


family Tetraodon tidae is most conspicuous It is 
difficult to understand wby these fellows, heavily armored 
as they are with stout spines, stout jaws and teeth, 
should also need to exude posion for their protection 
from enoraies Jordan and Bearle describe the several 
species The group are more abundant in the East 
Indies than the South Seas They are regarded at 
poisonous, although none of the species has the bad 
repute possessed at Hawaii bv 7 ttroodon kitpuiu* The 
natives call them sui, meaning puffers, or blowfish 
Hupidut is very abundant in the lagoons and mullet 
ponds It is regarded as excessively poisonous, mulct- 
mukt or deadly death, being its local name Nigro- 
punctatus is very common about Apia and Pago Pago, 
and is likewise regarded as poisonous In some in- 
stances the body is covered with bristles so long os to give 
the appoorame of coarse fur The highly colored 
family Luhanw mostly with red shades, has poisonous 
species of whn h monostigma is a conspicuous example 
It is common at Apia with a coppery red coloration, and 
has no teeth on its tongue Another large, brick-red 
species of the family, bohar with large oawne teeth, la 
poisonous It ranges widely m the East Indies 
' PUsroue volitan* is n large, stinging fish of Samoa, 
Tahiti New Guinea, New Britain and tho East Indie* 
It is blockish red in color The natives call it SatttauUU. 
because of its fluttering butterfly flight in water ’ It 
will be noted that this fish somewhat resembles the 
Atlantic sea robm in appearance There are however, 
tentacles on the hi ad and it is armed with kntfe-lik* 
spines and is rapable of stinging in all directions what- 
ever it comes in contact with The stings of some fish 
are as deadly ss their bites This fish also has bands of 
minute teeth to sting with 

Of the deadly sting rays of the Eastern Indian waters, 
Jordan and Seals name a new one, Himantura fax The 
Tahitins call it /or, the New Zelanders what and the 
higians ooi Sting rays ore everywhere deadly, on our 
own coasts as well as elsewhere in the expanse of salt 
water Many prominent fishermen have been killed by 
their stmgi They are difficult for laymen to distinguish 
from ordinal y skates, which fact should make all persons 
cautious m handling these triangular flatfish The 
rays have long whip-lash tails In the sting ray, there 
are on the toil below the body, two protruding spine*, 
or stingers, which the animal is very deft in thrusting 
Into hts annoyer* by squirms, whether in water, in beat 

or on shore The sting may or may hot be 

deadly, according to quick treatment «f 
the wound and the condition of health re 
the victim The a ting fluid, or Adi 
invested with toxic boo tens, qtrloldy 
circulates with the blood, permeating the 
whole system Many people have Ipopn 
killed by the sting, and the life of Cap*. 
John Smith is alleged to have been saved 
by Princess Pocahontas only after eight 
months of careful treatment and nutem* 
following a thrust by a sting ray 
Two terrors of the Eastern seas comprise 
fishes with poisonous spines They dart 
out from tinder rocks and from the depths 
of pools and thrust their virus into dis- 
turbers of their pesos, whether natives er 
den&ena of wut« They have a 
rohfp of habitat. They rejoioe fa fire 
names Of Srbortoptit Mtmtmit road mk**, 
ftttdi flflWiifrimitoi Tail#' am 

no teonoSSTi t£h£d, oOeWEd 

forward and the other backward , strides 
wound on the cheeks and nostrils and II spines 
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aton'd w about t b* ftn» sad body Om 
speci« has a dwuBy spine at the baas 
of the Ottder part of too body, »o that q 
be eah fairly at down on a victim and 
■tug Turn. Two other spinous specie* 
are even more interesting Jhmjm 
»» 7>ae, a flle-flah, hae a aheaf of long 
neecUeJike spews, about ten in number 
and Pearly m long a* Ite head, on each 
aide near the tail Theae apinea are 
thrust Into enettiM approaching it behind 
forward, it is protected by the (harp 
teeth in Ite long snout, a heavy ipinc 
on top of the head and a abort, etout 
spine on tbo center of the belly Even 
more dangerous is the trunk-shaped file* 
fish Mtnacanihm The triangular spine 
on the back of ite head fat armed with / 
•pikes Below is a heavy, movable spine m 

with an armature or battery of heavy lm 

spikes The snout is equipped with fl 

knife-like teeth Tbs dprsid spined fish H 
of uncomely form most dreaded by the fl 
native# is sailed rtafu by thorn Its jHP 

name is Stance a and it abounds m the 
tide pools and about the coral reefs V? 

The deadly poisonous spines being on the ft 
back fin, make it exoeedingly dangerous y 

to handle 

From the other side of the world, 

Africa, comes Prvtoptenu to the American 
Museum Herbert Lang, the African 
explorer says of it ‘‘At Nouvelle Anvers |____ 
the natives are very much afraid of being 
bitten by the live Proto pieri which they prc 

bring to the market in pots of water (5) 

When one is thrown on the ground it is Pel 
very active, Wriggling ltko a snake and 
moves along in a like manner Theme fish live 
dry send when the bottoms of the rivers are on 
\Cimitnurd on pat* 40) 



(I) parent cesuxte U> tUo dwlly pigi n 1 tlu ceeUxk below tbo hoed m r 4 
proboscis or the oestode enlarged from a dimeter of 0 millimeter (4) larval emtodo 
(SI three enlarged views of tbo cestode a head 

Poisonous parasite (enlarged) which the sting ray injects Into the wounds it creates 

ive in the Some years ago a cylindrical pit t >f soft steel similar which wei 


Change* In Iron After Repeated Heating 


in shape to that shown in the illustration tyas tut from thi tracks wen first noticed an i furt! 
a rented bar of about 3 6 inches diameter and used did not reveal any on other 1 y pcs of ne 
soleJjrfor this purpose The analysts of the steel was it is a fact of photography that n lati 
as follows Carbon, 0 OS por echt" silicon 0 01 per cent impressed on a photographic plate by; 


I society of certain changes i 


heating, a prominent metallurgist called attention I 


n after repented manganese 0 45 per cent 


About 300 heatings and quu citings were givei 


on same large stool tongs which became red 

hot each time they were used 
The moult of this continued heating 
and cooling was to cause a very material 
contraction 1 b the length The envelope 
cobtractod when being cooled, while the 
portions below were more plastic then the 
chilled outer layers The effect wae that 
the more plastic central portion was 
forced or jumped down causing con 
traction in length and bulging of the sides 
There wae probably Ho decrease in the 
actual volume, but only a change ui the 
position of the eteel Incidentally it j 
might be remarked that the reault ob- 
tained suggested the somewhat startling 1- - — 

hypothesis that If an oblong bar of soft After 800 heatings and gaeachings, the block of steel shown at the left had 
steel wore to be heated and coded a developed uw shape at the right, pausing through the central stage 

sufficient number of times under proper 

conditions it would eventually assume a globular shape yoar and in the course of foui 



m 

Lj 

1 L A 


conditions it would eventually assume a globular shape yoar and in the course of foui yiani of this treatment by a single particle This porti 
An almost perfect instance of the effect hero eo well the cylindrical piece had gradually become nearly magnification (about 126 times) 

predicted wait cited by another metallurgist at the samo spherical in shape, as shown \u intermediate stage in cidentally this photograph is rcy 

meeting hi order to warm a small tank of water used the transformation is seen in the center figure of the seen ui a mirror 1 he more com] 

for molding purposes at the workshop of Robart Rogers illustration, which is a photogr q 1 uf a similar piece after is soon enlarged (and reverm dj 

A Co- Stockton, England, a piece of iron, weighing it has been subjected to about 200 quenchings magnification as tig 2 The c 


a IWgHHIU) « ui wvipiMUK 

several pounds Is heated over a coke bnuing-firc to a 

Mood-red hast, than quenched until it is nearly cold. 


The remarks quoted above a 
>y those examples, the pressure o 


^ ~**j metal duo to the more rapid contract i m 
OHO of thi (hilled outer layers having ulti 
mately caused the pieee t< g*suu the 
globular asp<<t shown in tlu tfird >r 

r second figure of this llJustntnn Mias 
urements taken indicate 1 (hot after 800 
quenihings the cylu lor Lad coitractcl 
in length about 0 6 in 1 s ind ha 1 
also imroased it widtl by a 10m 
spending amount b ach rjupnrhing n ust 
therefore have ( aused a maximum dw- 
plauenicnt of material in a lateral direc- 
tion of about 1/1000 of un weh 

Pressure Marks on Plioto Plates 

j, y//j By M Luckiest 

OEVl RAL yiurs > while scrutinizing 
^ some phot >-spe tngruphs for fine 
detail certain irregular markings were 
found which txcitid a sispicion that they 
might be made by ions present m the air 
n owing to the paiticular cinditions stir 

rounding tin work furthermore owing 
/ to tho fact tint these traiks wire found 

3 only on one H|h of panchiomalic plates 

and not on any of a number f othi r 
types of plaits win h wtie used it 
apptaicd that they were peculiar to tins 
particular plate f >r some rt uson \ anous 
experiments were conducted to osier 
tain the origin of tin traiks including 
______ the development ol several dozen new 

j u| “ plates whieli were unpacked in thi dvrk 
a cBstodu room and immediately developed without 
being subjected to any p issit 1 influence 
it creates ,n laboratory Iht trucks were 

found on all these new plates of this type 
which were obtained sevi ral years afti r those on wlncb 
thi tracks win first noticed an i further investigation 
did not reveal any on other typos of new plates 

It is a fact of photography that a latent image can he 
impressed on a photographic plate by minute abrasions 
of the emulsion surface lhese are known as pressure 
traiks The particular type of plate under tonsidcra 
linn appt»ared to be packed as will as others in the 
original package having cardboard strips 
between plates Nevertheless these pres- 
sure tracks appeared to bo diu to particles 
of gritty substance being rubbod against 
the emulsion because similar tracks were 
reproduced in this manner by using hue 
particles of sand The individual mork 
ings or pressure marks arc too small to 
be troubles >mc in ordiuary photography 
but an visible under can ful observation to 
tho naked eye They ean be very an- 
noying m photo microae opy 

The illustrations are high magnifications 
of the original tracks and are of some 
interest not only photographically but 
from the standpoint of the antics of a 

small partirlo rubhe d be tw esen flat sur- 

efthsd faces tig 1 is the result of magnifying 

age a nest of tracks about fifty times 

The long trail appears to have been made 
by a single particle This portion is seen at a higher 
magnification (about 126 limes) m tig 2 although in 
cidentally this photograph is rcy erse d as if Tig 1 w ere 
seen in a mirror 1 he more comphemted region of 1 ig 1 
is seen enlarged (and reversed) m I ig 1 te the same 
magnification as tig 2 The ehuracter of the darker 
or heavier spots is shown in 1 eg 4 greatly magnified. 


the hotter internal although this photograph u 




Mechanical Equipment of the Farm 

Latest developments in agricultural machinery and practical suggestions for the farmer 

Lotviuc rd by HARRY C RAMSOWBR P i a f is ur <d A«««ltu«l EmiflUnna Ohio 8u« Urowfwiy 







Dredging the outlet of an open ditch drain 


Machine for gathering earn and binding it lata bundles 


Cleaning and Deepening the Open Ditch 

O NI? of the phase* of farm drainage which is too often 
neglecte 1 is the open ditch i or land drainage we 
rely upon underdrains almost exclusively but all tile 
ultimately empty into the ijen ditch The vital im 
portanoe of thin ditch cornea from the fact that no under 
drain can be better than ita outlet permit* it to be 
More often that not this outlet ditch is filled with grnas 
weeds and trash to such an » xtent that the tile emptying 
into it are completely clogged at the outlet and are thus 
largely useless 

In large ditches serving as the outlet for a considerable 
area of underdrained iand the dredge is used to good 
advantage If a large volume of water is present a 
floating dredge is perhaps most convenient lu the 
greater number f cases however large ditches are 
needed — too large to be cleaned and deepened by the use 
of horse drawn scrapers yet not large enough to take a 
floating dredge 

The dredge shown on this page might be called a dry 
land dredge It is supported by heavy timbers on the 
banks of the ditch A convenient track is laid over 
which it may be propelled Its powerful hoist enables 
It to cut through trash roots etc with comparative ease 
Where the extent of the work justifies it will always pay 
to use a machine of tins kind rather than to rely on 
ordinary scrapers drawn by horses 

The One- Horae G Moline Horae 

T HE title may sound rather odd yet no other term 
seems to convey the right meaning 1 be larger sued 
tractors are intended to do the work of two four six 
eight or more horses and many times tht y are thought 
of in terms of the number of horses whose power they 
equal But the one-horse tool u a necessity on moet 
farms while in many instances as on small farms 
devoted ohieflj to truck gardening it is used much 
more than any other tool It remained therefore for 
someone to di sign a machine that would find favor where 
the one horse job was the chief issue or where a consider 
able amount of hand labor might better be done in Borne 
more rapid and more profitable way 
The garden tractor shown on this page is the result of 
effort along this line As the machine stands it is 72 
inches long 17 indies wide and 36 mclus high It m 
equipped with a single-cylinder motor x 4^4 bore 
and stroke with a belt speed varying from 300 to 
2 200 The total wught of the machine is MO pounds 
It can readily be seen that 
this tractor is capable of 
doiug only very light work 
1 be pi iw which it is intended 
to pull uts a 7 mrh furrow 
and the various tillage at- 
tachments are of correspond 
ins use It is easily handled 
in garden work There is, life 
in addition a pulley attach 
meat which can lie used for 
light belt work The diam- 
eter of the pulley is 4>£ 
inches and it runs at 800 
revolutions per minute at 
normal engine speed 
A machine of this kind, 
honestly built should fill a 
•eal place m our immense i 
nick gardening business 


The individual who wishes a garden of something larger 
than average else can use H to good advantage. It 
might also be used to draw a large lawn mower where a 
considerable area must be out regularly but when the 
si xe would not justify a power mower The chief diffi- 
culty which users of this type of machine will encounter 
is this— they will expect too much of it Its limitations 
must be recognised It really does not possess the power 



Plowing with a sas horse gasoline hone 


of one horse While it is true that a horse at steady work 
cannot develop more than horse-power, yet in an 
emergency and for a short time he can multiply this 
effort many times It is fer this reason that those who 
have been accustomed to using hornet are frequently 
disappointed when they undertake the use of motor 
power This u not a criticism of motor power the 


A Loadin* Attachment tor a Canbbstor 

I T has long been reoogiused by practical farmers that 
the handling of the oorn crop w one of the bsrdsRt 
tasks of the entire year and one phase of farm work which, 
m spite of numerous labor saving machines, still calls 
for a large amount of hand labor The various types of 
so-called tied cutters work very satisfactorily if the oorn 
stands up well but oorn frequently beootnm lodged and 
twisted so that these simple machines cannot be used at 
all 

The oorn binder will gather and bind Into bundle^ 
even badly lodged oorn, but it Is not an easy task by shy 
means to pick up and set the bundles 4a shocks A 
number of Attempts bare been made to devise shocking 
arrangements for different forms of torn harvesters, but 
none of them have met with much sue ossa It has 
always been found next to impossible to make a shock 
that would stand erect for any length of time. In the 
hands of a skilful operator fairly good work can betkme, 
but, m the main shocker* have never become widely 
used 

The attachment shown on this page has already been 
put to wide practical use and with considerable satisfac- 
tion from the mechanical point of view That it is a 
remarkable labor saver there can be no doubt It saa 
be used, of course only when the corn is put into a sScl 
but this means no small amount of hard work and ha nd 
labor saved annually, when tbs country as a whole is 
considered 

The photograph at the head of this column shows 
the machine m service, being hauled by a tteetor 
The tractor by the wey, is especially wefl adapted to 
drawing the oorn binder This tool is a heavy draft 
machine — more than a load far two homes, and It seems 
to be rather awkward and incoaveUent to use more than 
two Further, the machine works much better if draw* 
at a steady rate 

Coraemt Prate TBe 

TpHE question as to the merits of cement drain rite, 
1 mpcdnHy tbrir dosireUHty «* oampsasd to ctey rite 
is continually being rttesd is the minds of farmers. 
This is a proper question and deserves eonsMsretom 
In the first place let it he said that thsrs is no meest 
why first class drain tile should hot he from earnest 

and good, dean sand or fins grave I The matoriate 
should bs nuxsd lot s proportion hot teem* Uts* JNL 
that is, one pari of oeateot to three parts dt-.oSmml 
The tfise after Mhflhj$tt3l 

K*ll 

pteeite the rites an step* 
ere put into 
M*k pr lass air earn* 

1 Cwje "sy l 

***** jrime bmJSmm 
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Hm CtMtawMtWrtfc* ofHy4MfcW« 

<Wbl ntertfo* ^ hyiteMwW^ o< «yfo«ri*> « d «* 

t eSoJore, which is the prehadiiery step in th« maait- 
fortwn 0< powder. *ad other VM aeariy 

elwsyi f d ho og Upw ws operaticm before the w*r This 

" 11 * itlwd la order to avoid the danger 

■odueed when large 
lieoontlnucreely aft 

g ii facilitated end 

danger 'in the wee o* esjdoefon to limits 
dot A* enormous quantity of explosive material ea- 
beadftd In the prevent war end the scarcity of men power 
have caused Inventors to reek proeeeeee permittuig 
oafttimioae nitration, at leeet in tho care of liquid* of 
lane quantities by mewm of epperetua to Insure prompt 
fff m i uatnt oooli&f. 

One method employed for oooto^era* agitation with 
Md$M, thie VM abandoned, however, because of a 
MfeMp tefltoafon whioh took plaoe in the plant of the 
Aktiea Qcaatisnhzft for the Manufacture of Aniline at 
ttmtunohberg pear Berlin la oonsequence of the operator 
havla* forgot to rei tho paddle# in motion For the eame 
reason oooimg by yneeoa of turfaraee he* been found 

asessLss&AsucESiis 

beaed upon the principle of hs web known abeorption 
columns and gee washer* The meaner In which it oper- 
ate# he* bf«n recently deeeribed by A. Stettbecher m 
Tee k*ik vnd lnd**tr<* 

Aeahown la the eoeompaaying diagram the apparatus 



eonabte sreeetfaMy of throe columns A, in winch the 
nitratfof of the beaatne i* edeoted, 8, which it a waaher 
in which the aitro beaatne formed in the eoiumn A i* 
freed from the acids which It haa oerried down with it, 
and C, id which the nitre beoxine is distilled 
The dlmeoatane and the relative position of theee 
throe eolumne hove been ao arranged that the liquid# 
circulate from the first to the iaet merely through the 
fore# of .gravity, an initial preeaure being obtained by 
mean# of the flow regulator m for the benzine, and the 
rawrvoir O which contain* the eulfonitrio add mixture 
Furthermore the eeoape valve* alao acaurv regularity of 
flow throngbont the whole apparatus 
The bename owning froth the reeervoir D, after having 
p aee e d into the regulator m (which regulate# both the 
flow and the p reea u re), peeee e through the pip* E to the 
lower portion of the dtretfon oolumn A The euKo- 
aitric mixture pereca from 0 into the upper portion H 
he density being greater than that of tha benzine it 
travweea the latter and daring ite paMage mingles with 
It little by httfo the rente* of the two houide is 
made intimate by the preeouoe in the nitration column of 
numeroue plato* whkh oauee the acid to tall in a ehower 
Of dr oyte. Tbaaka to tide donbl* cireulataoo in oppoaite 
direction* of tha two liquid* the reaction takee place 
p ro g res sively and can he entirely oompletad without 
targe quantities of atteng a«M at any 

contact frith forge quantity* of fresh bej 

Tka dUot# «rtd which results from tha roaetion relleote 
in the remtelw* *; the erode nitrobenaine containing 

that it rtifi eontefoe an exeeee of about 10 per eMt of ban 
area ao ia to avoid the formation of dimtrobanaina. 

In the waeher B, which is also provided with dripping 
plate#, the monomtrobenaine oiroulatee in the direction 
opposite to a current of water, which ia leee deuce than the 
nitrobea ' *' ... ' * *■ 


The oontmuoua cooling of the liquids in the column of 
nitretion is insured by m< ana of four cold water serpen 
tines placed in the middle portion of the column Their 
flow is regulated automatically by internal thermometers 
which net in action distribution sluices by mean* of 
electricity 

The exhausted aeid collected in J is almost free from 



To iUuetrate his suggested changes in the standard 
railway tie, e French investigator presents there 
diagrams, which are explained in the text 

nitric acid it ia dilute sulfuric acid which may be used 
in the manufacture after having been reinforced 
by the addition of oleum or sulfunc anhydride and of 
fresh nitric add Finally similar apparatus to that Just 



described makes it possible to transform the mono- 
nitrobensine into dinitrobenxine and the latter into 
trinitrobenaiae 

Improved Sleeper* for Railroads 

A FRENCH railroad engineer M A Auru has come 
to the conclusion that the pi sci t method of ion 
structing roadbeds is faulty in principle and is largily 
responsible for the wear and t< at l<> which they are sub- 
ject 

His criticisms cover three main points the ngidity of 
the cross tie or sleeper in the longitudinal din tion 
the manner in which the rail is fast md to the sleoper 
and the insufficiency of suppoit at the junction of the 
rails In a recent article in If Genie Civil lit supports 
his argument by thp use of the accompanying diagram* 
Figure X represents the tie A IX supporting the rails 
C and D According to M Aunc it has been proven 
by experiment that the loads and the shocks which are 
transmitted simultaneously to the ties at C and D are 
never equal or even approximately equal on the con 
trary almost the total amount of the load is transmit* i d 
integrally first at one point and then at the other 
because of the unavoidable zigsagging pitching rolling 
etc m the motion of engines and ears Because of the 
rigidity of the tie in the longitudinal direction theee 
and uneven loads cause it to rise (and fall) now on one 
side and now on the other and the incessant vibration 
thus occasioned tends to disturt the ballast of the road 
bed and causes the fastenings of the rails to become 
loosened 

Thu disadvantage can be remedied M Auric believes, 
by the simple method of making the tie thinner in the 
middle as uidieated by the dotted lira b 1 G thus 
preventing the two ends of the tie from having too closely 
conjoined an action and allowing them to act mde- 
jiendently of each other under tho strains and stresses 
imparted by the load • * 

figure 2 represents the present method of fastening 
the rail to the tie in the transverse direction by means 
of cramp-irons etc , fixed upon the upper surfaoe C P 
of the tie this upper surface having a width of 0 16 
meters to 0 20 meters (5 8 inches to 7 8 inches) 

Obviously when the rolling load is at M to the loft of 
C the tie will have a tendency to sink at A and to nee 
at B when the load is at N to the right of D this action 
will be reversed the effect of the constant oscillation is 
the same as in the preceding case the loosening of the 
fastenings and damage of the ballast The remedy 
proposed and illustrated in Fig 3 is equally simple, 
and rousut* merely in reducing the supporting surface 
C L) to the minimum consistent with safety when suitably 
reinforced ihe weight of the load will thus be trans- 
mitted as nearly as may bo to the center of the base of 
supjxirt A B which will have the effect of checking tho 
vibration 

As regards his third criticism the insufficient support 
of the rails at the point where they are joined M Auric 
projioses that croee-tiee should be done away with en 
tirely at such points and replaced by girders as shown in 
Fig 4 At prerent the practice is to place the ties closer 
together at the joints than elsewhere giving the rails 
wide bases of support The longitudinal rigidity u thus 
increased with a corresponding increase of vibration 
As a consequence it is precisely at theee points that the 
roadbed is most subject to damage 

Building a Bridge by Halve* 

H OW oan a bridge lie opened to traffic before 
it is completed? The answer is simple and obvious 
Build half of it at a tunc so that traffic can use the 
completed portion while the other hall is finished in due 

A typical case of bndge-buiiding by helves is that of 
the attractive concrete structure recently completed 

serose Lake Quineigamond 

at the eastern edge of the 
city of Worcester Mass 
As will be noted in the 
acoompauying illustrations 
tins bridge was so much in 
demand for traffic crossing 
the lake that half of it was 
competed or from the el 
aborate arched fare to the 
center line including a single 
track for the street car line 
The first half was completed 
and finished, even to tne or- 
namental lighting fixtures 
and the aaphalt pavement 
With half the Qninaiga- 
mood bridge opened to trof 
fie the builders turned their 
attention to the construction 
of the other half 





full b!x milts thorp rndt nt atthir m llir rcntcr of the 
nvor a lino of 20 tuttleMbifs m 1 p trail ling it on tho 
foreey sidt wt>« allot li r lint if destroy irs tonsisting of 
tho hue flush (look 1 200 ton vtsaelh of whuh are building 
over two hundred an part of our war pu giam 

Holding tho pi arc of honor at tho head nl the lint were 
tho big dread tu ugbts wluh that very day had returned 
from their U ninths of service with tho Crrand Float 
in the North Hca fhtso five ship* whit I w rt ki own ns 
the Sixth Bnttk Scjuidron of the Uruil llrct wore 
anchored in the fi flowing order 1 lor da Wyoming 
Arkansas luxas and New korl Tbosquilrtn 
is under tht tomman 1 o) Admiral Rodman on the flags! ip 
New York ihe mxt slur in line was tht 31 600 t n 


toast of < ubn when Admiral ( trvora made his gallant 
sortie from Santiago Harbor 

Thi pnrtuulars of the dread w ughts are as follows 


New Mexico 1 

| Tone Itattwy ) Bell 
| 8X 000 18-14 | 14* 

Speed 

1 mD*j lvani v 1 

ftfKSl 

Oklahoma 1 

JM MX) L2 14 1 14 

27 fiOO 1014 14 

21 

20<* 

New Vorlt t 

less* f 

27 000 | 10 14 12 

31 

Wyoming j 

Florida** 1 

26 000 12 12 11 i 

21 

Utah f 

2S 000 10 12 tl 

21 


Pennsylvania flagship of Adnurul Mayo coroimiudt r Tho prod read n lughts are well known to tht readers of 

in-chief of the Atlanti fled which with htr sisttr tht the StinnWFir American Compared with tbt dread 

Amona reached thi N irth Sea. afti r the signing fl n mghts they art obsolete They vary from 1100(1 to 

tho armistice Tho next three ships upstream wort tho 13 500 tons in displacement and from 16 to IK knots m 

Utah ‘ Nevada and Oklahoma whuh win speed They mount four shott 12 in h guns in the main 

stationed during the war at Baerhaven off the southwest batteries and tioin 13 to 10 short six »th guns in the 

coast of i Ireland ready to attack any enemy secondary batteries Tho liwa carries four 12 mob 

raiding jI force that might threuten an ap eight 8 inch guns and the old Riaraagt and Indiaua 

preaching convoy 1 he eleventh and twelfth mount short 18 inch, 8-uich 4 and 6 ir ch guns It should 

vessels \ worn the two recently completed be noted that our later predriaduoughts of the New 

elec trio* /II I \ ally driven Niw Mexico and Jersey and Connecticut classes 11 ships in all 



TumtM Mm. 1 ud 1 it the ‘Texas”, with airy Ians and gUtform ea No. 2 






If: 



' H £5safe.- 


. y’JH 



Onr largest dreadnought Mississippi ’ of 3 


the Sixth Battle Squadron w) 1 lud served with the 
Grand Fleet under Admiral B t x for over a year in tho 
North 8ea Later in this arti 1 w W vi extrade fiom 
Admiral Rodmans state evhi li ulT >rd a vmd 

impression of the very arduous it i f tine work l it just 

here we draw attention to s i i v< 1 1 it ires wl i t at 

onco struok tlie eye of any st 1 1 1 1 f wur<hi| | u r mint 

I irst to attract attention w t ige d» d ni tl « mast 
head and a aeries of vertical ipes i tl turrits uud 
barbettes of our battleships II i » i il pit 1 as part 
of the Grand Fleet practirc II ir I i giv nj, x isual 
indications to other ships of tl i ig u I beating (lie 
lance and direction) of thi uini i I | will Id us say 
the Texas might he sng&gn g 1 1 tut ms 8 9 10 11 
on the masthead dial repnsiil It n mil rr of yards, 
8 000 9 000 10 000 etc dist t t f il iniinv The 
numbers on the barbette show tl b ar t g it legrees 20*, 
40' 75* etc of the enemy Ills i ul I s him twe or 
mire ships by observation ol I tl r t c unit rati 
nod maintain their fire on anv r i w In th urn \ hue 

Another striking novelty « ullrlwi nrplani laune hu g 
platforms built upon No 2 n I N 4 l units aid ext ud 
mg out to the uiuzsle of tl g is a distil oe f abiut 
sixty feet Above each tun i was an mrplnt i (l t n 
seaplane ) In launching the turret is swung oxer 
20 or <10 degress to port or stall ir I ni irling to the 
strength and dinetion of the wn 1 so tint tl resultant 
of the slop s speed and the wit i s n| I st dll e parallel 
with the axis of the turn t ih j I in is tl nrlaatd Si 
speedy arc these mat tunes II it ll y lift t fen. the tnd 
of the platform is reached 

1 ho two machines art for sp Hi g One is ai I serving 
and the other a swift fighting j Is Tin >1 si rvmg plane 
enrriis the spotter the ligl I a 120-mile Li ghsh 
'Camel — protects it if att k d by tnuiv planes 
The adrantagj of observing frm a fught of s xeral 
hundred feet, as compared witl the h igbt if 120 f it of 
tho ure-oouuol platform is ei rm us Not only is the 
position of the splash with r f rmci to the mcuiy slop 


ascertained with gri at accuru \ but it is possible to see 
over the smoki sc nets such ns the Germans used so 
effectixcly in thi Jutland buttle to hide themselves fiorn 
the British fire 

It took vtr> real heroism f ir the pilot to launch himself 
n ti thi mr fer 1 attli serene far out in the Noith tea, 
for n return ciul i be mn It to the sami platform When 
tin servi e if spotting or scouting was concluded the 
I il t had to mal i his way ti the i i arcst shore — often 200 
miles or more duel ti t if engine trouble ensued or gas 
supply gave out (here was uitlung for tbi pilot but to 
drop into till sea and hopi f >1 a friendly destroyer 
set ut or mer lanlmnn It sight him hefore the wrecked 
in ichint sank 1 enc illi him I lie British lost many a 
gallant going cl aj in this servi lifore thsy brought out 
their airplane carriers with Iroa I long platforms foi tho 
landing of machines Two of theme were si own in our 
issue of Du ember 21 1918 

tciimrul Rtdmun stalls tint when our ship* joined the 
fraud 1 lect they adoj t d the eol signals Lie of the 
flu I and had their tcgulai pisitmu in thi Untiali fighting 
hue T lit y found the fleet n a eery high state i f efficiency 
with a great many devi m and j radioes incorporate il as 
the result of the experience gamed in the battle ul Jutlan 1 
especially in the matter of gunniry which the fleet had 
I rough! up to a state of high elficieun We arc ttOt 
permitted for obvious n as, ns ti gixe anv particulars 
l ut ordnance experts will appreciate thi fait that tho 
average disperse >n has leci brought down to 200 yards 

Ihe p nuant for gunnery by the way u flown this year 
by tlie lexis which achieved rt suits m salvo bring 
that woul J have bin thought impossible when tho 
writer witnessed our battle practice on the North 
Dakota m 1911 T his ship got on at the first salvo with 
a straddle und followed this with a string of several 
stradllesi without a 1 real 

A favorite lie if the Geiman Admiralty during the war 
was to the effect that the submarines had so scared the 
(C onunuea tn pagt 


ifffEfPl 



On *f Mr latest llW-ton, M-kaot deatroysra 
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Inventions New 'and Interesting 

A Department Devoted to Pioneer Work in the Aria 


Artificial LimbB in Quantity 


greater the pt ak of the current Since it oon Tho general arrangement if shown 


W ITH the greatly i reaped demands 
for artifacial hints hiouglt about 


id deraanda 18 thw P 0 ** 1 tbat produces the spark in a in the cut The rotating abaft rune from 


magnet anything that operates to pole to pole acroas the gap of the magnet, 
retard the flux reversal make* the current- no longer through that gap between the 


U quantity pr idueli » in« thoda As a li the nrmature magneto there i 
n« ill many of th i linvi installel two influencoa bo working The ir 

automatic shaping latl es of tin typesh wi of the armature shot 
ir the tw> ae orapai yiug 
dlustrati > u As will be 
noted (ho operator | la os 
a roughly itpiueufwuodm 
the machine and then turns 
onthepiwir 1 he culling 
knives are guided over tho 
rough pi tc of wood through 
the agency of a c irvod rod 
which rests against a master 
wooden leg hi Id at the roar 
Thus the cutters only re- 
move as much wood aa the 
master permits and the 
result is an exact replica 
of any kind of limb held 
at the rear 

It will be seen that this _ .... , , . . 

is another application of the Bo "* h * t0fk ,n 1 

pantograph principle which * 

has been used so muoh lately— notably maintain its polarity 
in making propellers reverse which slows 


poles The pole-pieces are mounted on 
the shaft and when it rotates they 
rotate in contact with the poles In 


of the armature shows a tendency to place of the armature v 



i reluctanoe to pieces partly surrounding the middle of 


The Rotary-Pole Magneto 

A LARGE part of invention consists n 
f* more mechanical improvement < 


reverse which slows up flux reversal the shaft, just aa stationary pole-pieoes 
And when the armature is in the third partly surround the armature To make 
position shown it is neutral the ends and break the magnetic ciroait, each pofo- 


b neither north nor south but are ii 


contact with both poles and try 


e in piece has a lobe that projects, parallal to 
5 to the shaft far enough to brush the field - 


seldom that a ^ s. ^ ^ y- 'v. 

this phenomenon g x M 

in pessimistic L 

broodingoverthis Three stages fn the working cycle of the ar 

fact that the now and the general an 

famous patent ex 

ainraor of the 1830 s who resigned be- and in both directions through its shank, 
cause everything had been invented making for gradual rather than sudden 
reached hi* decision reversal Indeed this is aotually the 

P rhaps it will not bo going too far to process of gradual vs sudden reversal, 

put in the class of basio inventions the so the peak of the current in the ooil is 

rotary pole magneto developed since comparatively weak 
1912 for while this apparatus like older In 1912 the first patent was gn 
typos ignite* tho cylinder charge by for a magneto with rotary poles and 

means of an electnoal spark it make* in 
tho production of this spark just about 
as fundamental a departure from estab- 
lished procedure as the nature of mag 
netutra and electricity would permit 
The ordinary magneto embodies a horse- 
shoe magnet with the poles built out 
in concave pole pieces to provide a seat 
in which rotate the armature The 
magnetic flux that ws between north 
and south poles of the magnet passes 
through the metal of the core in preference 
to the atmosphere because there it meets 
less resistance But as the core rotates 
the path through it of the flux must be 
reversed While the shaded end E 
is in oontact with the north pole N in 
the left-hand diagrams the flux enters at 
E and flows from l through the core a 
moment later E is w oontact with the 
south pole, and the flux must then flow 
through the core toward E 
The electric current mduoed by tbs 
magnetic field m a coil of wire exposed 
to the action of the magnetism by being 
wound about the oore, has a maximum 
intensity when this reversal of flux takes 

r i*~» and the sharper that reversal the Aa I s rtrit t 





ie general arrangement ef the latter (eenter) 


as are the armature ends in the older type 
In operation the rotary pole-pisoes 
retain their polarity without reversals 
There is thus less reluotanoe because less 
iron has to reverse roagnettcally More- 
over m this neutral position there m 


In 1912 the first patent was granted precision instead of confusion The gap 
r a magneto with rotary poles and fixed is now bridged by a piece of oonstant 



Aa afoctrfc donkey-engine for fogging 


polarity causing a definite magnetic 
short-circuit during the instant of tout- 
ing with a scavenging effect that uBfot- 
nates all stray lutes of flux, and clean the 
decks for a sharp, (dead reversal A 
current intensity is thus obtained which 
the old-style magneto cannot approach, 
This meaas a better spark, more thorough 

ignition, more rapid and 

more complete combustion, 
and as a final oonsequsnss, 
more p o we r. 

Nor is this all Ths arm- 
ature magneto gives exactly 
two sparks for each revolu- 
tion of ths armature shaft — 
one for each flux reversal 
But the tendency in engines 
is eysr toward more cylin- 
ders, which means more 
sparks per revolution of tiva 
tnfine shaft This demand 
is met by a gear between 
engins shaft and armature 
shaft so that tha latter 
turns factor than the for- 
mer but even with this, we 
have by no m ea n s disposed 
of the matter completely 

Engine speeds are always going up, too 
A while ago a fair average was 1,300 
revolutions per minute Today few en- 
gines work at foes than 1,4004,400 
revolutions, tha Liberty m a k e s LW»; 
while the latest wrinkle of increasing 
power by gsaring down from abaft to 
pWW to lM B tW lI 

that tho engfnt 
speed up to 3,300 
turns, or even 
more per minata 
p rr l. . r, A multi-cylinder 

jjfd ffh/r+TM engine, with mag- 

- 1. if-— H neto operated on 

ifcJi ; a 4- or 9- or even 

iTV 1/ jtj ySi au8-to*lgear,*iB 

A /) ikwy'V the “ me * D W- 

\J/y / where from 6,000 

-2L4J lA Jg. V 1 . AJ to 20,000 revolu- 
s (right)} tions per minute 

by the armature 
shaft, and this, in 
addition to its normal beartaga, carries 
two pofo-pfoces that have oontact ovnr 
a broad surface with tpa fixed poles 
(OoaWaasS on pass +*) 

by Brrtridty 

B v converting waste T mnber and saw- 
0 wt into electrical nregy, instead 
<rf feeding it into tho refum bemer, * 
forge sawmill oompnw In wattera Wash- 
ington is obtaining ShflMmt pvm th 

KS W45 

SBJajfaSnW 

pnssmars 

Are* to eight or -tf ffiiWjjf W 
•dWrta when tightening up oglu feat 
«6 bs wnaistanuy Mndfour m st a A rmL 
m*<* at tiMt u ^ 

The motor wee deafened rmiirf.it i H i ■ 

fepaMI 
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Malang or Marring 
the Strength of Steel 




* PIECE of steel u a bundle of very short 
fibres, more or less hard according to the 
amount of carbon they contain, more or 
less strong according to their relation one 
to another 

When a blacksmith heats a bar red hot and 
forges it oat into horseshoe shape on his anvil, 
all the fibres of the steel are bent into the 
horseshoe shape of the finished forging They 
remain in proper relation one to another 
There is no decrease in their strength 


If, however, we were to make a casting 
of this horseshoe, the fibres would run in 
various directions, and this would be a 
Source of weakness The metal would be 
hard, but brittle This is why forging is 
superior to casting where both hardness 
and tensile strength are needed, and it is 
why forgings are now, to a very great extent, 
supplanting castings 


Now, even in forging, there is a right and 
a wrong way of hammering 

If the forgmg is ignorantly or carelessly 
made by a single great blow of a drop 
hammer, the outside fibres of the steel are 
more compressed than those on the inside 
If, on the other hand, the forging is made 
by a senes of carefully calculated and nicely 
adjusted blows (such as only long experience 
can accomplish), the fibres are more evenly 
compressed throughout, and a finer gram 
and greater strength result 

By an intensive and exact knowledge of 
steel and its methods of treatment , by the 
ideal, best expressed by C E Billings when 
he said, "into every forgmg goes our entire 
reputation”, by half a century of steady pro- 
gress since Civil War days, this company hat 
reached its present position m the estimation 
of the world 
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RECENTLY PATENTED INVENTIONS 


OUTLET BOX roVKH— l* Kiein ca 
Morris Koto 186 Duano Ht New York f 
'I hie Invention relate* to oleotrli wtilnB attach- 
ment* and liae psitkular referent* U> o< 
bolt* adaphll for rilling* wall* or tilt 
Among the ubjoits Is to I 1 1 a type or dt 
of limit I box IM ver 1 laving n reliable mean 

securing the oover to tin Ik « than la ordinarily 
employ od 

Of Interaat In Farmer* 

CUTTER BAR FOR MOW HUH K Atm 
Homestead Oro Tin Inv mint rotates to an 
atta hment tor mowing iiathlnet whtiiby a 

Huger liar Alt object i« ti protldt an atiath 
ment which tan bn easily and quickly aiilhd 
to a mowing marhlni tho allatlimim Wing In 
the form of an ecu union of (In Hugo Inti for 
finding an upward cut at thi i nd >1 lit el Mi bar 

COTTON CllOI*l LR — J 11 II* i « 4"U 
Stewart Ave Atlanta tia I bin In vt in ton re- 
late* to Implement for i hoi ping >m aiirplua 
cotton plains and nwirt lailltularly to an 
apparatus fot this purpose In wlut h rotary 
(hopping ikmeill* are arrange I to uni about a 
vertical axis and to Itatt an up and ( own move- 
ment to give tho i hopping at t Ion I hi mac blue 
Is provided with a harrow at the front arranged to 
be adjusted lateiallj and cultivator shovels at 
tho roar of tht chopiur 


ARMBAND It F Naum* P O Box <1U2 
Bremerton Wash The lnvetillon relates more 
particularly to that typo of sleeve suppoi tors lu 
the general form of a resilient hand to t nrlrt It 
the arm and support the sloevo In adjusted i <wl 
don The prim) object is to provide a lurnd In 


sb in tiled relation 

HOU FEEDER — F 11 P*ag Wavarly, low* 
1 hi hi vontion mare particularly relates to a feedsr 
arranged In conneitlon with a hopper to he 




A V X UTICA X, SECTION OF 

quantity at each operation Aji Important 
object Is to provide a feed device with actuating 
s so formed os to bring alxiut the operation 
thereof by the snout of tho animals approaching 
nod outlet the device 1 
prevent clogging or packing of the feed 
WHFFI ED GUN l ARRIAGE WITH WIDE 
HC OPK Ok F1KH FOR F1KI D AR NLLBHY — 
Rimailho l’arls Franco The object of 
VI ntion Is to construct a wheeled gun can-lag* 
imprtshig an axlo wheel n 
ame niemtxv said trail frame provided with 
diverging tubular arms provided with a housing 
I their free mils within which trail hea 
minted to swing and have longitudinal 
lovemem and supporting guides carried by the 
tie wheel member to receive tho 1 
i slid 

PlOTTlNG ROARD— J D McOaBB 1816 
l nkm Bank Building Pittsburgh 1 a This In 
on rilates to a plotting device the object 
being to provide a construction 


OUT SAGE FOR MACHINE TOOLS-—! 
Mxrssex cam of General DeEvery, A n s e n i a. 
Cow, Among tbs principal objects of tbe in- 
vwSm are to furnish means tar accurately 
ring the latho cutting tool to the work to be 

.-mod to indicate optically tbe estsnt of 

movement of the tool to rapidly adjust the tool 
to the work required, to avoid ovorcutttag by 
the tap! and to simplify the construction of the 
e for setting the tool 


GAS BURNER — R V Hows*, address H S 
Ira berg care of Consolidated Oas Uo ISO E 
ith »t New York N Y m* invention re- 
taken burners which may be used In any stove 
- main- constructed tar burning coal gas wood 
1 oJL An object Is tbe provision of a gasburnor 
using a combustion mixture and certain arrange- 
ment of pipes and heat retaining material whereby 
an auxiliary xupply of heated air Is provided 
- J '- J »t the supply or mixture of air and gas 
it a maximum combustion is secured and 
consequently a maximum heat procured from a 
v«o volume of gas 

STREET LAMP — F Miujixn 6* John St 
New York N Y The Invention relates to Im- 
provements In street lights of the type disclosed 
Lent No 1 M* 1 14 issued April IMd 1018 to 
lams Inventor Among the objects Is to 
provide a street light with the head 


which clamp laws are Incorporated adapted to 
grip tin material of the sleeve lu addition Ui the 
bolding action due to tho resiliency of tht baud as 
a whole 

FILING DEVICE — K E Krrria KcvUwville 
Mo The Invention relates to filing devices in 
tbe form of a spindle or rod on whit h letters 
bills accounts cards of card systems or like 
artlt Ire may be pltu ed I ho prime ohjoi t Is to 
provide a too in which relatively movable sec- 
tions are arranged in a novol manner to | wroilt 
ready auras to and removal of any particular 
tetter or the Uke without tearing 

STARRING MIXTURE FOR ANTIMONY 
8MEL1ING — ChunoYi Wash PanotTGarden 
Klee Dio H argon Kankow China An object 
of this Invention is to prodlii a slag or starring 
mixture which does not < on tain any antimony 
compound Another objoit is to utttixe a Kiv 
product of tho refining of antimony which Is at 
present discarded as useless The mixture Is 
composed of Iron sultld resulting from the pre- 
cipitation process of antimony smelting and an 
alkali metal carbonate 

BAM PI B TAB — B F 8 t»k* 644 First Ave 
New York N Y The obji* t of this Invention 
Is to produce a sample tab so constituted that 
not only will there be a saving In the m at of tht 
materials used but a sample had which shall Is 
of lighter weight and will lie flatter as compared 
to those made heretofore and by the use of which 
a saving in the cost of transportation will be 
effected 

PIOTURE HOLDER— Z OWAHorr 200 
B Front s t Stool ton la This Invention ro- 
tates to bangers or holders tar picture frames 
mirrors ornamental panels or the Uke It has 
particular reformer) to hangers that are adapted 
to support the picture ft-atm from the side edges 
of the upper portion without oonla wires screw 
eyes or tbs Ukn being studied thereto 

ROLLER BEAM NO— A Golden 046 Hoc 
Ave Bran* N Y The object of the invention Is 
to provide a roller bearing arranged to permit 
of conveniently handling tbe bearing as a unit 
and without danger of the rollers besoming dis- 
placed In order to produce tbs result use Is 
made of outer and Inner bearing rings rollers 


and one of tbe bearing ring* having t 



descriptions may Ik properly plotted 
resorting to anything except the use of 
nd paper Another objei t is to provide a device 
duch may be taken to tho recorder • ol 
given piece of land properly plotted OH 
r paper practically from the record 
mirs in trauacrihlng will be eliminated 


REAMER FOR OIL AND OAfi BEARING 
BAND— A Otto 209 Bcaritt Building Kl 
Ity Mo The Invention relates to appliances tor 
II wells it* object Is to provide a construction 
for removing part of the gas a 

n oil well so as to allow a free flow 
of oil and gas Another object Is to provide a 
reaming device furnished with a centrifugal 
reaming structure and means tar removta 
removal sand and deposit 
PLANKING OLAMP—T E Maejer 
6 Mi Madison vllle La The object of th 
vention Is to provide a device for clamping 
planks in position on a ship or any 
and holding tho tame In plaoe while permanent! 
securing means are provided Another object is ] 
to jirovldo a clamp which may bo mounted sub- 
stantially at any point on a ship or 
for holding a plank In position temporarily OB 
it surface a concave or a convex surface 

SECTIONAL LINK — J M Twouao* 

Box 16 Sour lake Texas The object of this 
i pro rids a secttooaJ link adapted 

readily opened and locked to 

In coupled relation Another object Is to provtd* 1 
a Unk mure especially designed tar use in *0 well j 
drilling tools to prevent bending of toe Uak and i 
throwing It out of aUnsmaot with tbe nrwigsr ' 
ports when subjected to a hsary puR or strain 
BRAKE AND LOCK FOR SLIDING 
SASHES — E M Hjoga, 8180 Liberty St 
Schenectady N Y Tbe tavsntkm relates a 
marcs tar holding shaw* window — whw 
open to any deatred extent sad tor looking toe 
setose In the closed position The tavenhen 
partkxiiarty relates to sash attachments btvotvtog 


FRAMING DEVICE — F. 0 Tstlob. m 
Cbas X Frankbausar- 480 Fourth Ave New 
York N Y This invention rebate to a frmtnteg 
device for moving picture stachinre. tbeohjaqt is 


WORKMAN 8 STAND FOR OAS ENGINE* 
■J H Stalet, car “ - - - - 

Co. Knlghtetown I 
to a stand designed I 
ufaceurtng plants tar tbs purpose of oupperiteg 


nsr The Invention has 
tar lw general object to improve tbs oonstruecloo 
at stands so that they can be capatus of bolding 
various types of engines in such manner that the 



WELL DRILLING MACHINE -WO Bole 
114 No Fremh Mt Sullivan lad The object 
Invention is to provide a portable 
drilling machine The machine Is provided with 
a calf reel and In tho rear of the calf reel a 
he calf reel having a esaing line ant 
sol having a drilling cable On the calf 
reel la mounted a spudding pulley under v 
toe drilling >ahl« may be disposed so that the 
rocked by means provided for 


NEWSPAPER VENDING MACHINE.— 
O J IIoTAUita 420 Ogden 8t Newark. N J 
A specific object of this Invention la the provision 
of means tor supporting a pile of papers on their 
and with their cods aver hanging or pro 
Jacttng beyond their support whereby a simple 
and effective dispensing element can angage tho 
must paper and swing tbe same off tho 
edge of Ihu support so that It will drop out of 
the dispensing opening of the cabinet 

REVERSE WINDER FOR FlI MH — P J 
Pnoaor 661 w Hid St New lark N Y 
nong too objrals or this Invention 
ndlng apparatus for moving plctu 
the nature of a receiver Into wl 
from a projwttng apparatus Is conveyed and 
id In such a manner that the 
first picture end of tho film will lie on the oil table 
of the roll ready to be delivered through 
projecting apparatus tor a subsequent run of 
toe picture without rewinding as Is toe 



GOAL SEPARATOR, — M B Kaa* and J E 
Plbwifo, 601 Menrae Are . Sorenson. Pa. 
Among the principal object* of toe Invention are 
to tnrr sss o toe capacity of s sp s ral ars. to s up port 



ids down, and locked In ssy desired position 
PEBBLE OB BALL MILL— O H Stay*. 
Box 2 Thornton 10. This Invention particu- 
larly relates to a mill designed to reduce cbecriteii 
or other material to fine powdre The prims 
object Is to provide a pebble or ball mill in which 
Iran or cylinder will be disposed with its 
axis transecting tbe axis about which toe mill 
whereby to effect lu reused reducing actios 
by a more tr _ 

of the reducing elements and the material 

P rises Movers axsd Theta- Aas aeons l ea 

POWER TRANSMISSION AND BPEBD 
CHANGING MECHANISM— B V Diokmam. 
address J 8 Dtokman MargaretvlUe N Y 
The object of to 


driven vehicles and machines, 
transmit the power from a mo _ 

to a driven shaft without appreciable loss 
and to permit the operator to readily vary tbs 
speed to any desired degree or to reverse toe me 
tlon of the driven shaft 


AUTOMAT 10 TRAIN SIGNAL —M B Bull* 
216 Martin Building El Peso Texas This In 
ran relates to safety appliances tor railway* 
and has particular retaronco to an automatic 
railway track safety brush serving either to (lw 
Indication* of signal* to the looomoUve driver 
> Insure the operation of automatic Train 
stops although the breaking or stopping mechan- 
ism that may bo railed upon are not indicated IB 
this particular instance 


BASEBALL GAME APPARATUS - 
Bcrx 690 Broadway Brooklyn N 
object of toe Invention Is tn 



DESIGN FOB A SHIRT OR SIMILAR 
BODY GARMENT— W H Dure* a*, address 
Cbas Bcari 1648 President St Brooklyn N Y 
design provides ntaxbwHp 



DBStON FOR A TOT HEAD BLOCK** 

l ^JBs.r«au5^ 
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Are You 
Going After 
Foreign 
Trade? 


If so, are you sure that 
your inventions and 
trade-marks actually be- 
long to you in foreign 
markets ? 

Unless you avail your- 
self of the right to ac- 
quire foreign patents 
and trade-mark registra- 
tions, you may find that 
another has preceded you 
and has actually appro- 
priated your inventions 
and trade-marks and ob- 
tained legal ownership 
thereof, whereby he can 
bar your goods from for- 
eign markets Such a 
proceeding is permissible 
under the laws of many 
foreign countries 

Many have lost their 
markets in certain for- 
eign countries by over- 
looking this fact 

Many of our clients are 
prepan ng to extend their 
business by seeking pat- 
ent and trade-mark pro- 
tection in foreign coun- 
tnes 

We should be glad to 
have you avail yourself 
of our services 


Foreign 

Patent and Trade-mark 
Department 


MUNN & CO. 

N«w York Gty 


Reconstruction 

A Department Devoted » tbs Improvement of OM sad the Development at Nee Unas flf Mattribstur* 


IN ur iiatu! of December 14th we wo- The Muefdpai Rtfaww Ubtnry tooUve. eubetaatial bo* to keep town in. 

I n un id a mv department turned to To tbe r w onetruetion Editor of toe i 

assist it ilio reconstruction of our indne- Scir ktific Amubican wak that advertising would eeU m rml 

tn.» ... thee unsettled dev. followmgth* In thc currLnt the Soiwwmc «M» 

wgn. u t the artmst.ee Many Wter* Aimcr)(AN r noto the announcement of e enameled in b Itowl kw * 

I 111 v >mi t> the Reconstruction Editor department devoted to rwoaatnwtfca *°°? jt totwW Wtojl at tt* 

X nendmt. the Sriawmc As«*»oaw for probiera8 ^^tly .tarted under your *»•«> ^ to *» «•*> rmy 
1 rtak.uR this aorv.ee Manufacturer* direc tlon ftnd wteh extend to you the profitaMy to aril atfchat Price, if toe mam- 

h.ve luilt up orgamt&tion. for the oomnlimtufs of eme worker* generally tectuwr'e e*ant, the tofes, end the re- 


vl hive luilt up organ. ration* for the of e mo worker* generally *•<***«* toWt, the Jofthto, and toe M- 

I r , luttlon ° " ttr f d "J upon this far-sighted aet.on *** .«* •« *4 ** « 

a king new lines of manufacture adapted TLo MuBlclpal Reference library ha* ™ «•*»$ thaw I wotdd 

to tlu machinery with whwh they are considerable attention to the prob- * B £ h * 1*3** 

equipped have written the Editor for Um. 0 f reconstruction and we have com- parcel port charge 

mf.rmat.on regarding promising mvan- ^ extBMlve references on the subject , } ^ thtoUht W 8-illoh oeefk- 

t. na and for suggoeuon* on new lrne. of We httVt r( cently published a epemal totmg ejeotnc fan of best type W«U 
manufacture Responding to three ap- nUro ber of our weekly in enormous quantities if made to 

peak our readers have offered taany blilletin whlrh perhaps may be of some use *•*■« * 10 MUhoM of poesiMs 

interesting ideas oovenng a very wide ^ cottMotlon * uh ^ work ueera of these fane have been deterred 

range of subjects Domr W Hm Jit from buying them by the prohibitive prioe* 

n -^. Librarian Mked for standard makes The low ptimd 

Manufacturers Problem. UbTtTy> fan. that are on the market am altoflntlM* 

Manufacturers are urged to mil toe "J^S^SSb^JS^ too .mall and poorly constructed to b. 

Reconstruction Editor thwr needs He vIvTcsT 8 useful or salable wbmto numbtfs 

will be glad to help them with togto New York Qty A good mnitery Writer to mil 

kms and if they so desire, will withhold , . _ for not over *10 00 would be a boon to 

their names from publicity so that they ' Wanted. A Factory hundreds of thousand* of houaewive*. and 

may not be totoa^witli a «** <*"*' To the Reconstruction Editor of the tKJSat economy thoy3d^JSy 
rospondenoe from unpractical toventoj. 8msNTirK! Am „ 1can put into ttoir home. I firmly bebev* 

Ws not€ m th e 8cnumwc Amsucsn that aoKwoue will make a proper fireiasa 
rLrSLr rT P Z JJrl ZZ ot 14th, a notice on page 485 cooker, advertise it thoroughly, and aeB 

under head of Reconstruction, to which an unmenae number, because such a cooker 
would Uko to take up they will facilitate . w eeientific. save* fuel labor and worrv 

mselMs^corresn nd^ntL “ d eUm “ 8te mwk We have perfected and patented In the oooks food batter, and ie adverti^d^’ 
useless correspondence Umtod Statto and applications for patents who owns one 

Methods at Prasantitic Idea s hare been mode in several foreign countries, 

, , , for sn automobile non-puncture, non-blow- EUctrta Farm Ughtliw EatdpiMsd 

Inventors are urged to exercise judgment put, resilient tire This toe is a proven Tq . „ . .. 

in presenting their wares A well developed product and now ready to be manufactured , L RaeonstrueUOn Editor of the 

invention that can bo demonstrated with f or the market We have had set. of tires _ 

a model is far more likely to reoeivo eon ninnmg „ n machines since last March , rf manulaoturiag an electric farm 
sideration than one which merely exist, and are now making molds to manufacture “£*“■ •“tornatu, ekotncaUy oper- 
on pajier A photograph and blue prints time also wc have arranged with a tue ^ 

of working drawings are far more oon- plant to manufacture under our own t ^ 7-“* 

v.ncing to the average manufacturer than supervision tiree in a small wav until we 7 plt *? d <**»«! for furnish mg 
a patent drawing One correspondent g, t into a plant of our own We are in P riv *to utilito* to oouatey horn**, stotM, 
submits his patent elaima without any oorporated under the laws of the state of f"*' “ w ™ lls > dila ted fac tories. et* It 
accompanying illustration Some of our Virginia and have been closely investigated ™ 40 P* r °®. nt fower P" 1 * *kan any 

correspondents have offered good «u«- by the State Corporation Commission of of J “ tow compotitore and is a Ford ids* 
gestions which they confess are not pro- t hi* state and granted a permit to sell fleld “ th4t jt lend * «*elf to big 

tectod by intents Some have toed to stock We have not as yet decided on a ^ P"" 1 "'*'™ «<* * marketing 

sell more ideas not embodied in any location for our plant, but have had offers 7*? 1.7““ W °“ d und ® r *® 11 Mytbln* In 
concrete form- ideas so vague that it from several citie* However wa are ‘to® 6 ' 11 , . 4 , . 

would require the exorcise of inventive investigating all places from every source W “ c,tt f ot bfl K m to *«pply the demand 

faculties to devolop them sufficiently to bs that will be of greatest benefit to our cor m on ® ■ tata “ on ®- ® nd du « to the advent 

patentable Obviously such suggestion* poration before we decide on a permanent m *“ uffcoturm « «°«dito)n* In the South for 
are practically worthless home for our plant shipping labor eon- P^cmg eouipment of this kmd aa wall 

The average manufacturer is not an ditions etc etc Our proposition means the faot of * W0 ' 000 

inventor He does not care for abstract muc h to the community m which it is , whoIJy “MWflWtte tor a 

ideas InvcnUons must he presented to fa ally situated We are open now tor f rod 'w4 ®* «“■» uncommon merit as out* 
him in concrete form He wants to see correspondence with factory firm* who „ *to«ooailiiog and handling « Big 
the putents that cover the invention* may have capacity plants for an industry ,i } uaum “ * big, aucoowrful way, w* am 
because a patent is evidence of novelty that w all and more than is or has bean P 1 * 00 ^* to Ocm*oUdata with an established 
and a guarantee of protection from com- expected in the touring oar and trunk tire mw ? U T* tur * r . «*»«rce* and or- 

petition But m order to gam an adequate world ga n i s a tom , or bay* our syMam taken over 

concur tion of the invention he must have by a blf corporation to touu/tfliDif tatd 

it well { mtured and preferably embodied A Stf# for Libwty Boodi merohandi#© 

in a wt rking model To the Reconstruction Editor of tb* P“ r piod “ ct kmd * itmt3i ideally to Mg 

Those who arc prepered to submit a Bciintivic Amsbicon vwum* produetiop to undecwO eompvti- 

working model should so state in thrir On page 485 of your December 14th tton **", 40 domu * at * ltB fi«W wMs* is 

letters Do not send mode U lo the Rv Usue there is a request from a manufao- M enormous poMibiUtlM m Ml 

construction tdtior He cannot handle turer for suggestions as to metal article* ** P»eee*t « negligible oomoctitten 

them Instead send him photograph* of that could be sold in large number* with , **! ¥»*» U* to OOt 

models proper advertising P)« detailed laformath* will b« gU^ 

CUann, Houaa of Prom. ^ For *> veTti ye »» I *old hardware OV«T *‘ Vtt 

Umrmt Hous* of Progr*** tts counter and on the rood, and for the EWirf. Ag f-a- .. - 

The aim of the Reconstruction Dl* inst few years was buyer and sales manager W WsiP MMa 

partmont is to become a clearing berate for tor a large wholasalo and retail hardware BmtA SCffgp 

useful and progressive Idea*— to bring house One of the item* that I always felt A DEVELOPMENT at war — ghfa 
about a closer cooperation between in- Would bo on the market i* a good sub- in the steel tefhwWr 
ventor and manufacturer— to bring the dtential metal box to hold valuable papers States has been the de mon* aT32 
manufacturer m touch with useful in- f« household use Such a box should be possibility of -Tni— 

vont ion» and the inventor in touch with of pressed steel of a gage mflfciesti? oastiaa* direct from .7^, vT 

manufacturers needs heavy so that it would ktepiti and 

■The Reconstruction Editor cannot at- fte cover stay on and fit properly in suite before. rTUT T Ti T 
tempt to answer all of the letter* sent Pf any ordinary aocident The weight ea*t4fl tha'fii m 
to him, but he will see that those which would also give the purchaser a w nr r of to 

are in proper form are forwarded to caanu- esfcunty and would protoot the content* Uri bite, rnrif wKs !!E» 

facturere who are likely to be interested much more thoroughly from fin ifrfj dp Sm hW.<r*rt^SatoM‘ 

in their subject matter the thin tin box** on th* market. ^gisltj dMUMteateS 

Here are a few of the many aeons of Because so many milhona of people npw fftrseillfi nag fni 

interesting letters which the Reoonetruc- own Liberty Bond* and have been i — V*nH ** nniir T rTi jsil Sils iiri 111 iT i 
bon Editor ha* received for the fiat time to th* naed of tome p eo- 


worker* genertlly 


from buying them by the prohibitive prioe* 
asked fbr standard make* Th* low priaed 
fen* that are on th* market am altogeth** 
too small and poorly constructed to be 
useful or salable m largo numbers 
A good sanitary fireless cooker to sell 
for pot over $1000 would be a toon to 
hundreds of thousand* of house wives, and 


would Uko to take up they will facilitate . 

the task of the Editor and eliminate much w p . y , 

useless correspondence Umkd StateT ant 

Methods of Presenting Ideas *»« been made in 

y , , for an automobile 

Inventors are urged to exerciao judgment out, reaihent tire 


accident The weight eutdft ttt* f««»uf egMIgfiii 
the purchaser a sense of to tihstemp kwtaflS)S2» 
ild proteot the eontente gig |thn, msItotTaSl O l 
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Turning to the Tasks of Peace 

For twenty one months American industries have 
labored under the spur of a great purpose and to 
help accomplish a great task Now that task is 
done The trappings of war become relics We 
lay them aside and turn to the tasks of peace 
For twenty-one months the Hercules Powder 
Co has had but one thought and aim — to con- 
tribute its uttermost for the winning of the war 
Great plants have been built, new methods de- 
vised, sources of supply discovered that were 
before unknown 

Due to this development, made necessary by war, 
the company is today capable of serving tne Indus 
tries of peace to a greater extent than ever before 
The great industrial era which the country faces 
insures the certainty of there being ample oppor 
tunity for rendering this service The use of ex- 
plosives is essential to the great basic industrial 
enterprises In mine and quarry, on the highway 
and along the railroad line, when the course of a 
river is changed or a dam built, where irrigation 
or draityage is necessary, and where idle lands are 
converted into fertile fields — there Hercules 
Powder! will meet the demands of peace as they 
have the demands of war 

*k jf&tpULES POWDER CO. ML 

( CSla|0 S*. Lov« New York P tteburj Kan j jj[ 

fffh Dbt* HieUrwi Pi. Sin PnmcHco Silt Like C ty 
f* & Jaffa Chatttooo*. Pltoburjh, Pi W lmlnjton D«1 
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That Bridqe of Ships 

The Sinews of Construction at once became the 
Sinews of War when it was decided to build and 
naintain a 3,000-miIe line of communication 
setween America and Europe. 


leglonlng in the mine and foreit every 
louad of material in our Bridge of Sh pi 
rai handled again and again by wire rupee 
-silently efficiently expedilit uily And 
i each ahip was finiibed wire rupea put 
board the equipment and the cargo The 
leohanical etavedorei of our great docki 
n the other eide wire rope equipped 
re the marvel of F ranee 


From our entrance into the great etruggle 
by far ihe largnt part of Broderick f 
Baicom Wire Rope produced hai beei 
engaged directly or indirectly in war work 

There n a grade of B & B Wire Rope 
best suited to every purpose civ 1 and 
military Our grades include the oelebrated 
Yellow btrand Wire Rope 


BRODERICK & BASCOM ROPE CO , ST LOUIS 

N8W YORK CITY 


Fsetonn 9/ Louh and Sttlllt 


SEATTLE WASH 


Broderick6 BascomWire Rope 


ggaaansB 


>9 Clinton Stroot 


Corliss Engines Brewers 
and Bottlers Machinery 

77i« VILTER MFC CO 


mwnahoo Wit 


S OLVINE B OILER P RESERVER 


EUREKA MFC CO 


Jarsay City N J 



Old Names tor a New N»*7 

(Conlinutd from pe«e *7) 

militarist Napoleon Leviathans ot the 
British Navy aleo advertise native prow 
vw» *nd l uU dog tenacity wit nett figer 
Ohd 1 ion Valiant and Vengeance 
Audacwus and Revenge Fhunderer 
and f riuaiph Indefatigable and 
indumtablo and Invincible 
Thu 1 rench show an equal pride In great j 
htetour fig ires and tpoehs when seeking 
nhip titles but loadi rs in (bought and emo j 
aciior f irnidli inspiration as well Under 
be tn lor float the C harlemagne 
Jean 1 Arc and Rt I ouis reminis- 
cent of ett pne building and of the Cru 
Sides Hi i n IV toll* the story of 
roman 1 1 Navarre a nec t li one of the] 
greatest kir gs of France while Charles 
Marti 1 rtniuds the beholder of the hero 
of a di cis i c battle of the world the victory 
oker tl e Saracens at Tours in 732 Over 
Conde falls the shadow of the 
greatest of a great military family and 
the Maemna and Carnot breathe 
memories of the Napoleonic era On the 
other hand mammoth dreadnoughts pre- 
d re* fin ights and battleships proudly ride 
the waters bearing the names of the 
philosopher Diderot (Who aspired to 
She glory of Plato yet did not blush to 
imitate Plautus ) and the statesmen of 
Revolutionary times f ondorcet and 
•Vergunid The Voltaire and Vio 
tor Hugo recall not only two of J a Belle 
France s most noted sons lut two of the 
noted men of letters of any age an 1 
The ( amhetta and berry 
suggest two w »rld famous statesmen of the 
early eighties while Truth and J un- 
tie Dettoera y and Republic pro 1 
claim the exultation of a country released 
from tl e autouacy of empire into the joys 
of freedom 

Quite tl same catholicity of expression 
i found m Itali wl tch j facts the Tulius 
aesnr ai d An Irta 1) ria namesake 
>f t harlcs 1 ifth s in penal admiral along 
side the Caribaldi ard ( avour re 
ipectively illuminated by thoughts of the 
fiery mmUenth century rip ibhcan and the 
astute father of today s united Italy Two 
jthor notable contrasts appear in the 
Moroo Pol substantial ghost of that 
wonderoua thirteenth century traveller 
and Lionardo da Ymei ndoltnt of the 
genius of the Renaissance and than there is 
tl)e Columbus launched in the 
class os the Dante 
The Dutch always a nation of seamen 
honor their great udmirals in the 1 romp 
De Kuvter and Germany appro- 
priately enough has graved upon her 
latest gigantic instrument of present day 
frightfulness Hindenburg Former mill 
tary crises in the life of this nation are 
celebrated in the Frederick the Great 
and in the Moltke and Rood Bis 
rnarok s gnat coadjutors while the ro- 
mance and poetry of the people shine forth 
in Siegfried Odin and Undine 
The component parts of the early United j 
States navy evidenced in their titles the 
simplicity and vigorous atmosphere sur- 
rounding our ancestors Besides the five 
now to bo recalled by the new battle- 
cruisers the stars and stripes floated over 
the Wasp and Hornet — simple 
perhaps but vigorous certainly In the j 
war of 1812 both of these somewhat fiery 
insects distinguished themselves as sharply 
as was fitting the one capturing the British 
ship Frolic while the Hornet stung 
the Peacock into a watery tomb Then; 
there were the Scorpion' and “Asp,' 
veritable watch dogs of the sea (to mis one s 
metaphors a little) The Alliance ' 
named in honor of the bonds of friendship 
eOmenteil with F ranee in 1778 twice bore 
the fortunes of Lafayette across the At- 
lantic under the command of Commodore 
‘Jack Barry Stephen Decatur, in the 
b|d United States, deemed the fastest 
vessel of her time, conquered the Bullish 
‘Eurydiee and “Atlantic * during ih* 
second war with George III while im\ 
Congress did a generous share in up-; 
holding the dignity of the infant American] 


IL tm 

| Republic ftCMN bf ib» J* 

Independence wft rep«s*«md « «*• 

I * Adams and the Haaoock, the 
dolph was called after the Virginia family 
Which subsequently gave to the world 
John of Roanoke— and perhaps it was p 
molanoholy anticipation of the tyttoe&k 
tendencies of this oelebrated publicist that 
the fngate blew up dtmng the «ru«{* of 
70 in a battle with John Bull# ,r ¥ar- 
month 

The memory of Lawrence m mdise otubiy 
associated with the sanguinary ooofflot 
between his ship Chesapeake ’ and the 
British frigate Shannon While that of 
Perry belongs to the great victory of Lake 
Erie and his Lawrence and Niagara 
t was during that same war of 18L3 that 
b re appeared the vahsnt little schooner 
Purveyor which captured the “Nar 
c issue flying England s Jack 
Are there not many names of this roll of 
honor well worth reviving among our 
modem sea fighters? For example, how 
much more effective for submarines than 
tho uninspiring 0 plus a bald number 
would bo the Wasp or “Asp * or 
Scorpion? 

It is a large pity that the present fleets 
of the United Bletes so slightly reflect vhs 
mighty history with which she is endowed 
Among smaller craft are to be found indeed 
Bainbndgo Barry Deoatur 
Lawrence and h arragut, but there 
aro more full as worthy to be borne by our 
present-day sea fighters One looks m 
am for a Washington Madison 
Lincoln Polk or McKinley be- 
neath our blue Jack yet they ware the 
Presidents identified with the five mat 
war crises of our past and four of those 
struggles at least were fought in generous 
part on the water 

Naming a ship does not call for so highly 
developed a genius in kaleidoscopic pho- 
netics as does Pullman oar christening, but 
none the less is it a matter of far more 
importance than may appear at a casual 
first glance So Secretary Daniels move 
m the matter of these battle-cruisers is one 
to be emphatically oommended It is to 
be hoped it may portend yet further ad 
vancos in a good direction 

Weeding Out the Poisonous Fishes 

(Conltnutd from pagn tt) 

it wen / olypterus is another edible 
Afri an fish which can stay out of water 
novel oJ hours \Y hen approached it raises 
its long dorsal fin and strikes with its 
spines lac rating the hand Here we 
have both poisonous spines and teeth 
l ho more imposing African fish of the fresh 
waters is IJ ydrocyon with teeth as large 
and outting as a man-eating shark s 
conical the outside row projecting out of 
the jaws and the inside row lying down to 
fake the plane of the outer teeth when 
destroyed It u as poisonous as a shark 
Dr Hugh M Smith Director of the 
Bureau of Fisheries Washington, describes 
many of the ray fishes which however 
edible in some of their parts, and however 
valuable for their skins as leather, are 
dangerous customers, causing septic poisons 
by their stings or bites or both The 
Torpedo fish ranges from 38 to 100 pounds 
in wsight “The fish is able to emit s 
very strong electric discharge from a 
large organ situated eh eithe r side or just 
back of the head. The shock from a large 
fish can kneok a man down ' Theelsctrie 
rays have tmohpnwd dorsal tea tat 
stinging The rsyfish DatyatU 
up to twelve feet in 
usual barbed a^mes at 


•pifiee into Rs victims, W 


«** retires 
having toe 

a of the tail 

whipray of this terms 
whip, jabbing its barbed 
tuna, with power *e<fi«sct 
or rubbe r bow* 

atingtng tjtfM, atowaNhm^ftSfi 
may well be avoided, apwimns 
« b* towsju* eammen tooth** 

|iff *533 
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You Handy 

Wouldn’t you like to be able 
to do all of the little repair jobs 
around the house yourself — to 
be free from the nuisance and 
expense of calling in paid help 
for little things like putting up 
a door bell or fixing the lawn 
mower? 

Wouldn’t you like to do other 
jobs quickly and just as well 
a* the “handy man - — hanging 
pictures for instance? You 
can with 

Pliers 

There are many different mod 
els of Red Devil Pliers each 
with special features For in 
stance, No 999 is a combina- 
tion of cutting pliers and nut 
wrench just the thing for 
handling pipes and nuts, for 
cutting wire and for use as a 
hand vise 

They wont make a skilled 
mechanic of you, but they will 
enable you to do scores of things 
around the house just as well 
as a skilled mechanic 

Atk your hardware dealer 
for Red Devil 999 and 

make yoar hand r handy 

Smith & Hemenway 
Company, Inc 

Sales Export Oftlooi 

266 Broadway, New York, N Y 

Factorial! Irvington, N J 

Rad Dorir U th* Export Modwotc . 
swids to lurow quality la Kan. EWctri. 
oUh Took. Hack Saw Fra ia aa and 
Bladaa Aoarar Kite, Quia DriRs. aad 
aikac tiaad Taak. all a* a claw wW. Rad 


Weeding Out the Poisonous Fishes 

(Continued from pay* 40) 
median row of very broad teeth flanked 
by St voral rows of smaller narrow teeth 
None >f the abm are true fiahos Some 
of thi in reproduce by eggs encased in a 
liathiry tapsult and others bring forth 
itir i uiig alive 

lust h >w numerous poisonous fishse are 
11 b bettor known when Dr Gudger 
1 1 th rs tuush their investigation*. 
•lt more dangerous to the public, perhaps 
i > ir dible hshis which have become 
infested with minute worms that act as 
lis am arriers if toxic bacteria These 
| dim ase arm nt go generally under the 
1 mi 1 if ci Bt ,d« h nematodes and tra- 
in it 1 1 s 1 he nematode is a known 
earn r jf the germ of canoer A govern- 
nu nt rc|>ort of several years ago showed 
that all American trout hatcheries had 
become infected and that cancer in trout 
was spreading into the fresh water gtreams 
and also largely infecting some of the species 
of salmon 1 rout of large bodies of water 
and salmon taken in salt water were not 
shiwu to be so affected In July and 
August all spoucs of edible fish perch 
1 ass etc in small shallow lakes and slow 
moving streams are known to be dangerous 
to oat their flesh being permeated with 
minute worms 

Something hk< eovonty species of fish 
parasiti s have been enumerated making 
tangcrous for food fishes of sluggish 
inland wators As a rule fish from deep 
salt water are most immune from parasites 
if butcluri 1 when taken from the ocean 
Those forms howevor which pass from 
salt water through brackish water (mixed 
salt and fresh) into sluggish waters are 
liable t > Ik dangerous to eat Th< same is 
I true of these fish that pasn into streams or 
I lakes infeote 1 with poisonous wastes from 
I factori s or which live uuturaily in such 
waters 

So iin forms of fish bivalves etc , 

I become into i tod with the gem of typhoid 
1 1uh has been especially true of such bodies 
i f factory and sewage polluted waters as 
| Long Island 8 >und No body of water 
extant has produced so many oases of 
tjphoid in humans as the soft and hard 
clams and oysters of Long Island Sound 
\ good second is Lower New \ork Bay, 
reeking in scwagi and pollution from 
factories It is a entni to allow bivalves 
fnm such souras to be sold in the markets 
The Stall of New Jersey has likewise had 
a hard struggle 1 1 rid its bivalve industries 
of the lower Delaware River and the 
indentations of Delaware Bay of typhoid 
infer ted products The state has been 
forced to givi great care to its natural 
oyster bods and to the places where it is 
allowed to plant seed oysters This has 
required enlarged police patrol and heavy 
| penalties for infrac toons of the laws and 
regulations besidis a heavy annual ex- 
pinliture Notwithstanding all precau 
toons occasional epidemics of typhoid 

Cement Drain Tile 

(Continued fr m pate JO) 

inexperience in the business the use of 
unfit aggregati tio loan a mixture too 
little water or poor methods of curing As 
l result the breakage in hauling has in 
inai y instant is been altogether too great 
After the tile have been laid in the ground 
thi y shoul 1 increase in strength and they 
will n it be injured by fretsing and thawing 
if subjected to such conditions as will soft- 
burned i lay tile This fart though, 
should not be used as an argument in favor 
of poorly madu (cmmt tile 

it is only under unusual conditions that 
it will pay individual farmers to make their 
own cement tile 1 here are a number of 
good small cement till machines on the 
market by means of whu h it w possible to 
make first class tile The proseas, how- 
ever is rather slow and the amount of 
hand labor required is so great that it is 
impossible to make any large number of 
tile with economy If one is located some 
distance from a point where clay tile are 


handled and if a good aggregate is dose at 
hand conditions are somewhat altered and 
it may be economical to attempt the home 
Bianufacture of oeraent tile Again if a 
large number of tile are to be used and a 
good aggregate is dose at hand one might 
afford to buy a largo power machine and 
make the tile on a large stale An instance 


icr paid 
h tile to 


$600 for a machine and made enough 
drain 300 aores of hn own land and he still 
has some 500 acres to tilt 

In a general sense the praitue of taking 
one s time to construct an article made in a 
commercial way and on a large scale is 
questionable Turn. is money now to a 
greater degree than ever before If what 
is wanted can be had on the market at a 
reasonable price buy it lt will usually be 
of better quality than the hot 
produi t and really cheapi r if all thi 
considered 

This question invariably antes 
writer s mind — If good clay tile arc to be 
had why consider eomont tile? A well 
made clay ulo will last for a hundred years 
— even longer 1 he average farmer can 
bitter judge the quality of day tile than 
of cement tile Tie therefore is not so 
likely to make a mistake m this respect 
If good clav tile and good cement tile are 
to be had at the same pnee he will bo less 
likely 1 1 1 rr if he chooses ( lay product On 
the other hand if thi cement tile are 
slightly less in price and he can satisfy him- 
self os ti thur good quality he may with 
coon >my choose the cement product A 
good cement tile should nng clear when 
struck with a hammer lhe surface 
material should not easily rub off and it 
sh tuld have a dense appearance and be 
free from cracks or checks 1 here should 
also be evidence of water marks on the 
•urfaoe to make sure that they 
mixed too dry 

Home cement tile manufacturers make 
the claim that their tiles are superior to clay 
tiles b< ause water adl pass rather freely 
through the walls of the tile whereas it 
>t pass through th< walls of a bard 
burned day tile lt has long been recog- 
nised as a fact that little water does or is 
expected to pans through the walls of a clay 
tilt — it enters at the joints It has not 
been demonstrated as a fact that this 
characteristic of cement tde w one to be 
1 

The Rotary-Pole Magneto 

(Cnnltnucrf from pate 34) 
lhe thing is a manifest mechaniial im 
possibility One remedy consists m mount 
ing several magnetos allowing each to 
fire its fair share of cybnders at i 400 or 
3 000 revolutions but while that would 
do very nicely on the ground the added 
weight is very serious in the air By 
means of a so callod rotary sleeve the 
armature magneto can be doubled up and 
made to spark four times per revolution 
but thiB is the absolute limit and it is not 
enough 

The rotary pole affords an escape from 
this dilemma We are here no longer 
restricted to two or four flux reversals 
per revolution of the magneto shaft we 
can have as many as wt please For the 
pole may be built out to make contact 
with the field pieces not morely in a 
single lobe but equally well in multiple 
lobes lhe wings of north and south pole 
must alternate around the shaft and 
opposite each north pole lobe must lie a 
south-pole lobe Nubject to these re- 
quirements each pole may have as many 
lobes as we please to give it there will be 
a flux reversal every time a north lobe 
is ousted from the critical position by Its 
south successor and vice versa 

So where the old system would have 
tiled for an 8- to-] gear in firing an 
engine from a single magneto, the new 
using a six-hole outfit does the job on an 
8-to-d gear and for other combinations 
there are corresponding reductions in the] 
gear ratio The explanatory diagrams j 
show the simplest type, with s single lobe 
for each pole, the set-up of other types wdi 
be dear from the above remarks 


The best rate-of-work 
you can get (ram machines » 
assured by 

AjwS la 

COUNTERS 

— because the output of the Vender* 
equipped machme may be held to the 
highest point recorded by the counter, or 
brought still higher by such developments 
as register gams on the counter 



Suitable counter t for operating the dif- 
ferent type * of mathtnee unit be teen tn 
the Veeder booklet— copy tent glad, y 

THE VEEDER MFC. CO. 

sat St, 


RESET HANDLES-STOPIEAKS WITH 

SM00TH-0Nw«™n>, 



Publtehad Doc 2, 1*18 

96-Page Catalogue 

at 

Scientific and Technical 

BOOKS 

Uedet KOt Hltee ea Stt eohtecte 

Selected (ram morn than 7 000 books now la 
print Thlx catalogue Is the latest sod best 
list ot twtmicxl and scientific literature which 
iso be secured Condition. In the pubUahlox 
b isb ess are so severe that It Is with some dlflT 
oulty that tn tty books can be obtained For 
which reason this paw tu timely cutalocut of 
bocks will be psrtiouUny welcome 
Writ* to-day far your copy Sent free on attllceUon 

Snwhtc Amticm NfcMwt C*„ 

wa re tek s gy , W U ss tew * BU*. HmTaAtt J 


2252 HEARING 

It NKCKSSARV TO YOUR 





Jaauaxv 11, 1919 


SCIENTIFIC AMERICAN 


43 


One more rather conspicuous advantage 
inheres in the rotary-pole magneto, with- 
out mention of which our story would be 
incomplete. The coil must be wound about 
the core through which the flux passes, 
or there is no current induced; so whore 
the core rotates, the eoil must rotate, too. 
But in the rotary-pole magneto the core 
doesn’t rotate; it is way up in the bow of 
the magnets, quite out of the field save as 
the field is passed through it from the 
field-pieces. So there is no motion of 
the ooil at all. 

This simplifies the mechauical end of the 
outfit. When the coil goes ’round, we 
have got to piok the induced current off 
it as it shoots post; and for this we need 
brush contacts and complicated circuit 
breaker*. But when the coil stands still 
while it produces the juioe, we can pick the 
current off it with the simplest sort of 
devices, and do away with several trouble- 
s >me and complicated moving purts. 

Like the sewing machine and the tele- 
graph and the harvester and every other 
good thing, the rotary-polo magneto did 
not “burst full panpolied from the head of 
Jove,’’ Jove in this ease being embodied in 
an American inventor, Charles T. Mason. 
There was the basic idea, patented in 1912; 
and ever since, as in the parallel cases 
mentioned and in many others, there has 
been a gradual process of improvement 
by accretion, for some of which tne original 
inventor was responsible, but muon of 
which was contributed by others. It was 
the stimulus given, both here and abroad, 
by the war that lent the final touches to 
the present high state of development 
attained by this ingeniuua apparatus. 

Logging by Electricity 

(Continual from pope H) 

Aside from possessing no boiler and 
fuel -oil tank, the electric donkey doos not 
differ greatly in appearance from the 
steam yarder. The motor and drums, of 
which there are three, are mounted on a 
heavy wooden alod. The main drum is 
driven by a train of three reduction gears, 
and has its ends filled with cement to 
deaden tho noise. 

The machine is now working at a distance 
of two miles from the power house A I 
permanent bore wire ooppor transmission 
line has been installed to serve the engine. 
The power is stepped up to 13,000 volts 
for transmission, and reduced at the scene 
of operation# by a portable transformer 
to S50 volts. The motor takes its power 
through 500 feet of armored submarine 
cable, which can be laid with absolute 
safety through mud and water. This 
cable being wound with heavy steel 
makes it rugged enough to be dragged 
through the brush, as occasion requires a 
change of looation. The machine oan be 
moved by its own power, by attaching 
its main cable to a convenient stump or 
tree. The transmission line has to be 
extended in the general direction of the 
change of setting, as the moving radius 
cannot exceed the length of the submarine 
cable. 

To provide for communication with the 
crew at work in the woods, a signal wire 
attached to on air whistle on the engine, is 
run out to the point where the load is 
attached. A boy glvSe the requisite 
signals at the direction of the hook tender, 
by pulling on the wire. The electric 
logging donkey being far lighter than the 
■team machine, requires adequate anchor- 
age fore and aft to keep it on the ground. 
Aa the accepted practice In the Paeifio 
Coast woods is to run the main hauling 
fine through * block on a spar tree, often 
over 100 feet in height, to keep the line free 
from obstructions, it cm eaauy be under- 
stood how the machine has a tendency to 
lift itself off the ground. A few turns of 
spare cable connecting the sled with a con- 
venient teg ear tree solves the question of 


hundred feet, where the log w attached to 
the main line. Electric motors have no 
exhausts, to speak in eloquent terms when 
they are being overloaded The logging | 
motor is no exception. It pulls to its 
capacity and quietly stops The rigging 
men, when working with a steam machine, 
can tell from the sound of the exhaust 
whether tho load is too heavy or whether 
a stop is necessary to adjust the hitch, u 
thing nut yet possible with the elector 
yarder. Engineers of the company are 
at work on a whistle arrangement, worked 
by an electric relay, which can bo adjusted 
to function when tho load reaobea a pre- 
scribed limit of safety. 

The advantages of the electric machine, 
lore abundant power is available, are 
manifold. The electric motor as designed 
today, constitutes one of the most fool- 
proof machines in general use. With the 
use of electricity the problem of piping 
water long distances to the engine is 
eliminated and the services of a fireman arc 
dispensed with. Added to this comes a 
marked reduction in fire haiard. 

The Return of Our Fleet 


Another contrivance, re yet lacking on 
the decode yordre, 1* a ovedaod waning 
dcvfac, whore deni of alarm tu be 
hoffdl dMhudy hi w didmre of revered j 


(Conitt lurd from pate 33) 

Grand Fleet that it dare not leave its 
harbors. As a mutter of fact wc are told 
by Admiral Rodman that the fleet was 
constantly out in search of the enemy, 
md that small detachments were sent to 
ruisc near the Gorman bases, in the hope 
of luring the High Heas fleet into the open. 
But he would not venture out 

Tho fleet was frequently under attack 
by submarines. Bays Admiral Rodman: 

jur operations in the North Sea 
e frequently attacked by sub- 
marines, and our battleships had numerous 
narrow escapes, often only by prompt 
skillful handling. On one occasion a sub- 
marine rammed tho flagship “New York,’ 
dented the bottom, and demolished the 
starboard propeller. But there is every 
reason to believe that the blows from the 
propeller sank the submarine. En route to 
drydook to make repairs and install a 
propeller, three torpedoes in rapid suc- 
cession were fired at her by hostile sub- 
marines. But agaui she avoided them by 
clever roaneuvnng and escaped. Onoe 
when guarding or supporting a convoy of 
thirty or forty vessels, on the coast of 
Norway, in nud-wintcr, a bunch of hostile 
sub* fired six torpedoes at us. Again only 
our vigilance and instantaneous raaneuv- 
riug saved us, but by a very narrow 
gm. There were still other attacks by 
submarines which necessitated quick action 
to avoid them. 

“It would be superfluous to go into tho 
details of our operations in the North 
or to mention the rigorous climate, where 
the latitude is north of Sitka in Alaska, or 
about equal to that of Petrograd in Russia; 
or the terrific weather, the cold, sleet, snow, 
ice and heavy seas; ths arduous and danger- 
ous navigation; the continuous cruising in 
close formation at high speeds, without 
lights, where the winter night* lasted 18 
hours. Or the dangers of mine fields, 
own sometimes, as woll as those of the 
enemy; or the repeated attacks of hostile 
submarines on our battleships, and the 
never-ending readinens and vigilance of 
the whole fleet to put to sea on all but 
instant notice. 

Always Ready to Fight 
"Let it be sufficient to say that during 
ir absence of a year there woe no other 
condition than that of constant and con- 
tinuous readiness for action. There was 
no liberty or leave worth mentioning; no 
one allowed away from the ships after 
dark, not for a period longer than four 
hours, and then only in the immediate 
vicinity of the ship, in signal or telephone 
communication, subject to recall. AU 
ship* were completely dosed and darkened 
front sunset to sunrise, as a precaution 
' air and other attacks; in winter 
ant from fifteen to eighteen bourn 
per day. Thie, m all but an orotic dimate, 
sra* one ef *ut many hardships. But there 
bo complaint; on the other hand, 


JsJOT Chance!— High reputation is never the re- 
sult of chance. Underneath it you will always 
find the rock-hewn foundation of real worth. In the 
case of KEYSTONE COPPER STEEL, its high 
standing has been fairly earned — and has followed as 
the result of undeniable superiority in actual service. 




snd service have proved that high grade Steel alloyed with 
a certain percentage of Copper will withstand rust and cor- 
rosion to the highest possible degree, and assures long life and 
satisfactory wear from atl forms of exposed sheet metal work. Look for the Keystone below 
regular brands— it indicates that Copper Steel is used, and is placed there for your protection. 

„ APOLLO -KEYSTONE Corner Steel Galv.nked 
Sheen ere uncqu.Ivd for Culverts, flu ~ 

Slloij Rooties. SldlnS. Spoutlnl, Cornice 
Ion purpooes Accept c 


lo Keystone Our Apollo booklet W ot spec! si in* 


KEYSTONE Copper Steel Tense Platen (Rooting 
Tin Plates) ire carefully raanulaetured sad are hlohest 
In every penicular. Them plains nrn specially 
for msidnoccs end puMIc buildings— fireproof, 
, sstlsfsctory. Send for our Roofing Tin book- 
**■ l‘i»e advantages oC metal roots. 


We manufacture Sheet and Tin Mill Products of evtry description 
and for every known purpose— Black Sheets, Galvanised Sheets, Cor- 
rugated Sheets, Formed Roofing and Siding Products, Bright Tin 
Plates, Terme Plates, Automokile Sheets, Special Sheets for Stamp- 
ing, Stove and Range Sheets, Electrical Sheets, Black Plate, Etc. 

AMERICAN SHEET AND TIN PLATE COMPANY, Oeaeral Offices: Prick BaUdlag, Pittsburgh. Pa. 
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Price of Pocono Hitle 
Bungalow, $5 75 
f.o.b. Brooklyn. Sand 
chock or money 
order for $ 143.75 . 
Pay balance of 
$431.25 when noti- 
fied bungalow it 
ready for shipment. 
Send I8c for catalog 
showing the full line 
of Boesert Houses. 


Order Now for Spring Delivery 

Picture tikis bungalow in your favorite summering place— up in 
the mountains, at the seashore, close to the 
shimmering wators of a breeze-swept lake, 
or perhaps nestling in the silences of the 
deep woods! 

Possession of one of these inexpensive, artistic 
and Bturdily built houses not only adds greatly 
to the pleasures of country life, but saves the 
high cost of living st summer resorts. 


Shipped in sections of lonvcmcnt size for 
easy handling. Any two |>ersons can quickly 
resemble the parts. No ex|>crt labor necessary. 
Dimple instructions for assembling furnished, 

Bossert Houses 

■WiMl be confused with eo-eelled “port- method of rotutrurUon which insures uniform 
shls homes nr temporary obaroelsr Boosert quality throughout end lowers construction 
Houma ore of sndurina quality ol malarial rout, 

M fontS rkB> *“ kiP *“ d ™ Ur < ' ov « rwl b f U 8 Bowcrt House, are shipped oomplele from 

They are taimested st the Bossert plant — a bun* and hardware attached™ w,n< * 0 * ,, 

LOUIS BOSSERT A SONS, Inc. 

1308 Grad St, Brooklyn; H. Y. 
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1 loot! flows through our vu, is We have centers of control What happens? They 
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Start Your Boy on the Road to 
True Manhood! 
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MtEafactwers, Stknlate 
the inmtift JbcaHie« 
of your Eayawrt «*4 
Meduoki 

by making available to 
them a complete set of 
all patents — properly 
classified — which relate 
to your particular line 
of work. TV molt* 
will lurprioe yV* We 
can furnish such sets of 
patents in convenient 
form for ready refer- 
ence. Write our Manu- 
facturers’ Service 
Department. 
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To carry the load and stand the strain 

T hat is the duty of axle and shaft in actual sendee with a record Is such service they will perform as consist- 
Within that great truck there are ball bearings that carry ently and with as little attention where the load la lighter 

all the strain of the shaft and all the load of the aide— yet and strain is lees— as on yeur car 

they have the added duty of reducing friction Rugged in strength precise m raanuiaatnre, yet certain of 

That Heaa Bright Ball Bearings serve this way under such performance in gruelling service That • the testimonial of 

conditions makes them standard And it s safe to say that their worth to you. 
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You can thank these men 
for some of the coal 
in your bin 

P RECIOUS black diamonds t. How 
we appreciate them since our experi- 
ences of last winter. . . . 

But few of us realize how science is sav- 
ing coal for us. We know little of the 
engineers who have devoted a lifetime of 
study to successful methods of saving 
steam and heat; who, through the insula- 
tion of piping and other hot surfaces, have 
worked out great economies in industry. 

Not only plant owners but the Government itself 
realizes what these men have done. During the 
last year die Fuel Administration has constantly 
emphasised in its Industrial work the tremen- 
dous importance of proper insulation And as a 
result it is estimated that among our mills, fac- 
tories and power plants over two and a half 
million tons of coal have been saved. 

And these savings will continue throughout the 
years to come More will be added to them. 
For coal wastes of ten years ago will never be 
tolerated again. 

So, for some of -the cool in your bin now and in 
the years to come you can thank, among others, 
Johns- Man ville, who through their laboratory ea- 

perunenters, by the development and application of 
asbestos, hsvs perfected methodsof heat insulation 
And this development of a complete line of 
insulation has enabled this organization to buQd 
up a brooder eervice in heat and power saving 
than would be possible were that eervice con- 
trolled and centered merely on the — 1* of any 
one type of covering Juet another way in which 
Johns- Manville serves, not only industry, but 
the whole nation. 

H. W. JOHNS- MANVILLE GO. 

tO Factartm^SmaU 1 Ur* Qtlm 
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An Ingenious Irrigation Scheme which ho had allowed for it Simp the pillar had fallen Forest Fires of Spontaneous Origin 

ANEW ZEALAND engineering concern recently the nver had men 8 feet It »u» lying just under the |T is usually assumed that forest lire* when not the 

conducted an interesting proceeding in the knwamu The intention was to back it up with 1 000 1 re sull n f gt rol e of lightning are the result of care- 

Gorge, where two pillars had been constructed for the ton* of nuca schist 1 his bl eking it was anlnijntid lossness on the part of hind* mu n campers piokmckers 

purpose of damning bank the water Lach of the pillars would silt up finally with sand u d tht whole of the river or wayfarers A lunch scientist, Mr G Raymond, 

is built of reinforced concrete The ooluuin on thenght- would flow over tlie obstructi m at a sufficient height to denies this and of irs several interesting hypotheses in a 

hand side of the river was bncf article in La Nature 


is built of reinforced concrete The ooluuin on thenght- would flow over tlie olwtructi >u at a sufficient height 

hand side of the river was 
46 feet high and 16 feet 
square and weighed 720 
tons, that on the left-hand 
side stood 36 feet high and 
13 feet square, and weighed 
630 tons The spot on the 
Kawerau where the nver is 
to be dammed back is about ! 
four and a half miles from 
its junction with the Clutha 
at Cromwell, and a few 
hundred yards inalde the 
entrance to the gorge The 
nver here is very rapid and 
narrow, running at the rate 
of 800 feet per minute 
The banks are very steep, 
and the tops of the pillars 
were not on a level with 
their edges The works 
undertaken by the Devel- 
opment Company necessi- 
tated the rawing of the 
nver, so that even at its 
lowest flow it would bo high 
enough to run into the in- 
take on the right-hand side, 
and theneo flow down a race 
to the power-house It was 

not considered possible to undertake the building of a run comfortably into the intake The nver being tl 

weir in the usual fashion, owing to the precipitous nature nuaod, the Burning which in built for a distance of 

of the Sides of the gorge and the great volume of water, chains on the nght bank will be available to carry 1 

which haa a fairly uniform depth of 17 feet water to the turbines which an to force the water fn 

On the pressure of an electno button the gelignite the nver to a height of 180 feet through 2 240 feet 

answered at one* to the finng of the obargo The huge 80-inch pipes, and thus imgnti an extensive plan tutu 

mass appeared to spring for- 
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Two monoliths ready for the explosion 


so a tremor ran through its 
length Momentarily it hung 
in the air, and then slowly 
bent and fell with a mighty 
oraah into the nver, the spray 
rising to a height of about 
60 feet From the time the 
explosion ooourrod till the 
pillar struck the water was 
just nine seconds The pillar 
appeared to give a roil when 
it again came to view, and 
the water of the nver surged 
back and then quickly re- 
sumed its onward flow, cover- 
ing the obstruction Tbs 
pular had apparently leapt 
out from its base os the ex- 
plosion occurred, leaving a 
gap between Its lower end 
and the bank of about 20 
feet When it eame to rest 
and when the pfflar had 
finally settled, it was seta 
that it wss lying in * diagonal 
position, its top facing Up- 
stream 

Tiw company’s enginemy 
on being interviewed after 
lha Miktg of the test pfller, 
laprassed his s a ti s f a cti on at 

£m££SS&*m ilSS 
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(Paris) to account for spon- 
taneous fires He notes 
first that such fires always 
of cur under the same con- 
ditions, namely, when the 
weather is dry, hot and 
windy, as for example, dur- 
ing the blowing of the 
* mistral ’ in southern 
Europe To begin with, 
he considers it entirely 
possible that the dry and 
resinous branches of a pine 
forest might develop enough 
friction in a high hot wind 
to strike Are, the case being 
analogous to the method in 
which various savages ob- 
tain fire by a "fire stick ” 
Again, minute drops of 
resin spherical in form, 
might act as lenses to bring 
the sun s rays to a focus, 
thus setting fire to the in- 
flammable materials around 
them 

n.-M.s.wsi.s.s. 

forest, covered with needles 

comfortably into the intake The nver being thus and other decomposing matter, often acquires a very high 
id, the Burning which is built for u distance of 30 degree of heat in the summer months, even a tsmpera- 
ns on the nght bank will b< available to carry the ture several degrees above 100° t , there may result 
sr to the turbines which an to force the water from catalytic effects in the presence of impalpable resinous 
nver to s height of 180 f<et through 2 240 feet of substances 

ich pipes, and thus umgatf an extensive plantation Lastly Mr Raymond considers the effect of a possible 

ongendonng of fnctional elec- 
tricity in scrape of bark, 
pine needles, ete , driven 
hither and thither by the 
wind It is indeed, a well 
known (act, that in the nght 
weather conditions many per- 
sons can light s gas jet merely 
by pointing a finger at it, 
after shuffling rapidly over 
the carpet so m to develop a 
large amount of electncity 
through friction Similarly 
the mere shaking of a 
blanket in the Sahara often 
causes it to emit a shower of 
sparks Apropos of this the 
Afnean explorer, Foureau, 
often mentioned the fact that 
dunng the blowing of the 
simoom in the dcs« rt hu 
pocket oompass was rendered 
utterly unreliable by reason 
of the electricity devt loped 
in its gloss cover by the 
friotion of the rand against it, 
driven bofore the burning 
wind So it ippeare eminent- 
ly reasonable to conclude that 
some, at least of our foreet 
fires may b lattnbuted to such 
causes as these, and that lo- 
comotives and campers and 
lumbermen may be acquitted 
of universal responsibility 
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To the Secretary of the Navy 

I N On S< n ntimi Ammiii an of Detimber 2Slh 1918 
midc known On vn> gratifying fait tlmt with 
Oi i lit uuntioji of the German Navy the I mini 
Stud m N i\> movid up to w ford plait V\< showtd ilno 
that bemliHi our allies lost mam of their inpitnl ships 
and stopped w oi k during thi war, upon tho« they wore 
building our nai v is so strong a second that it is equal 
in dreadnought strength tc the next thru navies those 
of lip in 1 rauci and Italy (ombintti 
Our Investigation showed that the United States 
possesses 19 dreadnoughts Japan 9 1 ranee 7 and Italy 5 
\A e found also that luenuse el the superior gun power 
iruior protection and displacement of our vessels our 
19 ghipH were fully a nuileh foi t he 2) ships of the throe 
IKiwers enumerated 

Our total of 19 completed ( lilted States dreadnoughts 
was based on a recent state mi nt of the Chief Con- 
strue tor to a t ongiessional < omnnttee thnt wi possessed 
that number As a matter of fact the Idahe is oom- 
plrted but has not }it had her trials and I hi l ah- 
fornia and lennissee are marixig eomplction and 
will be hnished by the summer It u fairly certain that 
all thru ships will be ready for service by the time the 
Peace Plenipott nti ine s have uftixod their signatures al 
Vi rsailles 

We are iddreflsing this open le lie r lo you sir, because 
we feel tliat you owe it to ( ongress and the American 
people to expluin whv you presented to the House Naval 
Affairs ( omrmttee and allowed to be published in the 
Ntw lei rh Turns (lie misleading statement of the naval 
strength of the Allies which appeared in the issue of that 
journal of fleet tube r list 1918 In the table pre- 
sented which we analyze on another pagt you group 
the eeuiipleted e ip it d ships under threw beads, viz, 
Battleships Older Buttleships and Obsolete Hattle- 
shi|>s and because under the first heading Battle- 
ships you assign He to the United Status (tills being 
the numhtr eif our completed dreadnoughts at the sign- 
ing of the armistice) it is t yidcnt thnt you intend the 
A rnene ail people to understand that the numbers as- 
signed under that same heading to the retepete tive navies 
of Orent Britain 1 ranee and Italy represent the number 
of e omplete d .dreadnoughts possessed by those nations 
As the result of your treatment of the statistics the 
eountry is led to believe that Great Britain has fi) 
dreadnought battleships completed I ranee 20 and 
Italy 14 whereaH the t ruth is that Great Britain 1ms 
only 11 France 7 ami Italy r i Ho that in your effort to 
eonvince the taxpayers of the country and their repre- 
sentatives in Congress that our navy is inadequate you 
give the eoirect figure for the dreadnought strength of 
the U luted States Navy and exaggerated figures for the 
dreadnought strength of our allies Your statement 
would make the m believe the British dreadnought 
strength to be about double what it is, and the strength 
of France and Italy about treble 

Now, sir, we have a profound respect for the exalted 
and difficult position which you occupy m these perilous 
tunes, and we naturally and loy ally jumped to the con- 
elusion that these glaring errors were merely a slip of 
the pen So we sought for on explanation of 61 being 
given oa the total of the British dreadnought* and found 


that it mcludod the 31 predreadnoughts, or “older’' 
battleships os you coll them in your table, and even the 
7 obsolete battleship* of that navy Now if we add 21 
and 7 to 33 (the actual number of dreadnought*) we 
arrive at your total of 81. Similarly, we find that Italy 
has 9 predreadnought*, whioh number added to her fi 
dreadnought* gives u* your total of 14 

We gt> thus into detail so that you may understand 
our perplexity, for it is evident that you hod the full 
data before you in oil its detail, not merely of our own 
haw, but of those of our alliee, and what we ore asking 
ourselves, and what tfie House Naval Affairs Committee 
and the country at large will not understand is why the 
Secretary of the Navy should give the true totals in 
regard to our own navy and meorreet totals as to the 
navies of our allies 

What the Amnnoan people, naturally want to know 
is if a battleship is obsolete or old in our now, why is its 
counterpart not obsolete or old in the navies of our 
allies? if Italy has 14 battleships F ranee 20 and Great 
Britain 61, by the same reckoning the United States has 
39 Why, Mr Secretary, de> you thus confuse the issue 
by conveying the impression that 16 and not 30 re- 
presents the relativo standing of the United States? 

With the exception, possibly, of a few of the officers 
with whom you have surrounded yourself at Washington, 
we find that there i* a praetu ally unanimous conviction 
that the strength of the British Navy is warranted by 
her island position and the scattered condition of the 
British Empire, and thatit is sufficient that we should be 
a powerful second Particularly strong is this con- 
viction among the officer* of the battle squadron which 


Theodore Roosevelt 

7 "WE SCIENTIFIC AMERICAN wishes to lay 
I a wreath of moamfnt at the feet trf the great 
man who ha* just pasted away While he lived, his 
passionate and fearless nature made him a host of 
friends and some tnimies , but in this lime of sorrow 
all alike, whether they are friends or foes. Republicans 
or Democrab, Join in tke desire to pay tribute to the 
man who was regarded as the first American Citixen, 
and whose loyalty and patriotism were like an ever- 
glowing fire Hie fearlessness and hatred of wrong- 
doing, combined with his fundamental beeltness of 
nature, endeared him to the generation in which he 
lived, and will be an Inspiration to those which arc 
to come 


you recently reviewed on its return from cooperation 
with the British fleet m the North Vu 

If there is any body of expert opinion that is qualified 
to judge whether the British fleet is a menace to the peace 
of the world, it u to be found surely among these 
Amene an officers, who have spent a whole jear with that 
fleet in the most intimate intercourse and loOperation 
They frankly exprea* their conviction that the British 
Navy is regarded both by officers and civilians of Great 
Britain as a purely protective force , built up and main- 
tained for the sole purpose of keeping open the trade 
routes between Great Britain and her widdy-soat- 
tered colonies 

Furthermore, the suggestion that the German fleet 
be sunk was prompted by the belief thot an era of re- 
trenchment for all navies, including our own and Great 
Britain s, was at hand The elimination of the German 
fleet was regarded as the first logic al step in this direction 

That this suggestion should have originated, as 
Admiral Rodman has announced, with himself and 
Admiral Beatty at tb* German surrender, proves that 
the thought and desire for retrenchment were already 
in the air 

Now that the pubho ha* been made aware of this fact, 
you will perhaps understand Mr Secretary, that your 
persistent advoraoy, even before the peooe conference 
bos opened, of huge inc r e a s es in the United States Navy 
has filled all thoughtful people, not merely among our 
allies, but here in America, with amazement and deep- 
seated concern 

This note of deep concern is sounded in on editorial 
on your attitude, in the Washington Poet of January 3d, 
which says No patnotio eHisen wishes to hsar any 
language at this time, or at any time, which is w K* 
essence a manifestation of distrust of and latest enmity 




to one or more of tbs nations that have fought side 
by tide with the United States egatnql Goramqy. Yet 
Mr Daniels to so Inching in discretion that be directs 
hit utterances along three Hare, at a time wkan ffmdtPet 
Wilson is straining every nerve to show tb* ARire that 
the United State* sympathize* with thorn, and to atudous 
to have them all adjust their interest* to the common 
welfare and peace of the world 

Recoiwtnictton Wtth Americas Machinery 

P RIOR to the war, the big manufacturing problem 
in this country was to reduce the met of the 
finished product by means of labor-earing devices, 
for in American goods the cost of labor nr always toe 
outstanding item In Europe, on the other hand, whore 
labor has constituted a relatively small percentage of 
total costs, the installation of expensive labor-saving 
American machine* ha* never met with much encour- 
agement It was the old story qf toe farmer and hto 
hogs A silvery-tongued agent hod spent a couple of 
hours trying to eeU a wonderful new feeder, which 
enabled the porkers to gat outside a square meal in 
about one- tenth the time required when it was necessary 
for them to fight one another book and forth along the 
trough When he had shot the bait of his eloquence, 
his prospective customer remarked, “Waal, I don’t guess 
my hog* *s worth much money " 

But the war has completely changed the conditions 
that surround the employer of Europian labor As a 
special writer in the New York Evening Post recently 
pointed out, probably at no time in the history of our 
relations with Europe has American labor-saving ma- 
chinery been in such demand os in the present period 
of reconstruction, European labor conditions, so far 
as wage* are concerned, now more nearly approximate 
those of the United States than ever before Already, 
this writer states, since the signing of the armisttoe 
numerous American makers of machinery who ore 
properly protected in Europe have, within his knowledge, 
been approached by English and French manufacturers 
asking them oithir to ship machinery or to arrange for 
licensee under their existing European patents 

Europe, before the war, did not know what we meant 
when we talked of quantity production But today new 
American machines are to be seen all over Great Britain 
and, ip lew degree, Fiance More important even than 
this are the American ideas that have taken root— ideas 
about the layout of machines in factories, ideas shout 
the efficient using of unskilled labor through skilled 
planning ideas of scientific management of all kinds 
The great loss of labor through the war alone would 
inaki it essential for the European manufacturer and 
the European agriculturist to increase their per capita 
production It is this necessity that is creating a demand 
for American mveutions in Europe, for this country is 
the headquarters to which other nations must look for 
inventive development along labor-saving line* 

The meaning of this to us must not be overlooked 
In the first place, it gives great promise of helping the 
solution of our own reconstruction problems Those 
have to do, not with finding enough labor to go around, 
but rather with the most advantageous employment of 
the labor which the war will release, and of the manu- 
facturing facilities, multiplied even beyond our normal 
huge capacity, which It has bequeathed us Our eon- 
temporary display* keen vision in it* door new of toe 
possibilities here— possibilities whose importance is blit 
suggested by the fact that already pur manufacturers 
are crying aloud, through thole columns and else w here, 
for peace-time products to keep their plants busy 
The situation has its call to toe inventor, too It won 
utter folly to suppoee that labor-saving machinery hag 
attained the height of its possibilities. In every direction 
it con be improved, In many industries it ha* not even 
been introduced save on the smallest of scales. Far the 
inventor who eon seise this opportunity and tor the 
manufacturer who will seise it in with him, the 

busmen of developing machinery for us to make and 
sell to Europe offers extraordinary allurements 
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Automobile 


The Watfi Record tor te Mweu« la eUiMd 
by OolumMa, Pa., whom, awarding to a rwntt report of 
ffWI Duwtor Goaoral of Raffiroadl, 9,531 an* passed In a 
«!*£ s day. la one month 290/100 freight e*w pawed 
Oahunbi*, or an average of six care per minute. 

Qaa Producer Bunt p t Concrete Stavee.— Owing 
to the high prioe and soareity of steel during the war. a 
gM oompaay In Syracuse found it neoeewry to build 
the sbeUa of a 200 horse- power gw producer and scrubber 
out of concrete stsves. The ahalla are eight feet in 
diameter and the staves measure 24 by 10 by 3^ inche*. 
They aw eonneoted by tongue end groove joint* Be- 
tween the concrete and the fire brick lining there is a 
three-mob epaoe filled with a beat resisting material 
The Largest Tanker.— What as said to be the largest 
oil tanker in tha world was launched at Wailsend-on-Tyne 
laet month The vessel has a length of 506 feet and e 
Width of 06 feet 7 inches with a molded depth of i2K feet. 
Thia vessel, the ' San Florentine was built on the 
Isherwood system of longitudinal framing and wm 
measured to pass both the Panama and Sues Canals 
Tha ship's builds divided into 13 compartments, and has 
mile* of oil pipes It is equipped with steam heating 
apparatus, a refrigerating plant, a hospital and a com- 
plete Installation of auxiliary machinery Compound 
geared turbines are used which may be run independently 
or be coupled to gearing to dnve the propeller 
Caterpillar Road Grader in the Desert.— We have 
referred before, in this column, to the 17-tniIo tangent of 
Lincoln Highway which cute across the Halt Lake Desert, 
shortening (he highway by some fifty miles Ihu road 
is being built with desert soil os a base on whiah is laid 
a base course of gravel 5 inches thick with a surface course 
3 inches thick The desert surface h broken ui by means 
of gang plows and shaped by means of road graders, 
hauled by oatorpillar tractors Owing to the nature of 
the soil some difficulty was experienced in moist weuther 
due to the weight of the tractors which sank into the mud 
despite their broad bearing surfaces The difficulty was 
solved by bolting timbers to the caterpillar belts so as to 
broaden the tread of the maobinea. As the road bed is 
completed the gravel is hauled and dumped over it by 
means of motor trucks mounted on broad steel-tired 
wheels which serve to pack the road material 
Helping the Salvor In the Shipyard —When the 
raoe between the aubmanue and the shipyard was at its 
height it did not seem to occur to anyone that special 
provision should be mode in the construction of a ship 
to render it easier for salvors to raise the chip in case it 
should be sunk The submarine nicmui is uow past, 
but even in time of peace, there is a considerable loss 
of vessels due to the elements, and to collision One of 
the greatest difficulties that wrecking companies have to 
contend with is that of getting hold of a vessel which is 
completely submerged Owing to the construction of a 
ship it h necessary to pass chains under it at various 
points as there is no provision for attaching chains 
directly to the framing of the ship Why are not our 
ships designed with shaoklss affixed to the frame mem- 
bers at suitable point* so as to simplify and expedite 
the work of tha diver in making chains or cables fast to a 
wreck? 


Repairing a Wooden Ship with Concrsrte —A 
letter tram Buenos Aires addressed to Engineering 
(London), describes some interesting work done in the 
repair of a wooden ship rhe vessel, which Is o# 200 tons 
displacement, wee purchased for the transport of stone 
and sand On dumping stones into the vassal it was 
found that the bottom was weakened by the impact and 
tasked badly Investigation showed that the wooden 
rifaa had entirely ratted away for some three but on 
either side of the keel The bottom, however, was in 
good ooadltioa Owing to Hit condition of the boat it 
was puigsd that It could not be docked by means of a 
slipway, which was the oily means of docking available 
at the time la this arn s sg woy asw rib* of reinforoed 


concrete wen. fitted into tbs spaces between the wooden 
ribs and tt fib* name rim* <hs fake heal was strengthened 
by toad** soetiBuou* concrete girder* on either side of 
It. Ths Viifh was Mw hi t few days with tbs ship afloat 
ip fight eoodbfcm. fit* repair gives story tviduoe of 
h bi n o om Tbs o wrote adds vary Uttla more 
m*5» than tbo baJiast of aid ohwlw which had hereto- 
forebosa Used ia the vesos) 


Bright Might Skies In England —The report of 
the Photographic Section of the British Astronomical 
Association for the year ending September 30th, IBIS, 
comments on the unusual amount of light m the sky 
during the nights of that penod It has says the report 
been possible to read tho face of a watch at all sorts of 
hours The oontraat of astronomical negativ es has been 
much reduced This illumination was not due to search- 
lights, nor did it seem to be aur irul moreover lighting m 
towns has been much reduce! under war regulations, 
so the cause remains * myBten 
Nsw Ideas In Astronomical Observing —A com- 
mittee of the British Astronomi il Association is knowr 
as the “Methods of Observatim Hi chon Thw body 
is trying to make as largo collation an possible of 
speoial devices and methods tint members have found 
useful in their work, whether in actual obsi nations or 
in the setting up and adjustment of instruments I he 
director, Mr Maunoe A Ai ish S WoodviUc Road 
Blackheath, London, 8 L wo ild doubtless welcome sug- 
gestions from non-members alH> as to useful dodges 
He proposes to publish short! list of pomls on which 
information a especially detsir d 

The Total Solar Eclipse of May 39th, 1919, will 
be comparable with the eclq w» of last summer in tho 
long atretch of continental territory covered by tho path 
of totality, though not in accessibility of pltu us along the 
path The track extends across South America at its 
widest part, and also across equatorial Africa Ihe 
duration of totality will be cv 7 tion illy long (six seconds 
or more) The Carnegie Department of terrestrial 
Magnetism, Washington is pi inning to send two ex- 
peditions to favorable points llic director Dr L A 
Bauer, wish os to hear from oil cr institutions planning 
expedition*, in order that arringi merits may be mode for 
systematic observations m terrest ri il magncstism at- 
mospbeno electricity, and km Irt d features of the icliptte 
Variations of Mira Ceti s* v oral recent series if 
observations of the varying brightness of Mira Ceti 
accompanied by light-curve are publishc I in J 4 siren- 
omu for last October M 1 1 li\ di Roy tho Be Igian 
astronomer places its last u ivunum at October 2d 
1017, with a brightness of 1 1 iu ig on the 11 irvuid 
scale The previous maximum nut November 5th, 
1916 The last minimum ild not be observed on 

account of tho proximity of th stir to the sun fhe 
increase from minimum to m vim un was regular and 
very rapid tho subsequent el r jsc w ns m >re gradual 
and irregular The dates assigned by other observers 
to the recent maximum r ng fiom October 5th to 
October 15th 1 bo date 1 1 viously calc ulated was 
October 21st 

A Short Period Variable Star In Andromeda — 
Mihs f Mabel Asholl a gruluiH student of the Uni- 
versity of Toronto, has roe ntlv discovered a vanablo 
star m Andromeda R \ 2- b 19 m Docl N 17 deg 
23 m , having tho remarks! Iv short } e nod of 1 h 50 m 
55 1 s The range of van tion is email being only 
from about 918 to 9 88 m g This variable was dis- 
covered in the examination of a n ember of plates from 
Harvard Collage Obscrvntrrv ind a further examina- 
tion of plates, extending oun period of 2b years made 
by Miss H 8 Leavitt haa n vealed the fact that during 
1913 the period of variability changed suddenly be- 
coming longer by 017 see. Ihe light curve shows a 
gradual decline in brightness and a similar gradual in- 
crease, with no evidence of u secondary minimum 
The Twenty-second Meeting of tbs American 
Astronomical Society was held at Harvey Co lege 
Observatory August 20(h-23d with an atlendanc of 
about fifty The programme of papers wai unusually 
large, and a considerable number of these dealt with the 
solar eclipse of last June and the new star In Aquila 
An active discussion took place over the question now 
prominent In the astronomical world of the time of 
beginning of the astronomical and civil days A resolu- 
tion was adopted in favor of beginning both at midnight 
and numbering the bouts from 0 to 84 A similar 
resolution has been adopted by the Royal Astronomical 
Society, and the project is favored by the British and 
French naval authorities so the prospects are that this 
long-mooted reform in timekeeping will soon be put Into 
effect Prof E C Pickering was elsotod president of 
tbs society let the coming year 


Poet-War Models in England — There is consider 
able speculation in England as to what kind of ire 
will be offered by the uiatiufai turors now the war is 
ended for it is a generally accepted fact that tin i< 
signers of that country have been making careful note; I 
the operation of all kinds of ears use d by the armies w it 1 
a view to future radical changes and improvement 
However, the sudden ending of the war and the fact that 
all of tho ear builders were full up with government 
work until the lust minute and not yet free will make; it 
impossible to get out any new models for this scasjii 
and the real post-war car is not oxpectod to mako its 
appearance until next fall Practically the. same nmnu 
faoturmg conditions prevail in this country, but no suelv 
radical changes m models have been predicted here as are 
rumored for the British makers 
Rubber Water Connections — When cleaning out 
the radiator it is well to occasionally inspect the rondi 
tion of the rubber hose connections in the water circuit 
tion system for obstructions not infrequently develop 
at these places If a glycerine anti-freezing mixture 
has been used or any kind of radiator dope, the interior 
of these rublx r connections is very likely to be injured 
as many of theao substances no affect rubber that the 
in tenor surfae e of the connection is softened and loosened 
and the vibration of the car is liable to cause pieces of 
rubbtr to break away When this occurs the loose 
pieces lodge at tho narrow points in the passages and 
seriously dimmish the flow of the cooling water When 
ever one of these rubber connections feels soft anil 
flabby or appears to have breaks in the body of f lie tubing, 
tho connection should be removed and carefully examined 
and at the same time tho passage should be touted to se « 
that tho flow of water is not obstructed 
Care of Radiators — Out of sight out of mind is a 
saying as old as the lulls, and an true today as it over w an 
and it is particularly applicable to the car radiator No 
one ever secs the inside of the radiator and conse- 
quently as long as the outside looks well and there ore no 
serious leaks it is taken for granted that the device ue 
all right and performing its fune-tion properly Some 
kinds of water form a deposit in the radiator and water 
passages and this is all the greater if the water usd is 
dirty with the result that tho circulation is retarded and 
the engine runs hotter than it Bhould As the radiating 
surface is designed in suitable proportion to the si/c of 
the engine in order to maintain proper operation tho 
radiating surface must bo kept in effieicut condition and 
this means the inside an well as the outside V satis- 
factory way to eloan out the deposits within the radiator 
is to make up a solution of one pound of washing soda 
in two gallons of hot water 1 his is poured into the 
radiator which is then filled up with plain water and 
the engine is then run slowly for half an hour, when the 
soda solution is entirely draiuod off and the radiator 
refilled with clean water This e leaning out should he 
done several times a year and more particularly where 
the thermo-siphon system is used 

Anti Freezing Mixtures — During the winter season 
great care must l>o observed to keep the cooling system 
of an automobile from freezing, and to assist in this 
many anL-frecxmg mixtures have been offered to owners 
of cars Tho U 8 Bureau of Standards has made an 
exhaustive investigation of the Bubjoct, and its con- 
clusion is that the most satisfactory material to use which 
will not injure either the radiator engine or the rubber 
connections is alcohol mixed with the cooling water in 
sufficient quantity lor a temperature of 27° T a 10 
per oent solution of alcohol is required for 10° F 10 
per cent, for— 2° E , 40 per cent and for — 18° F a 50 
pa- oent solution 1 he best way to make up the proper 
strength mixture is to use an hydrometer and the 
specific gravities shown by the instrument for the above 
temperatures are respectively 0 988 0 968, 0 957 and 
0949 Of course the alcohol bods off quite rapidly, 
and the cooling medium must be tested and more alcohol 
added every few days hut it apjiearB to be the only safe 
system Glyicrmc is sometimes added to reduce the 
loss of alcohol but in effective quantities it attacks the 
rubber connections seriously and calcium chloride 
solutions, so often recommended are decidedly corrosive 
especially on the eoldered joints of the radiator and on 
aluminum or alloys that are often used m manifolds, 
pumps, eta 
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Gon oral vkiw of thi multiplex ft| paratus now uaed between Baltimore and I’lttaburfft Hoar view of one of the multiplex rack* with coven removed to (how pane of the apparatus 

Two view* of the multiplex apparatus now eaudef^jl Air i it creating the carrjrlag capacity of telephone llaea 


Getting More Messages Over Our Wires 

How the Traffic Capacity of Telegraph and Telephone Circuits Has Been Increased Three-fold 


T HF new system of multipit x telephony nntl telegraphy 
rnoentlv announud in the datlv press is the result 
of several years of intenst trfTt rt li$ its application it 
is now possible to iut rease many fold the message- 
carrying rapacity of long distance telegraph and tele 
phoue ltms indeed the new sjstt eu marks an epoch in 
the development of trans continental communication 
The new multiplex system wlmh has been in actual 
use between Baltimore and Pittsburgh for more than two 
months with entirely satisfai too results is the recent 
practical application of the work of the technical staff 
of the Bt 11 organisation It permits four telephone con 
vernations to be carried on simultaneously over one pair of 
wires in addition to the telephone conversation provided 
by the ordinary methods 1 hat means that over a single 
circuit a total of five telephone conv« rsations are simul- 
taneously transmitted and m each the service is as good 
aa If the circuit were carrying in the ordinary way, a 
single conversation 

A number of years ago the Bell tngmeers developed 
the ' phantom circuit arrangement by which telephone 
circuits are obtained from two pairs of wires This is an 
improvement and has been extensively used but hero 
tofore it has been impossible to carry over a single pair 
of wires more than one telephone conversation 

Now it is possible by tin multipcx method to utilise 
a single pair of wires for five lonvtrsations while two 
pairs of wires which htrt tofore bad a maximum of three 
conversations with the aid of the phantom may now 
be multiplexed to carry ten simultaneous conversations 
This amounts to an increasi of more than three fold in 
the telephonic currying capacity of the wins as compared 
with the best methods previously known to the art and 
an increase of five-fold in the capacity undtr conditions 
where the phantom urruit is not employed 

The now multiplex system makes use of alternating 
currents whose frequencies occupy a range bi tween the 
frequencies of the ordinary telephone currents whuh are 
those of the human voice and the lowest frequencies 
whioh are used in wncless communication This 
frequency range has not Ik rclofore been commercially 
used It is interesting to note that under favorable 
oonditions the whole range is audible to many and the 
lower part of the rauge is audiblt to anyont with normal 
beanng It u found that frequencies within this range 
are high enough to be used as ‘ earners of ordinary 
telephone currents and yet with proper arrangements 
can be transmitted ov< r long telephone lines without th 
large transmission loans and large interferenci fiUwiui 
circuits which Would bi 1 1 >ught in by higher frequi neies 
Each additional circu t in the new system makis use 
of some frequency within this range At the sending 
end of each etfWUt the or Imury telephone currents are 
made to modulate this ' earner frequi ntv so that tbo 
amount of the “imfrrin" frequi my si nt out on the line 
vanes with th# amplitude of the ordinary telephone 
ourrents At ths receiving end the earner current 
is put into a demodulating ciri uit which then gives out 
the original telephone current 


The different circuits are kept separate at each end 
by inserting in each circuit a combination of impedances 
which make up an electrical filter This transmits 
the range of frequencies peculiar to that cirouit and stops 
all other frequencies An important difference should 
be noted here between this system and wireless systems, 
in that in wireless working it has been generally sufficient 
to send and receive in ‘<q&ned circuits In the multi 
plex system, however, tuned circuits would not be 
sufficient since each telephone channel occupies a range 
of frequencies of about 2,500 cycles and any circuit tuned 
to tJiese comparatively low frequencies would bo too 
selective to receive suoh a range properly 

Vacuum tubes are used m the modulating and de- 
modulating circuits and are also used aa amplifiers in 
the transmitting and receiving branches and at inter- 
mediate points along the lh» where necessary, in order 
to prevent the currWila'nfom becoming too highly at- 
tenuated 

The underlying principle may be illustrated by con- 
sidering a composite photograph of five individuals 
Given such a composite pfetoograph of the ordinary kind, 
it would obviously be impossible to derive from it the 
picture of each of the five individuals going to make it up 
If however the composite photograph had been made 
up in five different colors, the picture of each individual 
being in difforent oolor, say, one red one blue, one green, 
one yellow and one violet, it would then be possible by 
looking at the picture through colored glasses, to see any 
one picture, separate from the others If red glasses 
were used, the picture printed in red only would be seen, 
if blue glasses the picture in blue, and so on although 
when looking at it in the ofidinary way all of the pictures 
would be seen together and only the combination would 
appear As the tint of each picture serves as a means of 
differentiating it from the others, so does the frequency 
of tho “carrier” currents serve to differentiate each of 
the conversations in the new telephone multiplex 
Sensational results have also been attained in teleg- 
raphy by the new multiplex system A single pair of 
wires combined into a metallic circuit of the type used 
for telephone working, bjr the application of the BeU 
System s new apparatus and methods, will have an 
enormously increased capacity for telegraph messages 
As applied to high speed printer systems, the engineers 
find they can do eight time# as much as is now done, and 
as applied to the ordinary duplex telegraph circuit in 
general use, they can do ten times as much These 
increased results are attained without in any way im- 
pairing the tele graph traffic 
Moreover, the nature of the developments permits 
the ssmo wires to b« used partly for telephone and partly 
for telegraph purposes This means that a pair of wires 
is available either for five simultaneous telephone con- 
versations or for 40 simultaneous telegraph m ess a g es , or 
partly for one and partly for the other 

There have been numberless attempts by inventors, 
scientists, and engineers, from the earliest days of both 
the telegraph and the telephone, to develop methods for 


the multiplex transmission of messages Dr Alexander 
Graham BeU was working on the problem of multiplex 
telegraphy when he had his first conception of the 
structure of the original telephone It w significant that 
the Bell organisation whioh has been and u working con- 
tinuously to perfect the telephone and extend its useful- 
ness, has accomplished not only multiplex telephony 
but multiplex telegraphy. Dr Bell s unsolved problem 
of 40 years ago 

Notwithstanding the fact that there were no con- 
clusively practical results from the early efforts in this 
direction it is nevertheless true that some of the under- 
takings of the earlier workers in this field have been of 
suggestive value at least in the working out of the prob- 
lem As an instance there is a suggestion made by 
Major General George O Bquier, Chief Signal Officer 
of the U S Army, about ten years ago, which attracted 
very general attention Likewise, Dr Lee D* Forest 
working in entirely different fields and with a different 
objective, a number of years ago, invented a wireless 
device known as the audion, whioh by the improvements 
and adaptation of the telephone engineers has been 
made an important part of the new system 

While the new multiplex system is physically adaptable 
to short lines, practically, from the nature of the ap- 
paratus and methods employed, it is not advantageous 
on lines of much lese than one hundred miles On longer 
Unas its application will be extended immediately, but 
its introduction Must necessarily be gradual on aooount 
of the nature of the apparatus required and the rearrange- 
ment and adaptation of the lines themselves and thslr 
associated apparatus to the new methods of working 

Tho now multiplex system as it is now applied to the 
telephone u a means of increasing or multiplying trans- 
mitting capacity of long lines, requiring no change la 
the subscribers' telephone or in the terminal switch- 
board operation It is quite u applicable to trans- 
continental lines as to any other long-dktanoe service 

The "Eagle” Boats 

T'HE Ford ‘Elude” boats, of whioh wo are hearing so 
* much just now, wore designed Tor anti-submarine 
service— work for whioh we hare always considered 
them to be too small Line officers would have preferred 
a larger craft, and we behere that if our natal con- 
structors had had their way and been left entirety free 
in the matter, they also would have designed a larger 
boat with better sea-keeping qualities How tar Mr 
Ford had to do with the design we do not know, but we 
do know that speed of construction wee a contrdttqg 
consideration Hence the framing and the general ton* 
of the stupe were drawn so as to reduce bending and 
general working to a minimum They have straight 
wedge bows and no flare Consequently, (hey would he 
in trouble driving into a head sea or running before a 
following sea, in whioh latter case th*y would bt very 
difficult to steer Either the constructs *:?. of say n 
these boats should be abandoned, or th# design shmdd 
be modified to give them better sea-keeping qualities 
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What Machinery Is Doing for the Walnut Industry 

How Production Is Enlarged, Prices Stabilized, and Wastes Elimina ted 
By Howard C Kegley 


A FEW year* ago when the English walnut grow- 
-fa «n of California formed a oodperative asaoci- 
ation and began marketing their own product they 
found a tug obstacle in their way That obstacle was 
the cull — the under-developed, discolored or scrawny 
out It stood in the way of standardisation of two 
excellent grades. The people had been accustoms 1 
to walnuts at 10 oenta per pound, and they oouldn t 
me that any nut was worth more than that Nut 
peddlers had been in the habit of buying up quantities 
of culls, topping them with a few high grade nuts and 
spoiling the market with them 

At the outset the growers’ association decided that 
it would have to eliminate the cull in order to prove 
to the public that there was something better — some- 
thing worth at least 23 oente per pound So the first 
year of scientific marketing the cull was taken off 
the market It had previously been sold at about 
five cent* psr pound At the outaet the association 
undertook to crack it and sell the meet for use in candy 
•tores and bakeries The going was a little slow and 
the culls did a t pan out profitably the first year but 
the first and seoond quality nuts brought good prices, 
so the growers counted that they were ahead of the 
game 

A careful study of conditions and requirements 
•bowed that the association needed to get at the cull 
business on a bigger scale, no the contractu were made 
to read that all growers had to deliver their entire 
output of oulls to the association storehouses, vir 
tually taking the oull out of the market Then 
members of the association invented three machines 
Which did away with hand-cracking, provided a 
method of separating the good nuts from the bad ones 
and finally made it possible to extract the last morsel 
of meat from the shells of the cracked culls 

Today the walnut growers association has revolu- 
tionised its business to the point where it gots from 
20 to 23 cento per pound for number ones and number 
twos, and sell* its nut meats for from 2 ) to 45 cento 
per pound And the singular thing about it is that 
it oannot get enough of the meats to supply the de- 
mand This is due to the fact that the meat of the 
English walnut grown in the United States is plumper, 
larger and whiter than that of the nuts grown in 
southern Europe In two yean the southern Cali- 
fornia walnut meat* completely crowded the Imported 
walnut meats out of the market in this oountry 

The invention of the three machines used in trans- 
forming the oull into an article which m in big demand 
made it possible to use every bit of the cull for com- 
mercial purposes In the packing houses of Chicago 
it is said that they extract from the pig everything 
but the squeal In the walnut packing house they 
equal this performance Even the shells are sold, 
they are used in place of oornmeal, as a carrying 
vehicle for dynamite and the association sells all of 
its cult shells at 110 per ton In the matter of winning 




This machine crack* hot does not crash the nuts 


the war it tan be seen the Fnglmb walnut has done 
its bit along with other products of i hr hoi) which are 
considered more vital m times < 1 war 

Probably tb( most important of the mechanical 
di vices used in the walnut rull tactoiy ih thi cracking 
machine- a divici invented by om of the assoiiation 
numbers and sold to the organization It has a 
capacity of five tons of uutH pi r day and four of the 
machines he< p 200 worm u and girls at work separating 
the meats from tin shills and grading the meats 
J his mac hine has a nut hopper at the top The 
nuts drop from holm in the bottom of the hopper into 
cylindi rt, going in one at a time 1 lie cylinders feed 
them one at a time in between long iron fingers 1 he 
finger de\ in is operated by cam wheels At one stage 
of the cracking operation the fingers ore just far 
enough apart to admit a walnut with its eiid perpen- 
dicularly When the walnut has dropped between 
the fingers until it fits snugly the cam wheels turn 
around to the point where their leverage shoves the 
right hand set of fingers over against the left hand 
set with a quick motion and that motion exerts 
just enough energy to snap the shells of the nuts 
without exercising any slow pressure which would 
tend to pinch or crush the meats Then as the cams 
turn over again the fingers are allowi d to spread apart, 
and the nuts drop into sacks whiih an hung over 
the mouth of the chute below the machine 
The adjustment of the machine is so nearly perfect 
that it cracks at least 85 per cent of the nuts without 
mjuruig the mi at* in any way The 16 per oent of 
damaged meats come from extra large or unshapely 
nuts which do not conform to the sue of the spaoe 
between the cracking fingers and consequently get too 
much squeese when the machme is in motion 
One of the biggest problems that confronted the 
association when it undertook to separate the culls 
from the high grade nuts was that of weeding out the 
lightweights — the nuts with only one mature half, 
or those which had shriveled meats or moldy meats, 
or were otherwise unfit to go into the two best grades 
It was nerossary to uhuuuate these inferior nute in 
order to establish firmly the quality of the better 
grades in the open market 

This difficulty was overcome by the use of a vacuum 
machine invented for that partuular purpose The 
device works on the punciple of the vacuum cleaner, 
and it lifts from among the high grade nuts all nuta 
winch are light in weight and therefore of questionable 
quality When it has finished its work the associa- 
tion is reasonably sure that every nut it has left in 
the two best grades is a sound nut with plump meat 
The nuts are conveyed to tho vacuum machine In 
a narrow elevator at one side of the machine The 
elevator belt is pocketed to keep the nuta from piling 
up and overflowing the elevator track When they 
are dumped into a trough at the end of the elevator 

(Continued on page 6Z) 





Feeding the sheds tote the machine which finds the small pieces of meat that 
the girts have overlooked —fifty dollars’ worth a day 
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Thin sketch shows whsi will be the comparative strength in dreadnought* of the United Staten. Japan. France and Italy at the signing of the Veraalltea Peace Treaty, 
when our dreadnought fleet will be equal in power to those of the next three nations 


Battleship Strength of the Five Leading Naval Powers 

Analysis of the Standing of the Allied Navies in Dreadnoughts, Predreadnoughts and Battle-Cruisers 


T Hi uni of tin woilil war finds the Allud powors war- 
wuirv and tuner for rilnf from the burden of mam 
turning huge armaments both on ecu and land Ameri- 
can* returning from the other side whether they he 
offiiors of t he arm} or navy or civilians tell us that all 
of our alius now that the German threat is gone are 
pre paied to make a pro rata riduetion of their armaments 
Imsed upon then several national necessities and it 
is confidently behoved that the determination of the 
relative future strength Ituth on sea and 
laud, will he mutually and arateabl} ad 
justed at the forthcoming pe it e conference 
In 1914 the leading nuval powers wiro 
in tin full swing of that huidensome com 
petition who h the aggressive uetivitv of 
Girmauy had imposed lvny leaehng 
navy had an important program of mval 
eonstruelion on hand ami in 19I(i the 
United States also foreseeing the possi- 
bdity of iLs eventual entrance into the war, 
sanctioned in a single program an ud 
dition to our fleet greuter than had ever 
liean volcd by any naval peiwcr in all the 
history of naval shipbuilding To (.re at 
Britain was assigned the task of holding 
within its harbors or defeating in the open 
the powerful Carman fleet und with a 
view to providing for future losses and 
making sure of having at all times a 
sufficient prepemde ranee of powe r in tho 
North Sea the British shipbuilding yirils, 
both governmental and pi it ate were in 
structed (e> rush the tinenmple ted glnps 
of the 1913 and 1914 pr gruniH to completion 

The eitlitr ruonibers of the I ntonte lranee Italy, and 
Japan, realising that they were sufficiently strong ill 
battleships and hettle e rinse rs to take care of the fleets 
of Austria ami lurkty prae Inallv leased all work on 
their capital ships and eument rated upon unarmored 
ships of the scout destroyer and submarine type All 
of the Alii* cl nevus particularly that of Great Britain, 


It should be noted that because of the limitations of 
spueo, our tables out the accompanying page include 
only capital ships, that is dreadnought battleships, pre- 
droadnought battleships, and battle-cruisers 

The British Navy 


“Marlborough," of the "Iron Duke" class, ship* of 
25,000 tons, mounting tea 18 5-mch guns. Also, the 
“Agincourt,” a ship which was hud down in 1911 at 
Ell* wink for the Brasilian government. In January 
1914, she was sold to Turkey and on the outbreak of war, 
being still in the builders’ hands, she was token over by 
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suffered huuvy losses during the 
lost two dreadnought battle- 
ships, ckven predre adnougbt 
battleships three battle 
cruisers eleven armored 
cruisers, two second-class 
cruisers, eight fight crumtr*, 
and over forty destroyers 
Trance has lost a serin-dread- 
nought bat tli ship, three pre- 
dreadnought battleships three 
armored cruisers, a protected 
tranter, ami eight or ton de- 
stroyers Italy has lost one of 
her fim st dreadnought battle- 
ships three predreaduought 
battleships, and half a dozen 
dtstroyirs Japan is short an 
arraori d cruiser, two light cruis- 
ers and a distroyer, and the 
Undid Si nli s lias lost on ar- 
mon d < rmser and so\ oral des- 
troyers 

The lifting of the censorship 
makes it possible to give in 
dt tail a statement of the 
present strength of the navies 
}f the world and to include 
n this the new ships which 
lave been budt during the 


At the date of the signing of the armistice, the battle- the British navy and named "Agincourt " She is 
ship strength of the British navy consisted of 33 dread- notable for the fact that she carries fourteen 12-inoh 
nought battleships, 21 predreadnought battleships, 7 guns in seven 2-gun turrets. Her displacement is about 

28,000 tons Another new ship is the 
“Enn,” built by Viokers for Turkey, and 
taken over for the British navy at the 
outbreak of war She is of 23,000 tons 
displacement and mounts fen 13 ft-inch 
guns Still a third ship taken over ts the 
“ Canada ” of 28,000 tons, built at Efis- 
wiok, for Chile and known as the “Al- 
mtr&nte " Her armament oonmsts of ten 

14- incJb guns. 

Of the five ships of the “Queen Eliza- 
beth ” class of 27,500 tons, mounting sight 

15- incb guns and steaming at 25 knots 
an hour, two, “Queen Elizabeth” and 
' Wnrepite ’ were about completed at the 
opening of the war and three others, the 
“Valiant,” “Barham,* and “Malay#,’ 
were put in commission In 1915 

In 1913 and 1914, the five ships of the 
’Royal Sovereign” class wore laid down 
and these ships wore completed during the 
war They are about 2,000 tons less in 
displacement than the “Queen Elisabeth” 
class and their spoed is 21 5 to 22 knots 
They mount the same battery of eight 16-lnoh guns. 
Contrary to the general belief, Great Bn tain did not 
uJd many new battle-cruisers during hostilities As a 
matter of fact, only two, the “ Repulse” and “Renown,” 1 
were completed and Joined the the Grand Fleet They 
are the longest and largest warships afloat, with an 
overall length of between 800 and 850 feet, a displace- 
ment of 33,000 tons and a sea speed 07*38 knots They 
mount mx 15-inch guns, four forward and two oft and * 
battery Of 16 torpedo defense 
guns mounted in five three- 
gun turrets 

Ships Under construction hr 
authorised, include three 
dreadnought battisahips, ptrpb- 
sbly of an improved and en- 
larged “Queen Efiaobeth” 

typs. One of the bsttkjd ps 
is about JuUf eotojdMsd nad 
thekssitof tb* other*** hose 


* ires for Japan were not In Mr Hostel. tnblo 

Table showing the correct figure* 4tf the comparative battlechlp strength 
of the leading naval power* 

obsolete battleship*, and 9 battlo-i runw* For rea*on* 

best known to himself. Mr Daniels, Secretary of the , 

Navy, in reoent tabSQjta resented to the House Naval build many 
Committee, credits theBfitish navy with no predread- — — ' ' 
nought* or obsolete battleships, but lump* all three 
types together a* dreadnought battleships 

The capital ships completed during the war and in- 
cluded m the Grand Fleet consist of three dreadnought 
Great Britain has battleships, the “Benbow, ‘Emperor of India, and 
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ol anti-submiTm* w/t, we made a gnat increase is th* Theee were followed In 1918 by tl» New Mexico and 50-<filihor 16 inch naval guns I hew vismIm will lx 

ttrength of op* dreadnought fleet between 1914 and 191S ' Mississippi, ' of 82 000 tone nd twelve 14-lnch guns ready by the Hummer Bo that by the time th pea 

by the edditkHi of seven of the largest and mart powerful The Idaho was alao practically romj ltted at the dose treity is sigrcl we shall be in pisscssnn f h vi 

•hlpi fat tndatenw In 1916, we completed the Okla- of the year and was ready to ui dirgo h r trials dreadnought battleships ill of which will t f 1 ut 

home ’ and the Nevada,’ 37, turns, mounting a a In addition to these vessel* w are building two more .12 000 tons luqlm-mtnt A rwnarkab! f iturc in 

th«lr main battery ten 14-inch guns The following of the New Mexico class amcly the ( ahforma thtse ships is tie gr< it thickmss rf arm r wlich tley 

year we completed the ‘ Pannsyl vsnia and ’’Anson* and Tennessee which will he of abut the same tarry namely 14 n hen i th belt a 1 1 18 inches i tf 

of tone, each mounting twelve 14-tnch guns displacement but will mmnt tight of our very hue turret and thur sttaning re l us s larger th 

Battleship and Battle- Cruker Strength of the Five Leading Naviett 
Cheat Britain United States Frenci 
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that of any c mtemporary ships of which #e know 
In the prtdreadnought class we have 10 ships, 11 of 
which oarry in addition to thi usual predreadnought 
battery of four 12 inch guns a powerful intermediate 
battery of eight 8-inch guns these are the six ships of 
(ConOnuad on pats SI) 
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Guns for the Fighting Front 

American Heavy Artillery Designed and Built for Our Armies in France 


O UR experience in 
late war prov 1 
for a nation an unj r | 
as wi won but r si 
of a large mean ir f 
ltinlive and adnptul I 






porsorn ( 1 that tl 
When the arn s 
eigr od al it i \ 
half after w t 


t r 


Ini lit 1 t 




I Bsible t K” tl i v w 
h lrpruungly an 1 i il r nly 
ix til nt and oalli 1 f rth the warm ap- 
t re lati in of the nulitary loaders among 
o ir allies 

In the l road fiel 1 f engineering also 
we showed < fiaracti r st c energy an! r 
sourcefult ess pirtitulnrlv in tie pn 
vision of d iclts yards st rage h uses ai d 
in tlu reconstruct! u of tl e man railwuy 
system which was allotti It) us for tho 
servi a of our army at the fr r t 

Even in the matter of uirjlan service 
although results were si w in coming wo 
were beginning to su| j ly our light ng 
force s at a very rapidly me leasing rat 
and with promise if a huge air f rii if the 
war had carritd on luto 1819 

But in the matter of artillery and par 
ticularly the heavy artillery w wore up 
against a huge problem wl ch in the very 
nature of things required time for its 
solution 1 titles can le pro lu cd in gnat 
numhirs at comparatively si rt notice 
maihine guns also nit h i igh requiring of 
courso longer time can be pr ) 1 1 ed at a 
comparatively rapi 1 rati whon mce the 
plant is installed Whon wo r me to field 
artillery h iwever the task be ones more 
serious and the time element is the con 
trolling faotor It is known that our 
army had to dopoud in thi first in inths of 
our active service upon the trench gun 
factories which fortunately wen in a 
position to give us the artillery wc so im 
peratively needed 

But when it came to the question of im 
mediately supplying heavy artillery we 
were up against a situation — despite 
even our vast res mrces in raw materials 
steel works foundries machine sh ips and 
skilled mechanics to say nothing of a 
plentiful supply of capital — which required 
tune for its full soluliun 



Time facts 
known to our k , — 
war college general staff, 
and such of our leading 


Velocity, 2,800 feet 



16 -inch howl tx or under camouflage screen at the front 


their patriotic desire to arottte 
the oountry to the serious- 
ness of oar lack of artillery, 
to risk the wrath of the 
politicians sounded the want* 
mg for many a year previous 
to the war We have only 
to instance the case of 
General Leonard Wood who 
several years ago as Chief 
of Staff and persistently 
after the great conflagration 
broke out in Europe warned 
ua that we oould not pos- 
sibly extemporise artillery, either field or 
heavy when war was upon us That he 
should have paid the penalty for his 
candor and oourage is an injustice that 
rankles deeply m the hearts of all patriotic 
and fair minded Americans 

However the moment war was declared, 
the army bent itself to its herculean task 
with He whole energy and our plans were 
laid upon a scale and prosecuted with a 
vigor which if the war had run into an- 
other year would have found our armies 
magnificently equippud We had to begin 
work practically from the ground np and, 
having at our disposal the accumulated 
experience of our allies during four yean 
of war our ordnanoe officers designed bow 
models of all calibers and of every possible 
type which when the armistice was signed, 
were already proving their high efficiency 
on the trench front By the courtesy 
of the War Department the public la now 
lieing made aoquointod with what has 
been done Perhaps the best measure of the 
work undertaken by the Ordnance Depart- 
ment of the Army is the fact that up to 
September 30th 1817 contracts were 
issued amounting to $8 805 253 528 

The accompanying illustrations show 
some of tho leading types of guns which 
have been designed and built 

Naturally the average citisen is at- 
tracted to sise and power and the huge, 
long-range guns of 12 and 14-incb caliber 
on massive railroad mounts designed for 
the shelling of the baok areas of the enemy 
country far belund his front, attract most 



Permits all-around ire. Maxima m etsvatlon, 65 degrees Total weight, 177,888 gsuads, Skstl waigfcs 7M gsaads 
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This mount was designed prior to the beginning of the 
war It waa intended primarily for the mobile seacosst 
defenae of thia country and of course, was admirably 
adapted for service with our armies in France Gun and 
cradle are mounted on a heavy steel plate girder the 
entire mount weighing about 260 tons The gun is 
wire- wound the caliber is 14 inches and it is 47 feet in 


length It fires a 1 200-pound projectile with 400 into position and get it ready for fir ng and it may be 
mds of powder, with the 


pounds 
high m 


a 700 pound projectile with a m xrle vulocity of 3 200 made of howitsers whioh fire their slulln at a hij,h angle 
feet per second (the highest v 1 ty for a big shell of of eltvnti u si that they may drop with a steep angle 
which we know) and with a r gc of appr ximately of descent ujon dugouts coi tret shelters amrautition 

28 miles The mount was b i It 1 tl i Ordnance Depart- dumps unj ortaut cross roads and other vital cl ments 

ment with the exception of (Ic gui itmlf « 8o days in the enemy terrain Consj i us among tl tsc is our 
After the track is laid and lx u str ngere placed only 16-im.i howitsir devdoj ed by tli Ordnnnti Dopart- 

about five minutes are re juiced to u iv< tin munt ment which is one of tl m st powerful howitscra 

be hrtd or its mount up to 46 d( grees 


lgh mussle velocity of 2,000 
feet per second The range 
is about 10 miles The re- 
coil is partly absorbed by a 
hydraulic recod brake and 
the gun is returned to bat- 
tery by counter recoil springs 
The gun is placed in the 
firing position on a cast- 
steel bed plate, which is 
adapted to give the mount 
a traverse of 300 degrees 
Abou five hours are required 
to place this mount in posi- 
tion using a well-trained 
crew The rate of fire is 
one round every two minutes 
and the mount has the ad 
vantage of being adapted for 
use against moving targets 
such as battleships as well 
as for use against stationary 
targets on land 

Tw*Jr»4nch SUdlag Railway 
Mount 

Another type among big 
guns is the li-inch sliding 
railway mount Thu has no recoil mechanism the removed from the firing position in an equally short tuno 
recall being absorbed by friction produced by sliding , , 

the mount on the special track which supports it It u smtoon-mcn Howitaor Railway Mount 

operated on a curved track and is trained on the objective The long-range high veloc tj guns above described 
by moving the mount backward or forward The ent re are designed to attack the enci i s commun ati ms rail 

mount u 106 feet long weighs approximately 600 000 way depots ammunition dun p» s ij ply centers eto 

pounds and is earned on four trucks of eijjit wheels each from 16 to 26 miles baok of the fighting 1 ne Tor 
It has been moved on railway tracks at the rate of 40 the attack of the belt of countrv hi r n fe \ miles behind 
miles an hour This 12-inoh gun u 60 feet long it fires the front and extending up t tie fr nt it elf use is 



cl vatu n directly from tho 
trucks when resting on any 
standard gage track The 
on rgy of recoil is taken care 
of partly m the recoil meeb- 
ai ism and partly by per- 
mitting the car to move back- 
wards ulong the track on its 
own wheels Afttr firing 
the mount is returned to its 
original position by means 
of a gasoline driven winch, 
mounted on tho forward 
truck which hauls in a cable 
anchored to the trai.k ahead 
The xtreme range is about 
thirteen miles Ihe total 
weight of the mount is 
325 000 pounds and its length 
ovu-all is 68 feet 4 inches 
In spite of the weight at 
the gun of over forty five 
tons it is s well balanced 
on its trunnions that it oaa 
be elevated to 05 degrees by 
one wan in 40 seoonds 
Ihe gun can be traversed 
five dt grees to either side of 
center or a total of 12 
lo secured This is all that is required for 
range correction and the direction is secu ed by moving 
the mount on a curved track The entire mount was 
built within 75 days after the order was plaoed 
Twelve-inch Mortar Railway Mount 
The 12 inch mortar railway mount is designed to 
permit all around fire and may be elevated from minus 
{Continued on pave St) 
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Fitting the Shoe to the Soldier 

The Evolution of a Sati§factory System of Measuring the Soldier'd Fool 


T HT pi |xr 
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( i inn mud was fitted 
with as marly correct 
sue of shoe as neies- 
snry Tin few < Vila ' — 

c ould lx rectified with- Son 

ui the company and At the lejt An iron device trn, 

might be considered width indicator with foe 

negligible. When the automailc 

fact is consider! d thut 

h( must uow dtfiend at limis upon tuen unused to 
making su<h hts to sde<t from the 138 standard 
(ombinatiou sires the propc r Mize for (ach man and 
do this without loss of turn the nee d of a simple 
machine is evident I urthcrmorc upon a rompila 
t ion of tlu tariff of sizes used It 1 he many urganim 
tions the Quartermaster Corps must dtpc nd also for 
its final tariff for ordering from manufacturers 
Tht muoh needed machine in addition to saving 
time insures accuracy of fit to ea<h soldier and a 
eorrert turiff for subsequent ordering 

In n desirt to make haste in supplying the recruits 
with thur servici shoes upon their arrival at the 
training (amps eommissarv officers and their as 
sistants found it necessary under former conditions 
to allow the recruits in mauy ease* to specify the 
sues they should wear and in some instances the 
new sildiers were permitted actually to pick out of 
sto k the slio s m which they received their initial 
training 1 his care le ss pint tiee is no longer allowed 
Is i ause rt cnuls fr mi i ivil life do not know the sizes 
of army last shoes whith they should we ir m pre- 
paring for and participating m aetinl warfare In 
vtstigations made at a number of the eoneentra 
camps disclosed the f illowmg tharai te listics 

1 Ignorance of their correct foot sues evenmciv: 
shoes 2 ign irance of the difference he 


the e cirri sponding size in army shots i 
Igiuranee of the matter of making proper 


And it is we II known bv now that soldiers 
must wear properly fitting shoes The 
human foe t is a fragil str u turo ci ulain 
mg 2b small bones of lnegular shape 
These small hones must lx kept m their 
proper form aud place t > ensure efficient 
locomotion Again feot troubles gemr 
ally lead 1 1 log trout les aud a sol her who 
is impaired in his lo m tion is no longer 
a good soldier Hence the impoitanet ot 
properly fitting shoes ih a paramount eon 
side ration in any effluent nirny 

It has remained for Mr I Imor fare d 
Bliss the president of a lending idiot e un 
pony of Boston Mass to e v >Ivi i satis 
factory army shoe fitting system His 
principal aim in dt vising his syste in was to 
eliminate, so far as posed le the hkehhood 
of mistakes being made in sc le ting shoe 
sizes for the soldiers It w is believed 
that having got each new s ilditr right on 
the spot at the timo of his entrance into 
the Army, and having disabused him of 
the idea that he himaolf was to oxore we any 
jurisdiction over the selection of the Bize 
of hu service shoes, the new system of 


10 Army Nary and Marine Corps in IBIS 


so accurately that there could and would 
bo no pejssible question about the soldiers 
being given th right sizes of shoes 


details so the* it weuld 
be easily uadeistosd- 
«ble Mid unkh >y 
Mrmy officers md their 

subor^stesmhewMld 

sauM*?* 

Ths dov4«* ' *b- 

pleyed nt Mr. Bliss . 
shoe-fitting systeM are 
two in number — * sto- 
gie machine, somewhat 
larger than the bottom 
of an adult human foot, 
which is the foot-meas- 
uring device, and a set 
of thin metal blades, 
each fitted with a metal 
knob on one end, which 
is the shoe-fitting de- 
vice The larger or 
measuring machine 
translates the foot 
length and width into 

Some phases in the evolution of a system for fitting shoes lo cur fighting men widthThe eetSbi^ 

Ifjt An iron device based on sliding Iran blocks but discarded because It required use of a paper chart Otnttr Automatic siss and composing the shoe- A t- 

width indicator wild foot lnsejrUsl enveloped by Mr Bliss at Charlestown Navy Yard and Qnantloo. Va At 0w ripkl Final ting device US emnlovod 

omallc foot measuring device as officially adopted by the Army Nary and Marine Corps In 1B18 tcTprove ths accuracy of 

the size as disclosed by 

ed to fitting would have opportunity to operate measuring the soldier b feet in the larger tnaohina 

idard m aconfately that there could and would The measuring machine is constructed for the (Teat 

and be no possible question about the soldiers army of average feet— that is, feet that present no 

mplc being given (h right sizes of shoes marked abnormalities The elevation of the heel per- 

‘pile It was aN nertnsary to create a system turn in of scientifically correct height for positioning 

■turn the human heel when the foot is measured for the 

io for ^ —rrsr: — • r trwy »hoe The angle at which the side wings ato 

J rere , r (M&jfii. set was determined from a composite of toe angles 

mn K ;i-> : of the inner soles and lasts of all the various slant 

lnd » W3b 1 of the Mm y shoe in the army aiae-range The 

v5St * 1 adjustment of the mechanism governing the oper- 

'ruits „} alias of the pointer on the wldth-ecals by the spread- 

1 the ! t„ i r fijgg Jagg] ing action of the side wings, was also worked out 

r ub H .jjlpg upon a scicntlfle basis 

rions jttjMJr The procedure of measuring is as follows 

' the jJgKK* ,■ | The measurer requires the soldier to remove his 

8 toe dMK*” > old shoes, put on hue army pack, hold his rifle, then 

ut of "iW \ ' ^ . i jHMt Mt bt* stockinged foot onto the base of the foot- 

mbal ( /S WBaW 'A H ¥ measunng machine, with the heel back snugly 

twod irTSps! i I against the ourved block at the hack It is essential 

sizes Length deteeter need to dfetai* else of shoe* when marUngs are toat the foot be in the centor line of the machine, 

pn- » defaced, developed by Reclamation Department overseas that is, the imaginary line through the oeator of the 

i« foot from heel to toe should be over n similar line on 

entration that would correctly provide for the 138 different oom- the bottom of the machine 

lunations of sizes anil widths required by the complete The measurer then releases the wings at the sides and 
m civilian size-range of enlisted men — aud yc.t be simple enough in allows them to press m against the sides of the soldier s 

, _ foot He also Slides the plunger, at the 

I front of the machine, along until it* flat end 
rests tightly against the end of the soldier s 
foot 

Theft the soldier, keeping his balanoe b? 
holding onto some sort of brace above, rises 
twtoe or three times pn the ball of bis foot 
This act of rising dbtoiy duplicates the act 
of Walking, and, sinoe the eoldier k carrying 
his regulation service load, the weight thus 
pot into the spread of the foot when ele- 
vated upon the bail is the weight he wfti be 
carrying when be b actually wearing Us 
too**, to rising, he will lift Ms bed «dy 
about half an inch off the deeds*. 

the resulting spread of hi* foot, forward 
a* well ss sidswise, thrusts the Utotog 
plunger forward so that He Uttts asatwsr- 
potot automatically rsgsr ton to* tofefset 
shoe length; and ton two aide wtogz are 
thrust apart so « to saumtoswiMotetor 
on toe lettered stole to tocordautogwltoalty 
to* eorroet shoe width as A, too. 

la his set of rising seven! times onto 
the ball of his foot, th* soldi*', foot chasm 
toe «td**c«ie petoter to efieewr bmk and 
lerto The raeasum- observes thin 

s unstSiffusSs 


Length deteetor need to Obtsi* sice of shoe# when markings are 
, defaced, developed by Reclamation Department overseas 



e containing toe foM-msasarieg and shoe-fi ttin g device*, 


tornmmMfmm 
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A»rah^W1^ltor««dCfimWorkar> 

E VERY Rod Ohm worker knows how much time end 
labor we required to fold gsuse before cutting it 
i the required tins Unwinding the boh* sad spresd- 

S layer upon layer cm the long tables and getting all 
layer* smooth and even, is a task dreaded among the 
headquarters workers 

To lighten tha work and make it comparatively easy, 
a Cincinnati man hit upon the Red Cross stretching 
wheel shown in the aeeompaaying illustration It k 
7 feet m diameter and two women can stretch as much 

£ uae with it m one hour as a do sen women can do in a 
y by the old band-etrotchiog method One woman 
turns the wheel while the other keeps the gauae winding 
evenly and Smoothly Upon the big wheel When the 
required number of layer* are wound upon the wheel, 
they are opt through and taken off the wheel 
Other fled Cross workers are hereby requested to 
''•test" tbs idea and make wheels like it 

nMCarreBt Supplement 

T’HK study of the wonders and the mysteries of our 
• earth offers endless attractions to the student and the 
imenUst, and many of its problems are of the utmost 
wonomic value One of these problems that has not 
»een definitely solved relates to The Age of the Earth, and 
the paper having this title which appears in the current 
ssue of the Sczewnric Ambbicxm 8t>pr lembnt, No 
1246, for January 18th, will be found of more than 
irdinnry interest to the general reader The task of 
naintainmg an army w the field is infinite in its 
’unifications, and on its success depends the results of 
he contest, fully as much as on the actual fighting 
md even more so, as without adequate supplies no 
irmy Could exist Water for an Army, with acoom- 
Mnying photographs, tells of one of the 
:ver present problems confronting those 
wbind the fighting lines, which is far 
caching in ite effects The final m- 
talment of the papers on Thi Macoa 
ndtane of Venezuela, with a large number 
if unusually interesting photographs ap- 
pears in this issue The $4 Supermagir 
fffuors deals with a curious mathematical 
e creation of ancient origin, and is ac- 
orn pamod by many example* The paper 
m Molecular Ortentatton* in Phytic* and 
'rytiaUography a concluded in this issue 
)ther art idea of interest include Plant 
Growth and Reproduction, Atlantic Flight, 

The Raleigh Tercentenary, Some Peculiar 
Phermeelectnc Effect*. Sphagnum Mote and 
Venderful Exhibition of Oil French Silk* 

A Model Hospital on Wheels 

C’OR the rapid and proper transportation 
r of our wounded in France, there have 
wen built in England a number of hospital 
nun* To be more specific, the hospital 
runs have been built at the works of the 
Ireat Central Railroad of England at 
)ukinfietd, and it is perhaps safe to say 
hot these trains are the last word in the 
ronsportatiou of wounded 
The acoorapanying illustrations give 



some idea of tbs ward car >f the American hospital 
train, which is fitted with every modern appliance for 
the comfort of the wounded mi a during long jourmys 
Each tram carries a large U« d ( ross and tin It tiers U S 
as well as the train number lht r« uic accommodations 



With Its beds raised, the wsrd car can be quickly and thoroughly cleaned 


for both lying d >w n and silling up casth as lllustr it t d 
i he train also mi Imlts n kitche n < ar aud a coat h for ut 
ti ndants 

New Way to Make Castings of Non-Ferrous 
Alloys 

A PROCESS for forming eastings of certain n in 
ferrous alloy whii I is < laum d to bestow unusual 
properties on the untul is unn untie! by a New 5 ork 
engineering eompuny Dim I comparison is in ide 
between thin and tin usual m (bod of easling such mix 
tuns in sand Paris mack !y Ibis process arc haul to 
(misscbs gi eater tensili strength increased densily and 
to be freer from blue holes lheir crystalline strue 
luic is suel to be liner and the. mac Inning qualities 
sujienor 

the ntw process ennsiHth in {Hiuung the molten ulloys 
into metal molds and lorming or eongealiiig them under 
prissuie lliey are realh elu castings formed under 
high pressure J he inventor tlaims that the process 
gives absolute control ol the desired physical properties 
aud the machining qualities A very large nuuibei of 
fuse bodies for shrapnel have already bten made by this 
process The composition of these is HO pci cent 
aluminum and 20 per cent mu 

It is claimed that almost anv grade of non fe rrems alloy 
can In handled by this ploecHs the easting being muck in 
a specially construe te el automatic machine by which a 
large number can b piudeueil in a tluv Besides a 
SO 10 uluimnum copper allo\ there lias been made uuc 
of 60 per lent eopjier and 40 per cent vine with a train 
erf lead having s teimik strength of 40 500 pounds per 
squnre mill and an elastic limit of 20 750 pounds per 
square inch with an elongallun of 15 5 per eent in two 
inches Anotliet alloy of 80 5 per cent aluminum 12 
p t eent rinr und 1 5 e upper is reported 
to have a tensile strength of 42 700 pounds 
per square inch and an elastic hunt of 
20 4(H) pounds per scpiart inch with a 
diifii ite < long itioii ol seven per cent in two 
inthis 

An inlere stmg fe ature of this process is 
the |K)ssibility of making an alloy of ulu- 
minum copper aud iron which has a low 
coefficient of expansion Sue cess is said 
to consist in a spinal secret method of in 
troducing the iron into the nuxtuie The 
ordinary piston rnaek of aluminum and 
lopper is said to hive too great a iotfh- 
eienl of expansion but the introduction of 
tin iron is regarded is making it )>ossib)e 
to produce very large aluminum piston* 
as part of the essential equipmiut of high- 
power aircraft engines 

One of the many advantages claimed 
for this process is that important parts of 
aircraft motors can be made of great 
strength and lightness In the case of 
pistons the strength can be put into the 
head and the bosses where it is nee dod 
and they can be machined down to lighten 
weight and still possess unusual strength 
iho process has been patented in the 
United States and in Great Britain, Japan 
and other foreign countries 




For the kaadUag #f lylng-dewa canoe, all ike beds of the ward car i 
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The Service of the Chemist 

A Department Dented to Propm in the Field of Applied Chemittry 

Omiacwi by H. t *OWfc CfcseteU Bwwmt 


Federal Aid for Research 

F ROM a pnlimiiinrv cnnwdi rati in it would scorn 
posaihk to ihfmd 1 in guitial proposition liiat our 
agricultural intirosts hnv< d< rived nun fr m nstarrh 
than our otlu r Industrie* J Ins in not I < < hum* ur furm 
en art inon appri r intivi f risuirrii tl m our munu 
fatturrrs liut bo (i l*« son fift’v nils hr, out agn 
cultural t rp rmu nl statiuis writ < h( iblisht d and 
through initial aid niNibiu woil was until rtakon 
alonv, lint's whit h u uld doulitlisn hivt r< iimintd un- 
touihod for mam \t irs had tin im t stinitioiiH hi in lift 
for those nit st mlirisltd in thn rtsdts Our furmers 
are not alone in this iltitudi foi it might hi shown 
that in litigation or thienliiud law suits uiuth of our 
brilliant industrial itstunh his hud its lnciption lrut 
agriculture, in toniinoii with other t nlirpriscs, profits 
from most of what is done in the manufacturer s lalior 
atory hut, hktwisi the factory gains whin agruulturc 
advances and this is simply fuithor proof if it were 
needed of our interdtpendtnre in our loinplcx civilizo- 

While the agricultural ixpcriment stations have not 
always been managed to suit every one and some may 
even ennsidir ninny of them failuris somi of the results 
have been of the greatest value Consider what has 
been aeromplished in improving strains of corn oats and 
wheat and what has beta proven with reference to seed 
■elections, germination tists and the breeding of corn 
for example, to inirease its feeding value At another 
point work has been eoneentratid on qui stums of animal 
husbandry, the development of bitter stock and the 
study of feeding problems so that wi mav produce the 
maximum food with the minimum raw materials 
Further the problem of what an animal does with its 
food has been studied with the it suit that more is known 
concerning its economical feeding and the point at which 
further food means a substitution of water for the fat 
previously stored and then the intter eats his head 
off Murh of tin stability of our dairy industry is 
directly due to agricultural colli ge and ixpcrimental 
station work no small part of which has been the in 
vention of simple dependable testing devices 1 hen 
there is that ri search which Jed to an increase in the 
average number of marketAbli tobiceo li aves per plant 
equivalent to about 200 per cent increase m yitld with 
the same amount of land and labor Walnut trees that 
grow as rapidly as poplars and poplars which attain a 
height of 10 feet in 11 months are other examples of 
what can be done in agricultural research 

The dumping of cotton seed into the rivers of the 
South created suih a nuisance that laws were enacted 
to stop the practice On the basis of 1017 and 1018 
prices the application of research to this waste problem 
added nearly $40 to the value of each of the 11,600,000 
bales of cotton grown 

Crickets ate the binder twine used in tieing the sheaves 
causing considerable loss in the wheat fields after the 
grain had been put in shock until chemistry showed 
how to make binder twmc unattractive It was not 
enough to make it poisonous for t here were crickets left 
over to cut other twine It had to be made repellent 
T hese will serve as examples of the influence of law 
and necessity in instigating research lo interest the 
average man in research that strikes out to find something 
is a turn h more difficult task 1 hi war has been a great 
(ducat or in this direction and well qualified rosiarih 
men are m greater demand now than at anv other time 
lhree hundred and fifty-five Amernan manufacturing 
dmeerns maintain their own jesoarih laboratories and 
many more employ the facilities of lomraercial labora- 
tories consultants and educational institutions 1 he 
total is but a fraction of the numlx r whu h should take 
full advantage of what modern science offers and the 
layman has yot really to appnuute nstareh ffonco 
the proposal now to establish engineering research 
itutious throughout the country one in each state or to 
appropriate money for each state to be expended in the 
tupport of research of importable to hciciiu and industry 
sarried on in whirhover educational institution might 
ihow itself best suited to undirtaki the specific problem 
It is now proposed to grant $16 000 to taeli state the 
irst year, $20,000 the next, $25 000 the third and 
130,000 the fourth and subsequent years The details of 
idmuustration arc not decided, but the indiiations are 
hat an impartial committee m each state will bo made 
esponsible, seeing to it that no money is spent without 
m adequate return in productive work and that no 


favoritism is shown m the alignment of problems A 
central organisation in Washington will correlate the 
work advise and suggest problems of national impor- 
tance but shall not be directive or administrative in its 
functions It may bo found advisable to change the 
secretary of this central body annually appointing the 
assistant to be secretary, thus securing continuity with- 
out the danger of stagnation Such a post, properly 
paid would bo attractive do many scientists qualified 
to perform the work since if. would offer many advantages 
not to be measured by monetary standards 
This plan, known officially as the Smith-Howard Bill 
(S J805 and H R 9(186), is undergoing modification and 
improvement, many of our country s best minds being 
active on the questions involved The National Re- 
search Council, the Atnerioen Chemical Society, the 
foremost educators and engineers sanition the principle 
and mean to see a workable plan prepared for the ap- 
proval of Congress The competition between the edu- 
cational institutions in each state for this federal aid, 
the granting of which, will in itself be recognition of the 
high quality of work being done thero, constitutes one 
of the sure benefits Facilities will be provided with 
which those qualified may work under the lust con- 
ditions as regards equipment and assistance A larger 
number of our young people will acquire the scientific 
method of attack and become so ai quaint cd with materi- 
als that industry will be benefited when tboy go out to it, 
not to mention the advances which may be expected from 
the laboratory work In some instances research tan be 
directed from present interesting but less practical linos 
to those substames of more urgent importance and equal 
interest 

1 hat federal aid to research ran be given m a practical, 
efficient manner and be made profitable has been demon- 
strated by the agricultural experimental stations Wo 
should do better, in view of opr expcnenct, with the new 
plan '1 he war has conclusively demonstrated the value 
of scientific research and all countnis are organising to 
pursue it diligently 1 he opportunity is offered for the 
people at large, our eduoatioua) institutions and our 
industries to become really interested in research and to 
profit by its achievements in the various specific holds 

Some Phases of Reconstruction 

C HEMIST8 generally realise that the post-war prob- 
lems are more complex than those imposed by war 
when questions of low costs and competition are not so 
important There has been much looking ahead and 
one of the first instances of concerted action was a 
recent meeting of the Councd of the American Chemical 
Society The question of what to do with our excess 
acid production, our gas manufacturing plants and the 
munition faotones could not be considered a part of the 
program, the diacuasion being on subjects of general 
policy 

The Germans have been oalled the bnck layers, 
not the architects of science and among the tedious pieces 
of work performed has been the compilation of chemical 
data and statistics "Beilstoin ’ had become an almost 
holy word in organic chemistry because in no other place 
could so muoh fundamental information concerning 
organic chemicals be found as in this excellent example oif 
bnck laying And yet Beilstcin is not wholly satis- 
factory The work of non-Germans u slighted in the 
statistics It is 20 years old and incomplete Ar- 
rangements are now under way for English speaking 
chemists to combine on tbe truly gigantic task of pre- 
paring a compendium of chemical literature in English 
to bo complete in each of the many sub-divisions of 
modern chemistry Steps are alno to be taken to make 
the various publications of the American Chemical 
Sowety and notably “Abstract* ’ the very best of their 
kind offering advantages which will insure the publication 
of our American work in them rather than in foreign 
journals as heretofore. 

The matter of tariff Os Importations of chemicals and 
scientific apparatus has boon of interest to many chemists 
since educational institutions have always been entitled 
to duty-froe importation. It would, quite obviously, 
be inconsistent for chemists to advocate protection for 
dyes and other Amcncan-msde ichpmicals and yet ask 
for duty-free advantages in matters concerning their 
own requirements even m schools, although the difference 
in costs meant $30,000 mcroas^ in laboratory e xp a nses 
in one university The abolition of ths duty-free priv- 
ilege was recommended 


The need tor a closer ooftperation between universities 
and industries Is apparent If the Industries are to 
continue to benefit by the work done in the schools and 
are to have man properly prepared tor their sendee 
something must be done to make the teaching profession 
more attractive financially One of our greatest tech- 
nical schools, at the present moment, finds it almuet 
impossible to maintain an adequate staff because of 
the lack of money, and a professor can not pay his bills 
with sentiment Industry must become more directly 
interested in education if we are to maintain our world- 
wide advantages Ths society appreciates the situation 
and a number of sub- committees are to be appointed to 
work with the mam committee on this perplexing 
problem 

Chemists enjoy the unique position of being really 
interested in all industry either beosuse they oontnbute 
some manufactured article or have some part in the 
development and maintenance work They realise the 
necessity of an active, sustained export trade and urn 
any measure calculated to improve it This is ample 
reason for urging the adoption of the metrio system of 
weights and measures in the United States as rapidly 
as possible Many successful American exporters are 
using the metric system now, having found it a handicap 
to adhere to the English system in foreign commerce 
It is doubtful whether the metno system will come into 
universal use m our country within a considerable period 
of years, due to alleged complications in land measure- 
ments although the civil engineer already usee tenths of 
a foot, but every one owes it to himself to become 
familiar with rt 

Closely allied with reconstruction is the work looking 
to guaranteed peace for the future It seems important, 
therefore, to continue some of the research carried on so 
successfully by the Chemieai Warfare Servioe and to 
coordinate research in the War and Navy departments 
This is also the time to record in full the details of what 
has been done on war problems and publish anything 
not of military importance for much of this research has 
both a scientific and industrial interest. The best talent 
in our country has been in ooOperation during the 
emergency and it would be a distinct loss not to have all 
records clear before the first chemical military unit is 
history, and recognised as such, is allowed to disband 

The war served to emphasise the desirability of 
more extensive American research in the field of drugs 
and medicines and to that end careful consideration 
is being given tho suggestion that an Institute for Co- 
operative Research be formed In such an institute 
chemists, biologists and manufacturers would work 
together on the nearly innumerable problems which are 
of practical as well as scientific importance 

The American Chemical Society has only began 
its study of reconstruction on the committee plan sad 
its next meeting js expected to yield valuable results. 


Sclentdk: Patents 

VX7HEREVER research Is proceeding in sustained 
▼ v fashion much that w patentable may be expected. 
Because of the arCtunstancee under which scientists 
serve in the Government’s employ the practice of m> 
signing patents to the people has been followed since 
early in the eighties This plan has the fundamental 
weakness that unices some protection can be secured no 
one is going to tee any process through its develop- 
ment stage and consequently very little has evsr 
come of those inventions donated to the public in 
then- infancy 

Two alternative plans are now under consideration. 
One of these provides for n non-exclusive free liecnm 
to the Government for its own use god for the nee 
of its licensees, all other rights remaining with the 
patentee including foreign rights ss at pre se n t. Them 
are some minor details with respect to payment of fees, 
etc, The other suggestion is based on a man that s eem 
to have been satisfactory in the cate of the Cottrefi pat- 
ents, whioh were really assigned to the Government 
through the Smithsonian Institution, but with a Eoeote 
system the fees from which have paid for the develop- 
ment work and will finance farther research is future. 

It is proposed by this eeoond plan to have the H 


of any patents assigned to the people placed with mm 
of the trade boards. This beard would use the Jess 
for development work god for t&* rewind ol tt* white 
tee while at the seme time the QortenM may GsCt 
from the patents without charge. 
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An bdnnwui Lof Baft for Orcroas 
T rg t u p TUtl oa 

yi/HILE kin rafts us by no atwi new, 

“ “ inasmuch as they are quits common 
In this and other countries, the huge raft 
recently constructed at Haparanda, 

Sweden, and used to ship a large number of 
legs to Copenhagen, Denmark, is worthy 
of passing mention 

The groat raft, which is shown in the 
accompanying illustration as it appeared 
anohorcd at a wharf in the harbor of 
Copenhagen, measures 387 foot long, 55 u 
fast wide, 10 feet above the water line and 
18 Jjj feet below 

The raft took six months to build and 
oontalne as much wood as four big steamers 
It is held together by an ingenious system 
of Steel oables and wires, and is capable 
of carrying a large amount of material 
The orew consists of seven men 

Magnetic Pulleys 

TV/fAGNETISM w some of its many 
applications is so commonplace that 
!t no longer creates particular interest 
Upon it the electric dynamo, tbe motor, 
the lifting magnet and many other familiar 
sleet no appliances depend for their opera- 
tion An out-of-the-ordinary application, however, 
wd one that will be new to many readers is that pre- 
mnted by the magnetic separator pulley, as used in a 
greatly increasing list of industries 

These devices are useful wherever it u desired to 
remove continuously the magnetic content from non- 
magnetic bulk material (or example, they are suc- 
leesfully employed m separating pick heads, coupling 
nhs and other metals from bdU goods passing to s 
.•rusher which would be damaged by the entrance of 
iuoh material They are used for a similar purpose at 
ihosphate rook mines and quamea In the production 
>f sulfite fiber paper stock they are available for removing 
ram iron and steel from the wood chips before theee are 
lehvarad to the sulfite tanks They are also found 
valuable in the manufacture of cement, tbe production of 
(ypsum and limestone, the making of terra-cotta clays, 
md doubly so in freeing grains, spices and tobacco from 
Mts of iron and steel before grinding Even in such an 
m poetic piece as the city disposal plant they are put 
■o work in picking out tin cans, horsehoes, nails, etc , 
rom the worthless material Likewise the high cost of 
netals has made the saving of metal turnings and the 
eparation of iron and steel from brass well worth while 

Another interesting application is found in the sugar 
ndustry, one m which it would seem that there would be 
»o field tot such equipment The separator here is in- 
itaUed to remove from animal charcoal iron rust or iron 
Ndde which is collected by it while passing through 
he ovens and being baked This baking process to 


e raft made of logs held by steel rabies, which made the trip 
Haparanda, Sweden, to ( openhagen, Denmark 

necessary to eliminate from the tharroal the impurities 
which it has absorbed from the sugar The magnetic 
material is especially prevail nt aftir the retort has been 
repaired Under ordinary renditions the magnetic 
pulley ia energised only part of thi time two weeks out 
of a month or so, this bung sufli lent to keep the iron 



oxide out of the bone charcoal so that trouble with iron 
coloring in the sugar is prevented 
A word or two as to the general scheme of operation 
of the magnetic pulley separator may not In out of place 
It is magnetised by passing dirict current windings in 
the interior of tho pulley I ho current sets up a mag- 
netic flux which passes through the belt as it turns about 


"I the pulley thus attracting any iron or 
steel eontamid m thi material which is 
carrud on tin belt 1 hear pu ( ts are tin n 
held m untaet by the pullev ui til the Lm It 
leaves it on tho under side Here the> 
art dropped and t diluted in u I ox whirl) 
is kept well separated fiom the showei ui 
tho other material leaving the belt by 
means of a burner lm shown in oui drawing 
Direct eurre i t is requmel to energise 
the pulliy alibi ugh of course the ulteinal 
mg variety will very like ly be used to 
rotati the belt Only a small amount of 
juice in necessary to keep the magnet 
working tho aveiuge for the sues in 
greatest use being but a fi w amperes 
htanduid pullevs cun therefore be eon 
netted t> any 110 or 220 volt direct 
luintil system although pulleys may be 
designed with tolls suitable for ope ration 
on eui rents ol 500 volts or even more 

Data on Women’s Work Wanted by 
Labor Department 

T fir Woman in Industry Service of tho 
United States Department of Labor is 
tolle eting and distributing information on 
such topies os the extent of employment 
of womi n during tho war, the wide variety 
of their employment the methoeia by which they have 
been successfully introduced into now occupations, and 
the safeguards with which it has be on nectssary to sur- 
round them in the interests of their health and efficiency 
Plans are being made to establish a pictorial record 
of tbe work women are doing and the Woman in In- 
dustry Service is asking for the cooperation of the em- 
ployers of the country in assembling these pictures 
Illustrations are desired of the various processes on 
which women are working, particularly thore m which 
women are substituting for men, mechanical adjust- 
ments installed to enable women to do work formerly 
impossible for them safety devices that have been 
found necessary to proteit women workers and special 
arrangements and equipment that have been installed 
for the oomfort of the workers 

Manufaeturers would be rendering valuable assistance 
if they would forward to the Women in Industry Service 
any pictures of this description that they have or are 
able to obtain if any firm has recently improved the 
conditions under which its employees are working pic- 
tures taken before and after the improvements were 
made would be particularly welcome 

These pictures will be used to form a permanent 
record of women s work When the photographs are 
forwarded it will be appreciated if a statement is at- 
tached of the name of the process and any other par- 
ticularly significant faits 

If the pictures arc published tbe names of the firms 
will not be used without permission 
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Wounded Canadian soldiers learning to operate farm tractors 


Farm tractor built bjr a prominent Italian motor tar company' 


Teaching Wounded Soldiers to 
Operate Tractors 

T ITF problem of providing mutable 
ouupatiou for wound) d soldi! rs has 
oeiupuvi no little of tin attention of 
uianufuctim im of farm traitoi* an well a* 
othun Cunadi wliirli ban bad thi 
wounded soldier prolltin t» dial with 
for some turn has ojiliuiI a imnils r of 
schools win re tile win ar< liisliuitid in 
the handling of trutom and it has been 
found that < veu artificial limbs arc not 
utcessardy a sen >us ilisadvuntagi in tins 
line of work Of lourw sotm of the men 
taki to traitor driving mon ruulilj than 
others, but on tin a bob tin idia has 
worked out vny satisfai touly 1 hi 
matlir is atl tlu more important because 
good work with a trvetor calls for a good 
opiiator, a good trutoi with n poor 
operator is capable of turning out highly 
unsatisfactory work 

1 here m an instruction base m 1 oronto, 
Canada when a considi rabli nuinher of 
solders havi bien madi fmnilmr with 
tractor du vmg \ll the men tlun have 
r< « ived wound' that have rnnili it un- 
ixjssibli for tlu m to resumi flair former 
oei upations, and thi tiaitor idea has 
therefore a strong appeal to tin in lhe 
man shown driving in the photograph has 
an artihrial leg notwithstanding which, 
ht did excellent work 

Protection for the Truck Driver 

A s the commercial vilmh glows ui 
importamn as a means of transpor- 
tation the twin who opurntts il quite 
naturally (omes in for men asi d consider- 
ation In winter WPather hi is likely to 
suffer a good deal without proper pro- 
tection Such proteetiou is uflordtd h> 
a eah that is supplied as part of the regu- 
lar equipment of a truik that reiently 
has been plai od on the marki t bv a firm 
whose attention has hitherto hem con- 
fined to passenger cars It is i ustomary 
to sell truoks * in the chassis all ready 
for the body, but with no body on the 
frame In this instance lhe usual cus- 
tom is followed, but the cab is added 
The cab is of very substantial oon 
struction and instead of providing only 
partial enclosure, it completely houses 
the drivers seat In front there are 
large glass windows which can be opened 
when the weather is mild and at the sides, 
in place of doors and windows there are 
heavy curtains that lit closely and snugly 
and are readily adjusted eithor to open 
up the cab or to let the driver got in and 
out, is the case of the dooi sections 


Vi ry largi flexibli puni Is give a good view 
in all dm (lions lhe neat is more than 
usually will upholstered and, altogether, 
thi driver of one of these trucks will find 
hunself i good deal more comfortably 
situated than most of his fellows Bide 
lamps are hum t flush with the front The 
fiout panel at (hi aami time forms the 
dashboird of tlu truik and serves to 
support the rtar md of the hood 


from the oarbureter enters a passage 
oored bitwien the cylinders this being 
kept hot, of course, as long ns the engine 
runs lastly the gas impinges against a 
metal surface the other side of which is 
in dux < t lontact with the hot exhaust gas 
—in fucf the surface is one of the walls 
of thi cxliiiust manifold The result of 
this nriaiigeim nt is a chan engine, maxi- 
mum pouir and alow fuel consumption 


Engine Heats Its 
Fuel Three Times 

T UT very large 
pi roentage of 
kerosene found in 
the gasoline that ts 
lommonly supplied 
today has ruado it 
necessary for all 
manufat lurers of 
gasoline cugim s to 
take mi nsure s to 
supply considerable 
heat in ordi r projv 
erly to vaporise 
the heavy constitu- 
ents of the fuel 
One manufne turerof 



A cab to protect the truck driver 


Italian Manufac- 
turer Prepared for 
After-War 
Tractor Demand 

A IuillGF Italian 
firm which 
manufacturers not 
only automobiles, 
but trucks, motor- 
boats, airplanes and 
numerous other 
automotive prod- 
uct*, has designed 
a three-plow tractor 
that w intended to 
supply the noeels of 
the average farmer 


light motor trucks 

takes the precaution of heating the fuel 
three times in order to ensure it* being 
thoroughly \ iponxed and to distribute the 
heating uniformly throughout the vapor. 

Iht first heating is by means of the 
ordinal y stove ’ on the exhaust pipe, 
through nhiih the air drawn through the 
carbureter is made to pass Leaving the 
carbureter the air, together with the 


for power for his 
soil preparation and harvesting 

There is no frame, ui the ordinary 
acceptance of the term The engine, 
gem-set and rear axle are enclosed In 
casings whu h are all bolted together and 
mounted on four wheels, so that bo either 
framing is required The rear axte 
enclosure, which extends out to the rear 
wheels, makes a right angle with the 


atomized gasoline which it has taken crankcase and gearsel housings, the whole 



forming a big T Hmh a construction 
gives absolute rigidity and all the strength 
that could possibly be required 

The gearwit allows choice of three 
speeds and is fitted throughout with bail 
bearings and final drive to the rear axle 
is through a worn gearing A peculiar 
feature of the machine is that the worm 
shaft is extended through the ho using at 
the rear and carries the pulley for tike 
belt used in dnving stationary machinery 
As the pulley thus comes between the 
rear wheels means are provided for very 
quickly and easily removing one wheel, 
on the nde toward the machine to he 
driven A special permanently attached 
jack is used for raising the tractor and 
holding it up whun doing belt work The 
source of power » a four-cylinder block- 
cast engine that Is practically identical 
with the engine used by the same firm 
in one of its SH^on truoks and ha* a 
bore of 100 mm and a stroke of 180 mu. 

The tractor weighs 2J-6 tons and has a 
maximum speed of 8 7 miles an hour and 
a speed on low gear of 1,2 miles an hour. 


Big Steel Bette in UnivenelJotot 

A UNIVERSAL joint of unusually in tor- 
■TX acting construe tsoivi* used in a lH- 


ton truck that is mating -a good record 
for itself In servttjg, lp this Joint them is 
a total sbeenoe of tbehsual Sat testing 
surfaces and totortWffld Journal#, 
stood there are Urge htodm^d steel balls 
mounted on opposfto eedi to * trunnkm 
pin at th. end to th* .propdler 
55* steel housing to the Joint is awls 
with two oppositely disposed groove* or 
taess accurately formed for the bsib to 
work in; they ut elongated, however, so 
that the balls are aSowwdl&lai^Ddtat 
motion necessary to permit tbs Met to 
operate at an uA, Tbs batts to# fto* 
to turn on th* trunnion pin, so that they 

XL1TMR4S! *"-5 

Th* lubricant tend* to work to tjm 

s-sass-lf 

Wbeo two to thaw Joint* sto used, <*» 
at each end to tha priwtol e r tos f t, ths anal 
rectangular or «t*m*d *Kp<}otot i* npt'm- 
qtdrtoL The baH* have saffietont iaato- 
todtoii fatodowto their gtoom&tEe 
p a ys to*atohoud9«tWei»»toiteal 

*SWSB!»lBSaS 
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Look for the Mark 

1 Tvcos 


on the Temperature 
Instrument you buy 


apparatus precision, reliability 
and permanence 

We equip manufacturing plants 
of all kinds with Temperature 
Indicating Recording and Con- 
trolling Instruments 
]feoe products are also in dally 


Our line of manufacture Includes 


JEW'S JUnifTevtU 
I _ Bnhynmnrruui mete™ 

I Fever Theruioirw ter* etc etc 

y Write today for literature . Address 

I Jaykr Instrument Companies 


MASON'S NEW PAT. WHIP HOIST 

SBSrWJSST 

e. -i y r VOLNEY W MASON A CO . W 

resMam R.L, II 9 .A. 
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renevalleFUSES 
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Friction- 
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What Machinery la Doing for the 
Walnut Induatry 

(Continued from pope SI) 

they are distributed across one end of a 
an vo whioh operates like an endless bait 
1 hiR alive oonviys the nuti benoath a 
chute which extends down from tho over- 
hi ml motor driven blower that operates 
the vacuum devu e This arrangement 
curlH just enough Auction to pick up all of 
the nuts which are below a certain weight, 
leaving the hi a\ mr nuts of grades one and 
two to pass to the end of the sieve and glide 
down a long chute to the paokrng shed 
’ Hu third machine invented by mombers 
d of the ftssoi mtion to convert thp cull into a 
y profitable by product is the shell separator ' 
this is used to handle the tailings of the 
, mill After the nuts are craoked and the 
e girh have extracted from the shells all of 

- the meats they can hud there are usually 
small bits of meat left in some of the shells, 

, and women who are either careless or new 
, at the work frequently overtook choice 

- pious of meats and sometimes whole halves 
■ wlnlt working over a pile of cracked nuts 

Iht manager noted that there was con- 
siderable waste from that source, so he had 
a machine built to handle the tailings, and 
it has resulted in a saving of 460 worth of 
broken meats per day since it was put into 
operation This device is built on the 
plan of a small threshing outfit, and 
yields a product material whioh before 
the final sifting, runs about 80 per cent 
halves and broken pieoes of nut meats 
and 20 per cent of shell particles 

The walnut grower used to average 
about 3 cents per pound for his culls, and 
was unable to separate tho shriveled meats 
from the sound ones, so the value of his 
better grades was depreciated Today he 
gets from 5 to 7 cents per pound for his 
culls, aud the sound nuts sell proportion- 
ately higher because they are of standard- 
ised quality In 1916 the association 
cracked and sorted nuts by hand and 
marketed 43 1,000 pounds Last year it 
, sold all the meats it could obtain, and this 
year it is marketing 1,500,000 pounds of 
1 culls alone by the by-product system. 

Guns for the Ftghtinf Front 

(Continued from paft 53) 

five to plus 65 degrees, having a range Of 
nine miles at ttup JgttM elevation The 
total weight of this mount is 177,000 
pounds, the gun weighing 29,000 pounds, 
carnage 57,200 and oar 90,000 The 
projectile weighs 700 pounds and the 
powder charge 65 pounds, which gives a 
muzzle velocity of 1,600 feet per second 
I his mortar is not designed for long-range 
but for plunging hre at shorter ranges, 
where great penetration is desired The 
shells, filled with high explosives, are very 
effective in destroying ammunition dumps, 
dugouta, cement shelters, quarries, etc. 
When it is necessary to bring this mortar 
nearer tho enemy, provision has been made 
to replace the standard six-wheel trucks by 
narrow gage trucks making the carriage 
very mobile and effective 

Upon firing, tho mortar moves to the 
rear about thirty inches, the energy of the 
reioil being partly absorbed by the re- 
sistance which the fluid in tho recoil 
cylinders on the bottom of the eradle, 
offers to being forced past the pistons A 
portion of this energy, sufficient to return 
the gun to its original position, is absorbed 
by compressing the air in the recuperator 
cylinder on top of the cradle The return 
of the mortar is eased by buffers in the 
front of the recoil cylinders Approxi- 
mate ly 300 rounds have been fired from one 
of these 12-mch mortar railway mounts 
with no impairment of any of the working 
parts 

1 he guns above described are all adapted 
to transportation on railway traoks and in 
addition to those illustrated, mention 
should lw mode of a very effective eight- 
inch railroad mount, model 1918, with its 
own ammunition i ar which at a maximum 
elevation of 42 degrees fires a 200-pound 
projectile to a range of 20,000 yards This 


I mount permits of an alb* round fire without I 
changing the position of the mount on the! i 


In addition to the above artillery, the 
Ordnance Department developed some 
mobile heavy artillery for transportation 
over the highways, and if need be, aeroee 
the fields, quite independently of the 
highways A very fine pieoe is the eight- i 
inch howitzer mounted on a self-propelled j 
carriage ot the caterpillar type, so de- 
signed as to make the entire unit self- 
contained and adapted for quick mobility. 
The self-propelled carnage is designed j 
along the same general lines as the artillery 
tractors which played such a prominent 
part in the field operations of the Allied 
armies It is propelled by a four-cylinder, 
heavy-duty, tractor motor developing 
about 76 horse-power at 850 revolutions 
per minute The design of this unit is 
such as to permit a few degrees traverse of 
the ho wi tier to the nglit and left, as well 
as the full elevation of the piece A small 
supply of ammunition can be corned on the 
platform of the gun mount, with a reserve 
earned on cargo-carrying "caterpillar ’ 
trai tors, sufficient to serve the howitser or 
battery of howitzers Tins howitser g 
mount is capable of speeds ranging from 9 
about one to four and a half miles per hour, 
and is so designed as to require lees than 
one minute to put it in hnng position from 
road travel The total weight of the J 
vehicle is approximately twenty-five tons, 
though on account of tho large track area, 
the concentrated pressure per square inch b 
is but slightly greater than that exerted 7 
by an ordinary horse Hufficlont fuel and 
oil are carnod to permit the vehicle to 
travel about ten hours under full load, 
without replacing the supply “ 

The new ordnance includes, also, an I 
eight-inch railway mount, with ammuni- 
tion car shell 200 pounds, range 20,000 u 
yards, all-round fire 

Dunng a test the tractor gun climbed a - 
46-degroes ravine wall and developed a 
speed of four miles per hour on level a 
ground, demolishing trees end shrubbery f] 
just as do the monster tanks $ 

Five-ton Art&Ury Tractor 

The five-ton artillery traotor, developed 
and built in large quantities by the Ord- » 
nance Department, has put the horse out . 
of business so far as pulling guns is con- 
cerned Deep mud, shell craters, sand or 
logs cannot detain artillery when pulled , 
by this type of tractor The Ordnance j 
Department has produced them in four - 
sizes, namely 2%*, 6-, 10- and 20-ton 
capacity Automobile engineers and auto- 
mobile factories with large production 
facilities made theso tractors possible 

" Dreadnought” aad -Baby” Tanks 

Tanks played the most decisive part 
in tho later phases of the war, and the 
Ordnance Department, on a joint produc- 
tion schedule with England, brought out a 
36-ton tank which, in its general appear- 
ance, is similar to the first tanks used by 
the British on the Somme Thu design, 
which u driven by an American 12- 
cyhnder Liberty motor, carries 12 men, 
four machine guns and two nx -pounders 
Wireless outfit, by which communication 
is always had with headquarters, u a part 
of its equipment. 

“Machine Gun Cavalry” u the name 
that should properly have been assigned 
to the American “Baby” or three-ton 
tanks, developed by the Engineering 
Division of the Ordnance Department 
Capable of a speed double that of a bores 
and with one man firing at a rate in exeeas 
of the firing of ten men with rifles, thk 
type of tank saves the work and lives of 
many thousand soldiers It advances 
against machine gun fire, and can pull guns 
as well as carry fighters 

Six-tea Teak aad Trailer 

This American, two-man, six-ton tank I 
closely resembles tbe famous French ] 
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wMmm smy szmom to the oMmm. Oar 
HmmMPkiIt m Pimhu b mm free am 
mmmsl ThU sustains ear aMthwlMsnM, 
MkraritoAMs Trade Marta, 
fMfz Patents, eta. 

mmimm aStummTSSaSSSt 

MUNN CO. 

SOLICITORS OR PA T B NTS 
US Breeding BuUtUn a. 
And WlglSM, WasMagtoo. D.O, 


ScWntfBo Ammcao SI AO mr year additional. 
Scholia* American SuppUiMot SI 00 |wr yam ad. 


upon appOostbrn 

Wt br pamalmjt^mcaa, enb,. brak 

Classified Advertisements 


business off o sr wam s 

Wftt I equipped Iran found rr will dvrek 


at 5. TuriaOtaljr) 


WELL-^TWELLl 


Writs lor OrczlM. 

WILLIAM IMA, 484 V.fiMs St, Mats, M.Y. 


What Do 
You Offer? 

We have a shop with 
up-to-date and varied 
equipment — (some 265 
Machines.) 

Also the necessary capital to acquire 
patent rights or manufacture on 
4 royalty bask an article of merit 
wbkh can be said in large quantities. 

ommmawry * 

NewYrak 




Jfctttttry 18, 1918 


SCIENTIFIC AMERICAN 


How to find 
the right pencil 

You have run . 
across a pencil now I 
and then that suits A 
you to a T — makes M 
your work easier, I 
quicker, more satis- i* 
factory. Why not be I 
sure of getting such a I 
pencil every time? I 

DIXON'S k 

ELdobaD* . 

'm master dmvtypendi 

has strong, firm lends that 
■sve « lot of resharpening j? 
— smooth, responsive leads I 
that write with much less J 
effort Made in 17 degrees J 
— 6B (softest) to 9H (hard- 
est), HB (medium) is most j 
popular for general work; i 
hut be sure to get the degree J 
•xactly suited to your work. 1 

HwuMrunnfe Whli tbo »M of 5 

«fco obwt Ww, hM iJm mda you tbta k yon g 
•Suwldbar* if** tat f. not *»Mtty rich 6 


JOSEPH DIXON CnU CB ttJ K CO. 
BWT.i aw JOtssY crrr , n jl 
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Rouault, the terror of the German machine 
gun neats for quick transportation to 
the place* of activity the ordnance 

I eagUteon provided a rubber-tired, ball 
bearing trailer an American artillery 
tractor being provided to haul the entire 
outfit over any kind of roadway 

S .2 -inch How l ti e r and 11 -inch Trench 
Mortar 

In addition to the artillery above 
enumerated we possess five 9 2 inch 
mobile howitsers of the siege type built 
from a British design and it is now reoom 
mended that a total of 20 be completed 
This piece fires a 290-pound shell with a 
maximum range of about 10 000 yards 
and for travding it divides into three loads 
of about 14 000 pounds each including the 
transporting vehicle We f have also 
gotten out a design for a 11 inch trench 
mortar with a maximum range of 4,500 
yards 

The unexpectedly early termination of 
the. war leaves the oountry in an excellent 
condition an regards its capacity for the 
construe tiou of all sires of artillery m the 
event of a future war Man) of the 
plants will of course lie dismantled but 
the great Government establishments for 
the manufacture of ordnance on a large 
scale wd) be a permanent and immense ;h 
valuable asset to the country 1 he 
Ordnance Department is to be tou 
gratulated upon the way in which it row 
to the occasion, put in operation the vast 
organisation and built the equipment 
above it scribed 

Fitting the Shoe to the Soldier 

Confirmed from paff 66) 

the sue by tenting it with the shoe-fitting 
device — the sot of metal blades In roalil \ 
this operation is employed in order t 
render it doubly oertain that each man shah 
receive correctly fitted shoes 

Each of these small metal blades is 
marked with a shoe use — 5 h 6 0*1 and I 
so on When a pair of shoes has bun 
selected for the soldier of the nso ludioated 
by the measuring device the operator 
inserts in them a pair of the blades of 
corresponding rase, placing a blade in each 
shoe 1 he knob end goes forward into tlio 
| toe of the shoe and the other end is sprung 
back into the heel 

The soldier then puts on the shoes and 
laces them up snugly The blade in each 
■hoe will lie flat and smooth in the bottom 
of the shoe under the stocking and wdl 
follow perfectly the conformation of the 
arch 

The little knob in the too end of the shoe 
occupies exactly the spare which should be 
free spare between the soldiers toes and 
the leather at the eud of a correotlv-fltted 
army service shoe Even when the foot 
has been expanded, by the act of the sol j 
dier s walking and carrying his load, there 
should still be a oertain spare between the 
toes and the inside end of the shoe because 
it ts fundamental in the sotenee of army j 
shoe fit that under no mrcumstsunoes should j 
the ends of the toes be m contact with un j 
obstruction of any sort j 

Presence of free space ahead of the toes 
does not mean that the shoe is too long 
nor that in the a eta of walking, running or 
jumping tire foot u hkely to slump forward 
too far If the shoe fits correctly and is 
famed properly, the ball points of the shoe, 
and the restraint of the lacing and the 
“throat ' of the shoe will servo further to 
held tire toot In its rightful piece 
The teat by the shoe-fitting blades eon- 
skis m the soldier’s determining whether 
or not he can with comfort wear the new 
pair when these blades are in them and 
when he walks bnskly about, climbs upon 
a platform, descends a steep ramp fitted 
with oroHereletfU, and otherwise gives tb* 
Hwas a tryout appnamsUnf sores of toe 
eewm -emreJaes involved m field weak sad 
nuurehlng. If * performing three mqreri- 
»e»fah-which take pfape at the time of 



Disston 
The International Saw 


jT\lSSTON Sswi did not icek trade con It means < 
* ' quests on foreign shorei, but were in cutting 1 
ted there by craftsmen who knew Disston msnship 


rrm tor fast, clean 
■t temper »n i work 


I all v by experience or reputation 
bverv country hu its toolmakers who 
prod cc got d tools yet in every country 


reputation Disston Quality is the result of over 

toolmakers who three quarters of a century of development 
m every country Disston is truly the International Saw 
aws in the Disston Saws and Tools arc sold 


bands of many expert workmen by all progressive hardware stores 

The word quality as applied to TJlA Send for the free Disston 


The word quality as applied to 
) won Saws means a steel formula 
prod ice the proper degree of 
arinesa to ighncss and elasticity 


Handbook ot Sawb It contains 
many valuable suggestions on the 
care of Disston Saws and Tools 


The saw most carpenters use 

HENRY DISSTON & SONS, Inc , Philadelph.a USA 
CANADIAN WORKS TORONTO CANADA 

DISSTON 

SAWS AND TOOLS 


Electric Heahag Device* 


M odels built 

INVENTIONS DEVELOPE1 

We are prepared to build special mi 
chin nr y and models from most delicate pn 
ciaion instruments up to 10 ton machine 

isuiarnna an* planning dkpt 

Bt* Rqutpptd Plant of Us kind in Country 
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“Why is the price of meat 
so high?” 



cauaafi by Urge 
orders from tho 
Allis* and by high 
wages at home 
has helped to 
boost prices The 
lower purchasing 
power of ths dol- 
lar has also caused 
the prices of all 


The packers in turn are in the same 
position as the retailers Labor trans- 
portation machinery, materials — all 
items in the packing business— have 
mounted rapidly But her* again th* 
peckers have to get higher prices for 
meat when they have to pay such high 
prices for live stock 
During the past four years cattle 
prices to Swift & Company advanced 
74 per cent whereas th* price received 
for beef by Swift * Company hae ad- 
vanced only 61 per cant during ths 




Corn for exampls baa doubled dur- 
ing the past four years, farm labor is 
scarce and wagea are high 

But even with these higher produc. 
tion costa, ths price of meat hat gone 
up no more than the price of other 
foodstuffs -and this in tecs of ths 
enormous quantities Ssnt overseas to 
our Army and to ths Allies. 

If ths packers wars to eliminate their 
profits entirely, there would be prac 
tlcally no change in the price of meat. 
Swift A Company’s profits average only 
a fraction of a cant per pound of meat. 


Swift & Company, U.S.A 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 



ASBESTOS 


Battleship Strength of the Five did practically nothing during the progress 
Laadhiff Nani Posm of the war Hsnce, the French navy 

Leading Natal powers deludes at present only the seven dread- 

(Cotuinued from pa«e 3t) nought battleships <tf "Bretagne" and 

the Kansas class and the five ships of “Courbet ' olasses 

th« Now Jersey ’ class We have also Remembering that adreadnought ship 
eight ships of the ’ Maine,'’ “Alabama’ ^eludes nothing toss than 13-inoh gun* 
and l\ cartage olasses, mounting 12-inch ,tfl «■“ battery, it wtU be undtmrtOod 
and 1 1 inch guns that the five French battleships of the 

It is considered that a battleship be- Mirabeau class which mount four In- 
comes obsolete after 20 years of service and 12 9 4-inoh guns, oannot be eon- 
and therefore the Iowa completed in « dero l d available for the first hne Like 
1807 and the ‘ Indiana Massachu- the Japanese Aki the ItaUan VW 
setts and ‘ Oregon built in 1805 and Emanuel* and the British Lord 
1800 must be reckoned in the obsolete class N<dson . vessels must be 

Before leaving the United States Navy ™ ktrned ip the predreadnought class which 
and passing on to the next three, we draw [<* tbe J^vy indudos a tottU of 

attention to the fact that beoause of the 11 "“P" 0f obsolete vessels the French 
great sue and power and resisting quality nftV F }»*»««• three 
of our dreadnought ships they form a fleet Th* itaUaa Navy 

whuh under a single command » fully „ 

equal m strength and fighting power to a StaMr the French navy, the Italian 
combination of the Japanese, French and ^ bad under construction when the 
Italian dreadnought fleets w « W £ >0 7? rful dreadnought* 

We wish, however very emphatically of which the keels had been laid but upon 
to draw attention to the fact that our navy, wh ‘ ob ^ work was stopped during the war 


strong though it is in dreadnoughts, is very , J^jeae are the four ships of the 
poorly balanced We have no fsst modere ^ mb ° f] T T*' 

scouts whatsoever, and these are absolutely minting sigh Ifi-inch guns The 

essential in the strategy and tactics of five dreadnought battle«hipa ln commis- 
modern naval warfare We have six very “® n «* t from , *o 32,700 ton. dis- 

fine battle-cruisers authored and partly plac«ment *n d 22 to 23 knots speed One 
under construction These should be earries a battery ofj twelve 12-inch guns, the 
pushed to completion, but wo should others a battery of thirteen 12-inch guns, 
Immediately commence the construct, on “ tb *» “ d 

of the 7.000 ton, 35-knot scouts of the *««•*• 11 be “ oted that the 

1916 program or better than that we Fnnoh n ? r th * “ VM * h ‘7 built 

should lav down a larger number of smaller w&n,lu p* of the battto-cnluer type. 

and more handy type of equal Bpeed, but TW - ri _ r _tlrw, in Ultra- VtoUt Bjflh. 1 
of say 4 000 or 5,000 tons displacement LfeterWraUOO Btt Ultra-V* i - *ai«- ] 

Our officers who were with tho Bntiih fleet twD ot McTCUTy Uttpl 



w . , «. , For anything you w*M In Aabostot turn to 

Vctecipcde or Stand , KEASBEY A MATTISON COMPANY 
up lraadle ocrr 


INOVEITIES l PATENTED ARTICLES! 


IHt SCHWEfUULL S- AM? 
-.♦situ sjaiiips : r :!iB5. i i ;n::h 

Bii'lIHiE POP, i CONN 




I SOUTH BEND LATHES 


THE BRIDGEPORT CHAIN CO. 
Spiclillstsln smiwm Steps ARita*Wt*i 
Brldtfaport, Conn. 

[WONDER SfSiSl 



of the 7,000 ton, 35-knot scouts of the uu:, 

1916 program or better than that we Fnnoh n ? r th ® !^ i ? n “ VM * built 
should lav down a larger number of smaller w&n,lu pi of the battto-cnUser type. 

and more handy type of equal Bpeed, but T W - ri _ r _ t lrw, in Ultra- VtoUt Partin- 1 
of say 4 000 or 5,000 tons displacement L»6t*rtoraUon KB Ultra- VMM* ttSOW- j 
Our officers who were with tho British fleet tiOB Of Mercury LUipi 

speak enthusiastically of a 35-knot scout ST^HE radiations from the quart* meroury- 
of about 4 500 tons displacement mounting 1 vapor lamp are being used extensively 
five 6-im h guns on the center tine, and we u accelerating photochemical actions, as a 
think it would be good policy for our navy bacterieide m Sterilising water, M a 
to lay down as early as possible at least a therapeutic agent, in dye-fa<bng teste, and 
score of these m preference to the 10 larger ft, other connections The violet and Ultra- 
vesMtls We have authorised the con- violet rays appear to have, as distinguished 
struction of 10 dreadnoughts, four of them from the infra-red, a marked effect in many 
of tlu California type and the other six „f these aitivitiee There has aooordingly 
to lie of over 40 000 tons and carrying ton arisen among manufacturers of paper, 
or twelve 16-inch guns This program in dye* cloth, rubber goods, paints, etc , a 
common with whatever program Great distinct need for a source of ultra-violent 
Britain may have under consideration and radiation of high intensity whioh does 
those of the other naval powers will come not decrease with use 
under consideration by the peace con- It is well known that the intensity of 
ferenre with a view to fair reduction on the radiation from quarts mercury-vapor 
the basis of the respective requirements of Umps, especially as regards the ultra- 
the various countries concerned violet component, dncreasce greatly with 

Th* ■ *j-_ use This decrease has been established 

iqitiHi rwry qualitatively bv several experiments, using 

Dunug the war Japan has added six physical, chenuoal and biological tests 
ships of the dreadnought class to her fleet But no exact quantitative data have been 
i our of these are battleships of over 30,000 available showing the rapidity and the 
tons displacement each mounting twelve extent of the loss in effectiveness, as a 
12 inch guns and steaming at 22 5 to 23 function of the time of operation of tho 
knots T he other two arc battle-cruisers lamp 
f of 27 500 tons, mounting eight 14-inch Borne months ago the problem was 
I guns and steaming at 27 5 knots She is prewmtad to the Bureau of Standards 
} also building a new battleship of 32,600 In attacking it it was first necessary, as w 
tons and 23 5 knot speed, designed to so often tho case in the Investigations of 
mount 10 15-inch guns upon which not this Bureau, to devise methods and instru- 
' mui h work has been done, construction meats which would measure the detenora- 
betng stopped for the period of the war tton quantitatively The Bureau of 
Of predreadnoughts Japan has 12 of Standards is quit# m the habit of being 
widely differing military value Six of the first to undertake a certain ofeserva- 
these are what might be called semi- turn or measurement, and so is not qt all 
dreadnoughts, inasmuch as in addition dismayed to find that no accepted pro- 
to their 12 guns, they carry a heavy inter- oedure is known for doing something that 
mediate battery of twelve 10-mch in the it wants to do When it meets this 
case of the “ Aki ’and “Satsuma/ four 10- situation, it just goes ahead quietly and 
inch in the case of the ‘ K as buna’ and invent* a and, as often ae not, a 

“Eaton,' and ««ht 8-inoh on the “Kur- toed or instrument or whatever else may 
. ama and ' Ibuki The Japanese pre- be needed rt, 

, dreadnougbte are generally more modern In the present case it was found possible 
than those of other nations, all of them to measure the idtra-vfolet radiation with 
| having been built since 1900 and all having a thermopile and a yellow glass Several 
speeds of from 18 to 22 knots makes of quarts mercury-vapor lamps 

— .. . .. , were examined, none was found to poeeese 

‘ ” rm ” gny great advantage over the others In 

The French ship* completed during the point o i initial strength of the ultra-violet 
war are three of the “Bretagne’’ dees, component The total intensity of that 
23,500 tone, mounting ton 13 4-inch guna. component wae found to decrease to ene- 
Tbe French had laid down five ships of half or oao-thfard of its unfcal vkae after 
the “Normandie" clans of 25,250 tone, 1,000 to 1,200 bears eerttos. A JktB 
mounting 12 13 4-inoh gups in three 4-gun account of the methods need and the 
turrets, but they had done very little wosk results obtained to glfm in SeiastJifc 
upon the ships when the war opened, and Paper No 830 of *l» iaMfi* )0rt WMed 



We are going on 
Are you ready? 


T HE Pierce-Arrow factory 
is going at full speed. It 
Will keep going and Pierce- 
Atrow trucks will be available 
for the great reconstruction 
work that confronts us as they 
are needed. 

The energy that met war 
problems unfailingly will meet 
the great problems of Peace. 

Thousands <^f businesses face 
the emerpppcy m the same spirit 


Pierce-Arrow trucks will serve 
these — help them to conquer diffi- 
culties of transportation greater 
than those we have conquered. 
We met successfully every con- 
dition of service in 148 lines of 
business. Call on U9 for help in 
expanding or redirecting trans- 
portation facilities. 

The greatest opportunity 
America ever had is before us. 
Will you take advantage of it? 


PIERCE-ARROW 


Delivers more work in a given time; 

Loses less time on the job and off the job; 
Coats less to operate and less to maintain; 
Lasts longer, depreciates less and commands 
a higher resale price at all times. 



THE PIERCE-ARROW 
MOTOR CAR COMPANY 
BUFFALO. N. Y 
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AT YOUR SERVICE 


Rugged in cone truction —engined to take their rated load anywhere— HACK 
Trucks give year-round service in a hundred industries from steel making to 
fruit handling with a uniform certainty that automatically determines future 
truck purchases. 

The steady growth of alUMACK fleets — their deliberate selection on the basis 

of performance indicates the power and stamina MACK Trucks show under 

every condition of load, road and weather. 

Let us send you our catalog and detailed information on MACK Trucks— 
capacities 1 to 7^ tons, with trailers to 15 tons. 

Orders for immediate delivery can now be accepted. 

INTERNATIONAL MOTOR COMPANY 

' " NEW YORK 


I 4 '.1® ■' 




No Longer, “Just Lumber * 

T HE Long-Bell Lumber Company, the 
largest distributor of Southern Pine 
in the United States, announces that here- 
after the product from its twelve great 
saw mills will be marked with this design 



This progressive age demands 
named goods. Heretofore 
lumber has not been consid- 
ered adaptable to trademark- 
ing. but this company believes 
that the public is as much 
entitled to know the identity 
of the manufacturer of the 
lumber it uses, as the food it 
eats or the clothing it wears. 


It is no longer necessary to 
a6k for “just lumber/’ Wheth- 
er your requirements be large 
or small you may specify 
LONG-BELL brand with the 
same assurance and satisfac- 
tion that accompanies the pur- 
chase of any commodity that 
bears the maker’s guarantee 
in the shape of a trademark. 


Ask your dealer for Long- Bell brand lumber. 

The Long-Bell Lumber Co. 


R. A. Long Bldg., 


Kftniai City, Mo. 



Manufacturer of Southern Pine, hardwood, oak 
flooring, and creoaoted lumber, tie*, potto, 
polei, piling and wood block* 
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XoatarMte. Co. 
HiMCt 
, C3om Pomkor* Co. 
U*OasCa 
I-PrtekCefaCto.. 
nck't Tnunftr Co. 
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»rivnUBld*ftU>dUfe. 
»N«tur«10<»Co 
boriM'MtnJry&Uch Co. 
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What PITTSBURGH Thinks of Republic Trucks 


In Pittsburgh, with its hills and heavy hauling, 
where power and stamina are absolutely essential 
half of all the motor trucks in use are Republics, 

“We found Republic Trucks so satisfactory in 
sphs of over-loading and strenuous over time ser 
vice that we have just purchased another Republic 
aay Beet Company, manufacturers of pipes valves 
etc. 

“Because of the demonstrated efficiency of the 
first Republic we purchased, we are now using a fleet 
including 3, 3>£ and 5 ton, all Republics say 
W E. Osborn Co , large wholesale produce dealers. 

"In spite of the seventy of service in the oil and 
gas fields and over difficult country roads our 
Republic Trucks have been absolutely trouble- 
proof;" aay People's Natural Oaa Company 

“Evan the additional abuse of war-time driving 
has had no apparent effect on the Republic Trucks 
which we have had in operation for three years 
They continue to give the moat satisfactory service," 
aay Ziegler Lumber Company. 

Other examples of Republic quality and depend 
able service could be given without limit Each of 


the owners listed in this advertisement and hun- 
dreds of others have learned the efficiency and 
economy of hauling with Republic Trucks That 
is why there are as many Republic Trucks in 
operation in Pittsburgh as there are of all other 
makes combined. 

In every city, in town and country — wherever 
motor trucks are used — Republic Trucks will be 
found, in constantly increasing numbers, performing 
hauling tasks of the most exacting kind. 

Republic Trucks are designed and produced by 
specialists who know the severest conditions met 
by trucks in any kind of hauling anywhere and pro- 
vide ample strength and power to meet them. 

More than 1300 Republic Service Stations, dis- 
tributed all over the United States, insure prompt 
reliable service to Republic Truck users everywhere 

There s a Republic Truck to exactly fit the needs 
of your business See the Republic dealer and let 
him help you select the model which will best meet 
your requirements. 

REPUBLIC MOTOR TRUCK CO., INC 
Alma, Michigan 


Rrtmbtk Spew! with body 
MoM 10—1 Ton mtk Express lx 
Ho*# 1 t-lV 2 Ton, cMottu 


$U9S 

1535 

1835 


Mot 1 12—2 Ton chassis 
Motwl T—3KTon ch stts 
Model V— 5 Ton chassis 


• REPUBLIC 

if Internal Gear Drive 


ii. MOTOR TRUCKS 

totfest Manufacturers cfMotorThtcks in theWrrld 


ELECTRIC MOTORS AND CONTROLLERS 


Raising the Skyline 


Story on story the steel framework of the 
office building lifts its lattice against the 
sky. 

Beam after beam, girder after girder, 
slips into place. Swiftly the skeleton takes 
form and becomes a many windowed mass 
of steel, stone and concrete. 

But the mere building is not enough. 
Ready to give elbow room to an army of 
15,000 workers, it must include means to 
carry them swiftly and safely to their 
offices. Its twentieth floor must be as 
easily available as its third. Reaching the 
street must be a matter of but moments, 
and little trouble for workers on any floor. 

Yet few realise how necessary is the 
machinery of transportation that fills and 


icwork of the empties the many floors of the modem 
against the office building. 

Without quick, sure, perfectly controlled 
after girder, elevators, no sane architect would design 
releton takes • building of forty stories 
ldowed mass Without electricity, which alone meets 
all the power, speed and control require- 
, ments of the elevator, there would be no 
not enough. Woolworth Building, no Equitable Build* 
> an army of j n g j n0 Metropolitan Life, 
dc meant to 

elv to their Without electricity, New York’s skyline 
must be as wou 'd be low and level, and the whole 
thirteen mile* of Manhattan Island’s 
length would be needed to house its 
office workers. 

on any floor. 

Truly, the electric motor has been as 
nary is the vital as steel in raising the skyline to where 
hat fills and it stands today. 

Here, as in every other place of business, commerce and 
manufacture, for which dependable, flexible power is re* 
quired, Westinghouse has taken an important part. West* 
foghouse Elevator Motors and Controllers serve today in 
many of America’s best known buildings. 

WESTINGHOUSE ELECTRIC A MANUFACTURING CO. 

Ewt Pittsburgh, Pa. 


jgrAttsMs 

— cmrrytim tfcmupfl cor »ft«r floor 
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Submarine Range-Finding by Means of So- plan view A sound projector w mounted in the center of illustrations it is only shown m the original and simp 

fleeted So un d WlTM the honsontal arm, as shewn The entire apparatus is form The megaphones can lie tilted downward as wt 

fastened to the bow of a ship us shown in the lower right- as toward each other so that they oan be brought to l»i 
A T best, submarine visibility is limited to a few hand sketch on any obji et on a different plane than the honzont 

** hundred feet Even with the most powerful The submarine detector o(x rati s in the same general arm The swinging of the honsontal arm and tl 

searchlights and the most Improved sighting means, mannor as the aenal apparatus of Mr Kies A sound is m< gaphonq riceivirs mav be effected from the bow t 

deeply submerged objects can be detected only wrthm a projected by the sound projei lor and the reflected sound means of a simple hand control or mechanically ■ 

300-foot range, which, obviously la too circumscribed or coho is caught by the tw tmgaphono ra«m era only eloctnoally from tin bridgt 

for practical purposes And it is that very fact that when they arc pointing toward the source of reflected In actual ium the operator wears telephone receive 
has brought about the submersible fighting craft, which sound Thus the honsontal arm is swung about while much after the fashion of the radio telegraphist Tl 

mm steal up to its intended victim, discharge its tor- the two megaphone recent rs ire mnvod toward and honsontal arm is slowly swung from side to side, whi 

pedoea, end get away without showing much more than away from each other, until the reflect* d sound is loudest, the sound projt ctor is operated at intervals When 

its thin periscope for a suspicious sound 

But where the eyas 
fail the ear* can be made 
to sen* Early in the 


mounted in the center of illustrations it is only shown m the original and simple 

The entire apparatus is form 1 ho megaphones can lie tilted downward as well 

ihown in the lower nght- aa toward each other so that they oan be brought to l»ar 

on any objiot on a different plane than the horizontal 
itts in the same general arm The swinging of the horizontal arm and the 

>f Mr Kies A sound is mt gaphonq rtccivtrs mav be effected from the bow by 

and the reflected sound means of a simple hand control or mechanically or 

tgaphono recoil era only eloctnoally from tin bridgt 

the sourco of reflected In ailual ium the operator wears telephone receivers 
n is swung about while much after the fashion of the radio telegraphist The 

ire mnvod toward and horizontal arm is slowly swung from side to side, while 


soti-submarlne cam- 
paign the Allied ooun- 
trie* set to work devel- 
oping sound detectors 
for iadi eating the pres- 
ence of U-boats What 
sueesss they met with 
has been and still re- 
mains a military secret, 
although it is positively 
known that most de- 
stroyers have been 
equipped with simple 
microphonia devtoes or 
"hydrophones " The 
German U-boats have 
also beep equipped with 
electrical "ears,’* enab- 
ling them to hear the 
various shipe and sub- 
marines about them For 
the most part, however, 
these miorophomc de- 
vices have served to 
give a broad indication 
of the presence of U- 
boata and other craft, 
and in no sense have 
they been employed to 
locate the exact where- 
abouts of the enemy 
Whsn the United 
State# entered the war, 
and when the U-boat 
campaign was practic- 
ally at its height, several 
American inventors sot 
to work on the submar- 
ine detector problem. 
Among them was Mr, 
Ettas nles, aa electrical 
engineer of Mew York 
oity, who worked out a 


iv/ 

. I3sr4 



mm*, g 


Mm* '*?• ■ 


utg apparatus of _tbs 
type shows in the ao- 
oompanyin* drawings. 


s of this device, which was origiaaHy developed for the detection of U-boats, the mariner is able to 
beats wracks, aa charted rocks and other submerged objects 


auspicious sound is 
caught or when an echo 
is received, the operator 
immediately brings the 
horizontal arm into a 
definite position where 
the sound comes m loud- 
est, and then focuses the 
megaphone reoeivere for 
still louder Bound, indi- 
cating that the beat focus 
has been obtained By 
means of suitable scales 
it is then possible to 
read the range and enact 
position of the sub- 
merged object, whether 
it is a wreck uncharted 
ledge, or sinister sub- 
marine Because of the 
homogeneous nature of 
water and the use of the 
reflection principle, Mr 
Kies claims that the 
range can be determined 
with the same aocuracy 
ns the conventional ar- 
tillery range-finder 
Among the refine- 
ments of this apparatus 
which may be mentioned 
is the method of offset- 
ting the pressure when 
the vessel is on the 
move The inventor 
makes use of a simple 
pitot tube arrangement 
which compensates for 
the pressure on the front 
of the megaphone dia- 
phragm by a counter- 
pressure in the forward 
megaphone compart- 
ment, so that no matter 
what the speed of the 
vessel may be, the pres- 
sure is always equalised 
and the condition is 
practically the same as 
if the vessel were stand- 
mg still If desired, the 
megaphones may be ate 


Mr IbsS wJB be recalled by the constant reader as the indicating that the apparatus is alined with the source tuned to the sound waves of the projector, so that there 

te von tor of ib^aystsm sf serial "ears” lot mariners, of the rebounding sound waves Now if the axial lino will be practically no interference from other sounds 

wustk ptowrts th I eoc urate positioning of tesbergs, of each megaphone receiver is extended the two lines By means of a double contact button which disconnects 

landmarks, ether ships and so on during the thickest will obviously areas st the point vhcre the rebounding the megaphone receivers when the sound projector is 

fogft and which Was deis tfla sd in these columns some sound waves originate. And with a base line (the am) operated, the operator does not hear the projected sound 

thres frees gf:-. of known length, and with the base angles (formed by waves until they are redistributed by a reflecting surface 

Whits Hi Sapmto- JtHMrifef hidden submarines, Mr. Biss tbs position of the megaphones as compared with the And since it is extremely difficult to draw comparisons 

toftrigy- .ri pWrij Ws serial atmaratua so as to maks it horiSontal arm) also known, it becomes merely a matter by sound means only, Mr Ries has introduced sensitive 

SjVSpiMfr fME -kgS ts. ,**tby. turtlh tl shown In tht of simple trknguiatioa to determine the crossing point electrical devices which give a visual indication of the 

ffjff .qjjmil* - fltt jhlimw^us gpfaSstqs ooashrts of of tbs two Hues, whisk is the apex of the uoeoelee triangle comparative values of sound waves affecting each mega 

*TptoWsd at V mh thug formed. phone 

« *. |Hhh|m g|M mam msb riser ari)' fed mriatg This type of aubtttgrine detector has been developed For many reasons it may be beatto employ sound wave# 

■■••Skwrii -ine-klms tarn right hand to a lbs decree by Mr. Hies, and In the accompanying (Comrews on pate st) 


to sMUker Miy V» Vtftnkf Tbh tjn* of aubttgrins detector has been developed 
to a ffae&NRsa by Mr. Bias, and to the sooompanying 
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The object of the j uraul is t rerc i ac uritely and 
lucidly the latent scientific niechi ic il and industrial 
news / the day As a weekly j urr il it is tn a pen 
twn h annuun e inlerestirg dexelapmer Is before they 
are published elsewhere 

1 he b dilai u gl id to hm e submitted to him timely 
arti lee suit Me for these columns especially when such 
articles art accompanied by photographs 

Port and Harbor Facilities 

O NF of the most important paper* presented at 
the War Emergency and lti < ouatruotion Con- 
gress at Atlantic City in Dttemher last was 
one bearing on the very hi nous qumtiou of thi l'ort and 
Harbor Facilities of the United States Jhis matter is 
very intimately related to the question of the greater 
Amencan mirchant marine which IB now in course of 
construct!! n 

lho strange national complacency with regard to the 
absence of au American nuichant marine disappeared 
with the withdrawal of hundreds of thousands of tons of 
neutral and Oiriuau shipping frim our commerce and 
with the insist! nt demand for 1 Atoms resulting from 
the enormous purchase of mumtioug and war supplies 
by Great Britain France Itmwia end Italy Manu- 
facturers were hurrying shipments to the Atlantic ports, 
regardless of the dates of sailings of vessels and the 
limited storage facilities at those ports Wharves docks, 
freight yards, warehouses, etc became cliokid with 
freight and for miles behind the siuboard sidings and 
track* were congested with loaded freight curs 
The solution of the problem was sought in the two 
directions of building a larg< merchant fleet and of 
increasing the efficiency of the port and harbor facilitios 
Investigations by the Shipping Board showed that the 
dry dooka were utterly inadequate to meet the needs of 
the ships m use, that the methods and appliances for 
loading and unloading cargo in the majority of the 
ports were inefficient, that the marine terminals were 
inadequate and that there was no co rdination of tow- 
age and lighterage facilities As the result of its investi- 
gation, the Shipping Board created on May 2dd, 1918 
the Port and Harbor Facilities Commission 
Careful study of the various elements entering into 
the export and import trade of this country has con- 
vinced tho Tort and Harbor Facilities Commission that 
one of the most important factors in the upbuilding of 
our maritime commerce is the adoption of a soiling 
system under which exports and imports will flow 
through those ports which are within economic trans- 
portation distan i of thr points of origin and destination 
Knowing the point of origin of a commodity the deter- 
mination of tho port through whn h it should be exported 
docs not by any ti cans depend solely upon proximity 
and railroad faubtus Other factors enter into the 
question suih as the per t ntago that is exported of the 
total of a commodity tl it is turned manufactured, etc 
at a given point Stitmti a till us the total amount of 
a commodity exported t hi jgh our various ports, but 
we have no statistic shown j th proportion of the total 
ixports distributed ly t ht stv ral points of origin 
Thus wi kuow thut in 1 114 Illinois pi iduced three 
times the amount of agrcilturul inplenints that was 
produced in any ntlu r stall but it does not follow that 
the same proportion obtau s n ri gnrd to exjiorts That 
is one of the subjects a bid tie f omnusnon now has 
under investigation A like i on 1m n obtains in respect 
to the destination of imp nts st Unties tell u* thi total 
amount of each commodity rimved annually at each 
of our ports, but we have no data as to the destination 
of these commodities Ihjs is a matter of supreme im- 
portaaoe, for the suocoss of a port depunds on its ability 


to maintain an economic balance between Its exports 
and its imports Thus, a port may be the nearest point 
at which a vessel can unload, but if it cannot provide a 
return oargo, the vessel Will make another port nt whioh 
«u<h cargo can be obtained The Commission is now 
engaged m determining what proportion of our export 
trade originates at each of the important centers of 
produi lion, and to what points our imports are dis- 
tributed With these statistics tabulated, the Com- 
miswon will be able to establish an economic soiling 
system 

The congestion at the North Atlantic ports was due 
mainly to the fact that 75 pet cent of our war Industries 
are located east of the Allegheny Mountains and north 
of the Potomac and also to the fact that the Allies being 
our largest purchasers, there was an unprecedented 
movement of freight to the Atlantic seaports 

Tho use of pier transit sheds a* storage warehouses has 
been a serious handicap The ComraiMion recommends 
the construction of adequate warehouse storage facilities, 
inshore and adjacent to the transit sheds as the most 
effective way of increasing the efficiency of the manne 
terminals 

It must be understood that the Shipping Board does 
not possess any authority to finance tho improvements 
necessary in tho various harbors of the country and it 
boheves that the best guarantee of the success of a port 
is the investment m Its improvements by those who will 
be benefited by the resulting increase of Its business 
To this end the Commission has urged the municipal 
officers of all seaport cities to oo perate in the appoint- 
ment of Port Commissions, whose functions will consist 
in stimulating interest in maritime commerce in their 
several communities and in tho territory tributary to 
their respective ports 

When the ships now in course of construction are 
completed, there will be approximately 17 800,000 dead 
weight tons of shipping under the Amencan flag That 
tonnage will call for a very large equipment of dry docks 
and marine railways— in immense undertaking in itself 
Furthermore, the Commission w reoommending the 
extensive introduction of modern, improved appliances 
for the loading and unloading of freight 

We can well believe that each step taken by the Port 
and Harbor Facilities Commission in the oourse of its 
investigation has served to impress it with the impor- 
tance and magnitude of the task with which it has been 
entrusted 

Compared with our wealth and our vast and ever- 
growing commerce, our port and harbor facilities are 
woefully inadequate, and in our great effort to build, in 
a few years tune, a merohant marine which normally 
would call for several decades of growth we must not 
forget that our port fa (rili ties are also far below require- 
ments and that they must be enlarged improved, and 
thoroughly modernised, contemporaneously with tbs 
construction of our new merchant marine 

Oar Achievements In Aviation 

W ITH the raising of the ban of censorship, the 
story of America's effort in the air can at last 
be told in its entirety It is a remarkable 
story, for it tells how the United States, in the brief space 
of a year and a half of war, established a gigantic aero- 
nautical industry, built np a huge fleet of airsbipe of all 
kinds, trained an army of airmen, and developed a 
standardised airplane engine as well as several all- 
American types of airplanes 
It has remained for Major -CeneTal George O Squier, 
Chief Signal Officer of the Army, to give us real facts 
and figures concerning our aerial activities Thu he 
did during a recant address before the American Institute 
of Electrical Engineers in New York City The facte 
and figures given below are hts 
At the outbreak of the war we had a negligible air 
fleet, comprising a handful of training planes and about 
as many trained fliers There was no real aeronautical 
industry Our aeronautical engineers end designers 
were so few as to be negligible But once we entered the 
war, our O overament immediately realised the impor- 
tance of aviation The $10,800,000 appropriation 
granted m the act of May 12th, 1917, tbs $8l,84MB0 
and finally the $040,000,000 left no doubt that w* weak 
m earnest 

As to what has been done, we first leant that 8,909 
fliers have been trained in this oouatry store the war began. 


-**»*», £t» 

Monthly graduations a t the flying sc h o ol s have cCrias- 
stantly Increased Figures prove our tnfcfeg fatdHtiss 
to be less than those of any other country. Out students 
have flown more than 860, OCOhou»,wh^tetto equiva- 
lent of 66,000,000 miles The monthly avsnigs in the 
United Staten has been only om fatality foraerti *,*» 
hours flown 

More than 16,000 liberty engtets wen produced hi 
the calendar year 1918. To November 11th, 1918, enure 
than 14,000 liberty engines were produced, equivalent 
to 5,700,000 brake bone-power 
On November 11th, 1918, there had been developed, 
tested and adopted by the Army four airplanes, on which 
production would bare started this year They were 
the Lepers, the De Heviland 9- A, the Martin twin- 
engined bomber, and the Loaning two-seater fighter 
The first three were equipped with (he liberty engine, 
while the last earned the Hlspano-Suisa engine also being 
turned out in quantities 

To turn out the vast number of machinss shipped 
overseas, an industrial army of About 380 firms and 
corporations, employing more than 200,000 men And 
women, had to be mobilised A cotton fabrio had to be 
developed to take the place of the linen formerly used 
for airplane wings Huge lumber camps bad to be 
organised in the Northwest, in order to obtain the spruoo 
and other lumber required 

Meanwhile the Navy erected the largo Naval Aircraft 
Factory for budding its own planes It developed a 
huge flying boat, equipped with two liberty engines, 
for anti-submarine, convoying, and coast-petrol work 
It developed a still larger flying boat, equipped with 
three engines, which recently earned 81 passengers 
Many achievements were scored in the rreearoh field 
Our chemists worked out a commercially practicable 
method of obtaining non-inflammable hdium gas for 
balloons and airships, thus plaoing these lighter-then -air 
craft on a more equal footing with the airplane type 
All in all — and the foregoing is only the barest outline 
of what has been dons — our record in the air hap been 
one of the greatest emprises of the war. 

Electric Waves from Ocean Tkte* 

O bservations which indicate that than is a 

subterranean electric wave analogous to the ocean 
tide and derived therefrom have been made at the 
St Louis observatory on the Island of Jersey, and recently 
reported before the Frenoh Academy The iron pipes 
which deliver gas and water, respectively, to the observa- 
tory, en befog tested by a sensitive galvanometer showed 
the existence in t he ground of an electro-motive force of 0 1 
volt, whose variations were registered photographically 
through a period of ton months In the opinion of the 
observer, M Man Dechevrens, the current is evidently 
affected by action of the moon, through the oceanic tides 
The voltage exhibits a m a x i m u m value twice a day 
and a minimum value twice a day, the two oscillations 
an almost equal, like thoee of the tarsi of the sea. 

The entire variation is accomplished in about 
twenty-five boon of tolar time, the maxima and the 
minima for any given day therefore occurred 80 minute* 
later than upon the day before This is precisely like 
tits da fly retard* tie* in the ps re sge of the noon to the 
meridian and like the daily retardation of the tides 
If it is really the movement of the waters which is 
the origin of the electric current obeerred We would tut 
expert to find the maximum voltage concurring with high 
tides The m a xim um electro- motive force may 1st seat- 
nerted with low tide, preceding it by two hours, 

The maximum amount of attractma upon tho water 
by the sun and the moon acting together takes place at 
the time of the equinoctial new totem, At Jersey, the 
highest tide which results from this aeftteh in cohesri is 
not produced until After the lopes of on interval of 40 
hours aad 30 aunutes on tb* ovsroye. The greatest 
variation la the electro-motive force At the sabs period 
is registered os a minimum of Wiltoge about 38 hours and 
90 minutes after the rite of the new mofin, or two home 
before the highest this of the year. 

Boring the dmfepnwnt H tit# tide at Jmwty the 
sea Tires during a period of 6 hours and 40 mtoatos fori 
requires 6 hour* and 40 mfoutes to fefi- In the resn of 
the efcotae torrent the intervals of time wbieh mart 
oktsdy meobrd with times of the ttdttn* 8 hdqrii tedlS 
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Um v&k te^Qmmy w»d **te European eountrka. 
lU‘®«*kta merely of sfiatmetaHio tub# in which a series 
at 90 tabes are |#ad# with ft fpeoiftl tool altar the two 
oodft of the cable to he Joined tn properly inserted 
The contact ie said to be perfect, and the grip u euoh that 
the table bre»ke before tike connector give# way 
Wireteee and Morata.—Bmoe the armistice brought 
hodUUdW to an end it hee bees leaned that the morale 
at the population of XiUe wae maintained by newe given 
from a French w ireie ee etatioo hidden from the Germane 
•eoordtog to Ifirefeee Age Good newe apnad quickly 
through Underground channel* The people knew that 
10,000 American eotdiere wen arriving dauy Airplanes 
giro dropped many leaflet*, which were eagerly taken 
deepite Oerman effort* to prevent their distribution 
kadency of the Moore Light —A contribution by 
Dr M Woffke to the Bulletin of the Association Sumeo 
dee Saetrieiens refer* to tome teeta carried out on a 
Moore tube inataHation using carbon dioxide gaa Fig- 
ure* for the consumption varying from 4 7 to 6 0 watte 
per befner-candle are given and it u shown that the 
former wa* apparently a minimum when the installation 
oonauroed about 2 000 watte In the ease of tube* filled 
with nitrogen the efficiency ie much better about 1 to 2 
watte per hefner being recorded, while the Neon tube 
operate* at leee than 1 watt per hefner It u known also 
that the efficiency of the COi Moore tube can be maten 
ally improved by introducing a choker in the primary 
circuit with a view to producing a modification in the 
form of the wave 

BriOefc Radio Telegraph Schemas —It 1* reported 
that various schemes are under consideration for the 
development of radio-telegraphy throughout the British 
Empire particularly in the Far East the Pacifio, and 
the Weet Indies It w proposed to establish stations 
at Singapore Colombo and Hong Kong that will be able 
to communicate with the systems about to be established 
in China and With those already existing in Japan The 
stations to be established in the Southern and Western 
Pacific will come into line with the Australian and New 
Zeeland systems Some of the islands of the British 
West Indies are already connected by radio telegraphy 
but it is proposed to extend and improve the syetem eo 
that all the colonies in the Caribbean Sea will be m com- 
munication with each other and with London. All 
thaw systems will be state owned 
Rivetlee* Stripe—’ The Committee of Lloyds have 
recently carried out a senes of experiment* to determine 
as far as can be done by means of teeta and analysis the 
general trustworthiness of structural conn action* effected 
by eleetrie welding and their capacity to stand the strains 
to which they would be subjected in practioe The Com- 
mittee had before them the report from the society e 
Chief Ship Surveyor on the results of thew experiment* 
and to assist them in their deliberations a demonstration 
wee given at the society ’# offices After oarefnl con 
sideratton, the Technical Committee decided to recoin 
mend to the General Committee for approval certain 
recommendations put forward by the Chief Ship Sur- 
veyor aa all the conditions on which, as a tentative 
measure, welding might bo adopted instead of riveting m 
the construction of veearis intended for classification in 
Lloyd's Register Book 

1 H*ctra pUtlog to Below rr Shall* —According to 


Science 

Expansion of Insulating Materials —During the 
past year the Bureau of Standards has tested and heat 
treated a number of synthetic insulating materials such 
as bakehtc condenmte formica etc in order to 
obtain information required in connection with the 
Bureau s spark-plug investigations The teste show 
that without exception the s it at woes above mentioned 
are unsuitable for use in delient< aj paratus which may be 
subjected to temperatures abov AO deg 0 The ther- 
mal expansion toon vanishes and continued treatment 
shows marked contraction and loss of weight of the 
specimen The Bureau will publish a paper on this 
subject 

Branch Hydrographic Offices in War Time — 
During the war the various branch Hydrographic Offices 
of the Navy performed a large amount of special work in 
addition to their routine duties of collecting and dissemi- 
nating maritime information Five of them were en- 
gaged in recruiting and enr lling four gave instruction 
in navigation to Reserves ui d Naval Militia others co- 
operated in naval intelligon c wirk purchase of sex 
tante compass inspection cablo icnsorstup and the 
Eyes for the Navy movement whii h resulted in their 
obtaining free of charge some 2 300 marine glasses 
besides numerous other instruments aa loans to the 
Navy 

New United Statea Life Tables — In the year 1010 
the U S Census Bureau p blished a collection of life 
tables based on the census of 1010 and the mortality 
in the three years 1000 1410 and 1011 for the six New 
England states New York New Jersey Indiana Michi- 
gan and the District of ( ilumbia These tables wore 
similar to those prepared 1 > hf insurance companies 
except that they related l tl i tire imputation of the 
area covered instead of hui g limited to risks selected 
through medical examination r r otherwise The Bureau 
now announce* that it has ready for publication a now 
senes of similar tables exl lbiting mortality conditions 
in 1890 and 1901 and dun g the decade 1001 to 1010 
inclusive In connection with certain tables there will 
be given commutation oolutnns and data as to annuities 
and single and annual primiums at various rates of 
interest 

New Quarters for the Hydrographic Office — Tha 
hydrographer of the Navy in his last annual report calls 
attention to the urgent need f ni w and permanent office 
accommodations for the Hydrographu Office Like so 
many other branches of tho t overnment the Hydro- 
graphic Offioo is now domiciled in rented rooms which 
are both crowded and ill-adapted to the work earned on 
In this connection Admiral bchroeder revives the project 
of consolidating the Hydrographic Ofliie with tho Naval 
Observatory i e a return to the arrangement that 
existed pnor to 1866 and notal 1) in the days when the 
achievements of M F Maun shed lustre on these two 
establishments of the Goverrmont The lease of the 
present quarters expire* in 1923 which would be a favor- 
able time for the proposed an algamation The bydro- 
grapher s plan is to erect a building for his office in the 
Naval Observatory grounds where ample space is 
available 

Tha National Physical Laboratory the leading 
estabiishment in Groat Britain devoted to scientific 
research has grown so rapid! > under stress of war require- 
ments that it now has a staff of 632 as compared with 
26 in 1902 The last annual report although *s in 


VUtiht, in most munition work then will be found in 
*ph* of ths care of the oMohAakal processes, a oertam 
nunjber of shells that an badly balanced It k dsmr- 
ftbte, if pqsribie, to save such shahs, and varlsu* 
Mot m* of rwtonng the balance have been tried 
IW example aetds haw been employed to reduce 
the mkfsta at specified points, but this give* rise 
to jrim p k rikee ud lRWiWI tartafe dangers in 
maWltmta ri aa a better method, which has been more 
wmm m /to frk k go 'deposit a certain amount of 
mm fit m # w * rimpk «fc«tropkt»g 
pttMk U ffie^jUbsAadapwit 1 41 conorai* usually 
tWUmkmrom^ to «M a Umck shell, a#d with a 
mrompt rift amfiene pesos* take* three or four 

fa «*&*«■ 




previous years since 1914 chiefly notable for ihe tl mgs 
that, for military reasons it omits to men won n an 
impressive record of strenuous and valuable work few 
buddings ere in course of construction to provide facili- 
ties for manufacturing a certain class of gages and for 
tasting flaw vessel* for chemical work— both undertak- 
ings being on behalf of the Ministry of Munition* The 
number of munition gages tested at the laboratory has 
amounted to nearly 111,000 a week Additional large air 
channel* have been required to meet the demands of the 
Air Ministry More than 3 000 clinical thermometers 
have been tested per week Three new oiimosl test baths 
have been provided, each having a capacity at 600 ther- 
mometer* a day Glider the head of optics borides 
routine taetsng o» a large scale important work has been 
does in tasting 1b* xerawtive properties of optical glass 
**d it ri»p«ying thb calculation and design of optital 


Aeronautics 

Airplanes for the Sportsman — Now that the 
military aviator is returning tt peaceful j ursuits there 
are many who btliove that he will not give up flying 
Indeed there arc s veral aircraft nstructors who ir 
already offering mexjH nsiv airj lam s f r pnv U ise 
One of the offerings is h tl f rm if a «m ill hi| 1 1 « 
designed for the man who n l s his ranch n d the i in 
who love# tho air to quote the manufacturer « mno me 
ment It is known as the 1 hspateh Model md sella 
for S2 500 The factor of saf ty is Bald to be high w hilo 
the coat of upkeep is low 

Weather Forecast for Fliers— Tho first aerial 
weather forecast to ho issued in tho United States was 
made public recently by the Woatber Bureau in cottpera 
tion with the aenal mail service of the Post Office 
Department It was as follows New York to Clove 
land oloudy 8PM Snow near Lake Erie Winds 
moderate northwest to north northwest east of the 
Alieghamea up to 6 500 feet and moderate south winds 
west of Alleghanies shifting to west southwest at al out 
1 500 feet Forecast snow today Monday with in 
creasing northeast to north winds up to about 6 000 feet 
backing to strong northwest above Since the attempt 1 
inauguration of the New York to Chicago mail service 
between those and intermediate cities it is understood 
that the forecast is to be extended to all tho territory 
covered by the winged postmen 

German Aircraft for Peace — From such reports 
as have reached us since tho signing of the armistice it 
appears that the Germans are bent on making tho most 
of their huge aeronautical establishment which was built 
up for military purposes Almost immediately after the 
armistice was signed tho Staakcn plant located near 
Berlin began converting the fighting j lanes on hand 
into commercial machines The Germans have made it 
known to the entire world that they intend linking up 
all the European capitals with Berlin Already doiens 
of planes built entirely of aluminum have been trails 
formed for an extensive aerial postal system It is 
said that a huge machine is bt ing built at the Staaken 
works for a transatlantic flight The machine has a 
wing-spread of 198 feet and its multiple-engine power 
plant develops 3 000 horse-power 

The Race to the North Pole — It seem* that 
Captain Barth tt is not going to hove things entirely 
his own way m his airplane expedition to the North 
Pole for at the present moment the British are also 
planning for a similar undertaking So tho airplane 
expedition may take on tho complexion of a sportsman 
like air raoe with the Americans rt presented by Captain 
Bartlett and the British by Salisbury Jones of the 
British Northern Exploration C ornpany Captain 
Bartlett contemplates going to the Far North by way of 
North Greenland while Mr Jones is going by way of 
Spitsbergen which when reducod to mathematics 
means that the Americans will have some 2 000 miles 
to go while our British cousins will have only 900 
miles of journey Mr Jones believes that his expedition 
can make the flight in about nine hours 

An American Passenger Carrying Record —Re- 
cently the NG-I a U 8 Naval eeaplane broke the 
world s record for passenger carrying by flying with 
50 passengers at the naval air station at Rockaway 
NY No special modifications of the plane were made 
for the flight which was intended to demonstrate the 
machine a lifting power The NC-1 is the first American 
tn-motored seaplane She is of the flying boat type 
with wing* having a spread of 126 feet With three 
low-compreesion Liberty motors of 386 horse- power each 
the huge seaplane makes a speed of about 80 milee an 
hour With the 50 passengers the seaplane developed 
72 miles an hour It is not believed that this record 
will long endure for there are many giant airplanes and 
seaplanes now ready for flight or almost ready which will 
soon challenge the present record The day of the large 
heavier- than- air machine has arrived and the uu 
petition seems to have swung from tho lighter and fasti r 
machines to the large weight- carrying machine* After 
all the latter are the ones that have a true common ml 
value which account* for this change in effort Gaprew 
the Italian exponent of huge machines is reported to have 
a triplsne of 2,100 horse-power which should carry about 
70 passenger*, while another rapidly nearing completion 
should carry 100 or more passengers 
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O Nr of the most beautiful sections of our Atlantic 
coast is that of the north short of Massachusetts 
Extending from Nahant to C npe Ann and beyond to the 
facilitating sand dunes of Ipswnh may be found a sur 
prising variety of d< li<at<ly curving Iwaohes rocky 
pme-olsd points and brown wave-swept 
reefs and ledges over whieh tin. sea mur 
murs softly in eumraor and storms wildly 
in the great gales of a northern winter 
At Swainpsuott-t y the boa one finds a 
charmingly varied toast line with bold 
forbidding cliffs and wooded hills Th< 
view from the tower of Phillips School is of 
surprising extent and beauty Beyond 
the slender finger of Linooln House l’ouit 
is anchored a remnant of the fleet of 
schooners that in former days sailed to the 
Grand Banks returning laden to the 
water s edge with cod haddock and hall 
hut In ths distance Egg Honk rises boldly 
from the ooean riear the long peninsula of 
Nahant while on the hon*i n the South 
Shore often looms in fanciful mirage 
White sails gleaming and coastwise steam 
ers trailing long ribbons of smoke pass it 
and out of Boston harbor Acroas the 
water are the spires of I ynn and beyond 
are the towers and domes of Boston 
Landward the eye roams over a vast 
forested area of rolling hills while the 
north affords a glimpse of Salem and the sea 
On the bench among thi < lum shells and lobster pots 
om may find the masters of many a long-departed vessel 
ready to spin their yams of storm and shipwreck Dor 
ies laden a ith the morning s catch of fish or with men 
returning from the nets are constantly arriving and on 


the bay the sails of pleasure craft are flitting back and 
forth before the breose The summer visitors stroll 
along the beaches in the sunshine or loiter in the moon- 
light when the sea is oalm, but none are here when the 
storms of winter sweep in with suddon fury from the 



The surf from the backwash at Coronado 


broad Atlantic In the southeast gales the waves oome 
short and choppy breaking in white-caps far out upon 
the soa but the full power of the ooean comes majestio- 
ally with wind and tide in the great northeast storms 
whose mighty waves roll m unbroken to the shore 


Sometimes twenty or more feet in height, they turn bis 
one upon another, changing from green to frothy white 
and singing with ten thousand voices which the wind 
gathers into one bearing it inland over the snow for mdea 
Regretfully must one rely on memory to picture the 
surpassing grandeur of the neatest storms, 
for they often reach their height with the 
tide, too late of a win tor afternoon for the 
camera to record I know of no more 
fascinating branoh of photography than 
surf work for it involvae the moat un- 
certain conditions of storm and of light 
combined with the constant thrill of danger 
from wind and wave To operate a large 
camera with tripod in a gale involves lively 
work How rarely does the sun peer 
through the clouds at just the right mo- 
ment, and how often does the height and 
composition of the next wave surpass the 
one whioh has been photographed I As a 
wall of foaming water comes sweeping 
into a rocky cove, carrying everything 
before it in wild confueion, one • decision 
must be made in an instant, for in the next 
moment one may find himself amid the 
seaweed and drift wood waist-deep in the 
briny sea Often one must steal far out 
on treacherous wave-washed rocks in order 
to look shoreward toward the spray- 
covered cliffs One has not only to watch 
for and to capture the ware at ita instant 
of highest ascent but one must also note from the corner 
of his eye the approach of a billow likely to engulf him 
Often have I struggled against a gale that threatened to 
hurl me into the foaming cauldron of the sea, crouched 
to await a moment of sunshine at the right instant for s 



Where two eeas meet on the Lynn breakwater The serf t Ltt h*s gwimgwsC 
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ot« tur*, only to bo foreed to run for Ufa 
Irons a mr attack of whioh no warning 
had boon given Happy is ho who con 
outdistance the wove, for tho oltornotivo 
w to ding desperately to the rook* while 
rooming ton* of spray drench one in o 
(mothering icy downpour 

What inexpressible Joy u mine on ounUt 
mornings to wander alone along the shore 
responding with all my being to the great 
waves soaring mountain-high upon tho 
rocks in radiant foam Deep creamy 
froth u spread upon the water and the 
air is full of the sublime music of the sea 
Even in mountaineering I have found no 
grander manifestation of power than that 
of the awakened eea The wild fury of the 
avalanche, expending its energy in a few 
brief momenta ae it sweeps all life from its 
pathway, is less impressive than is the 
measured attack of wave after wave rolling 
in from the ocean to break upon the cliffs 
in ever-changing form* of beauty and 
wonder What exhilaration there is in 



Many the hapless schooners seeking the 
port of Huston that have left their whit 
ened timbers strewi along this shore 
Many the Lrtws that have fought in vain 
for life escaping the cruel rooks of Nahant 
only to b driven bj the galo a rose tho 
bay into the jaws of death ui these dread 
ledges On ttrrfl winter mgl t mud 
tho enveloping d rki ss of a great blizzard 
a bark from bp i ami laden with wine 
si ( king safe harl r at Boston 1 using 
thar reckoning dragging their an hors 
helplessly await if, th ir doon all the 
sailors reached their fi ud haven that night 
J ho following day 11 ir l ah s wore found 
rollu g m tho snow tilled surf by their 
(omrad s of tho s a tho bwampscott 
lishern u Across the outlying rocks were 
the anchor chan s f tl e bark and amid 
thi wnekage was its name lodesco 
Ixmg years have passed and over tho sea 
hav< sw pt unnuuib rod storms but (till, 
on wintry days between their games of 
chess and chockers tho fishermen tell us 


watching throe great upahoots of spray 
mounting higher and higher with the in 
coming tide until they call forth one s 
deepest shout of admiration and one s keenest longing to 
•hare his joy with another Sometimes the surf is heavy, 
attacking the rocks in solid masses and forcing tho very 
air to vibrate with its intensity Again at nightfall 
bleak and chili, the surf towera ghostly against the leaden 

sky and the wail of the wind sends one 

shivering on his homeward way 
On peaceful evenings at Ocean House 
rocks, the deep orange moon sparkles 
softly upon the velvet waters while the red 
eye of Egg Hook gleams across the bay 
and beyond are Boston light the Graves 
and Minot • Ledge flashing intermittently 
In northeast storms the great green rollers 
break upon these rooks in magnificent 
avalanches of pure white foam Unfor- 
getabte are the seascapes in which the 
enormous globe of the sun sinking in a 
purple sky glows with deepest vermilion 
and crimson painting an indescribable 
pathway of brilliant changing color across 
the foaming water Surpassingly beau 
tiful is the iridescent mirror at the path- 
way a ending on the sand Fach wave 
spreads a fairy film of creamy white and 
green upon its surface and retreating, 
awakens the hidden fire of a million opals 
In summer one may elamber over the g , 

rocks from GaJloupe s to little s Point in 
safety peering into the ocean gardens 
where the dark red and brown masses of the seaweed 
rise and fall with the swell and the long ribbons of the 
kelp wave to and fro Crabs and fishes roam at will 
amid these forests and in the tiny pools left by the tide 
the star fish linger Sea gulls nde upon the waves or 

gather in noisy confusion upon the rooky 

isles Beyond the ledgee are the weather 
beaten sails of the fishing schooners 
Bringing sweet odors from the wild rose 
and the bayberry the wind wanders along 
the point nodding the thiak rich sprays 
of the sea-loving golden-rod Red and 
brown are the grasses brown and red and 
gray are the wave-worn ledges To the 


The height of a storm on the Massachusetts cliffs * T °°^ Br ^! e £ I Te ‘ te, £ ’ ?“ ,y 

a little later the I rod Bliss bound for 
Boston from the same port as tho 
the cliffs Terrible nights arc these in which the air is ' Tedesco was dm en one night high upon the m ni i y 

filled with blinding sleet a d nn w and the sea with rocks of Galloupc s Point fortunately the all but 

jagged ice and wreckage learn g the seaweed and the frozen crew were able to make their way to land where 

kelp from their mooring* guth ring the dnftwoi d of they brok mt > a summer cottage and found safety 

countless wrecks and even no zing the stones in their until the « ming of morning 

To love the sea and to respond to its 

varied moods is to find enlargement of 
soul Its silunt depths have claimed the 
hopes and the lives of an unnumbered 
multitude Are thoro not hours in whioh 
one may hear it voice the mingled Joys and 
sorrows of a common humanity? lo the 
listening soul the sea is a wondrous harp 
on which the chords of life sound clearly 
The scenery of the California coast is 
always dehgl tful whether we wander over 
the sand dunes and morning glones of 
Point Pinos among tho wave worn cliffs 
and gray cypresses of the Monterey penin- 
sula or m view of the purple mountains 
at Santa Barbara Unknown to the 
North Atlantic coast are the wonderful 
blues and mdigoes of the water the flying 
( Continued on page St) 

Flood Gate* That Take Care of 
Themselves 



flower field* of neh orange and delicate 
gink At low tide their aides am shaggy 
with ssawsed and banded in white with 
barnacles Beyond Little s Point is a long 
Steep beach of beautifully rounded stone# 
whioh the Sea ha* for centuries been grind 
Ing into coatee yellow sand, singing a* it 
raUs the pebble* up and down Delicate 
so* mimes of white and purple of green 
and ted, ere east up by the wavea which 
curve in stately deliberation as they break 
upon the shore Farther on is the quaint 
old town of Marblehead If yob have not 
Mowed in narrow end winding streets, 
ttiidW the enuows legend* upon it* *aci*nt 
gnveetowM, or watched a yacht race from 
the reek# rtf MartdeheaiLNaok, you have 


in cloeed position ** ing dam which impounds the waters 

of C odar River for a hydroelectric plant 
pathway the wavea hurl them all with uncontrolablo The dam ui a concrete structure 17 feet high The 
fury against the cliffs Moui tains of foam rise grandly most interesting feature is tho means of keeping 
over a hundred feet in the air tl c ground on which one the watir at a constant level back of the dam 
stands seem* to tremble and only with the utmost chffi Cedar River in time of flood rise* rapidly and haa 
oulty may one avoid being swift away by the galo a very swift current and so flood gates were in- 
— stalk d in tho dam which would open auto- 
matically in proportion to the increased 
pressure of the water and prevent an ex- 
cessive rise of water back of the dam The 
design of tho gate was borrowed from 
Switzerland where such structures are not 
unoommon It consists of a pair of gates, 
each hinged at the bottom and connected 
at the top to a pair of walking beams 
At the opposite end of the bemns there are 
counterweights of ooncretc 
I neb gate is 46 feet long and is arranged 
to hold back a constant head of 7 feet 
When the water rises the gate swings 
down and the counterweight is lifted 
1 o compensate for the increase m leverage 
of the outwardly swinging gate the ful- 
crum of tho walking beams is correspond- 
ingly advanced This is effected by the 
use of toothed wheels on tho beams, en- 
gaging racks mountid on the concrete 
buttresses of the dam so that a rolling 
fulcrum is provided A certain amount 
of adjustment is furnished in the means of 
attaching the counterweight to the beam 
Cam links arc provided as shown in the 
accompanying drawing with a number of 
openings at various distances from the 
center in which the connecting pins may 
be located 

The gates are of steel covered with wood 
planking, and leather is used to prevent the 
Water from leaking through the hinge 
joint and also around the ends between the 
planking and the buttress walls 





73 SCIENTIFIC AMERICAN JwwySM#** 



fill Effect of error In speed — estimate on Hg 2 Path of the torpedo when fired at various ranges Fig. I. Effect of error In comae — estimate OS 

submarine’* maneurer for poaition Note in these three drawtna* 8. 8' *c - submarine v t' *c — the »bip sob marine's maneuver ter pestttea 


Curved or "S” Courses 

A Protection Against Torpedo and Gunfire 

E ARTY in the war ships were accustomed to steer a ahead of the ship so that it will cross the ship’s oourse soopio light or aeries of sights before launching the 

straight course and formed an easy mark for the at the time when the ship reaches that point torpedo within a distance of a thousand yards, is de- 

aubmanno but m 1015 all the allied nations adopted a . , . pendent upon the U-boat captam e assumption that the 

method of steering on zigzag courses and this proved to Effect of MMeelculeUea efteeShip s Course, gpssri *hlp will oontipue to steam at the estimated speed along 
be probably the mori effective of all the many devices *"* Wut *“ c * a straight estimated course If the ship, while the sub- 

to elude the torjiedo During the eourae of the war The effect upon the success of a submarine's maaeu- marine 'is approaching submerged, should deviate from 
Mr Lindell T Bates Secretary of thi Submarine Do- ver fur ]>oeition of an error in estimating the course, that aouras either towards or from the submarine, the 
fense Association devised and patent! d a method for Bpoed or range of the vessel, may be very important Aa latter on coming up may find either that she has over- 
enabling ships to steer on continuous curv< d courses may be seen from Fig 3, an error in course— estimate of that the ship or that the ship has turned away and is too 
in which there would bo no straight coum whataoevtr from 10 to 20 degiees, in a direction which fames tbs far away for any certainty of making a hit It was 
This method w an improvement upon the zigzag course vessel toward the U-boat while the latter submerged, la this consideration that led to the use of zigzag courses, 
and is a logical dovi lopmont of its principles The approaching the 1 000-yard firing position— may result There m, however, always the chance that the ship 

Submarine Defense Assouution no* ntly w* nt on record m the submarine, on emerging to make corrections find- may not have started on a naw leg of the tigsag before 
with the statement that This more than any other ing itself so near the ship, that it will have to remain the subtnarine comes up for verification of her position 
Invention of the war time will md submarine defense under wator to esoape gunfire and the depth bomb If and that of the ship, and in this ease the chanoee of 
and profoundly affect coast defense armament and the submarine makes an error in oourse -estimate which hitting the target are good It was consideration of this 
uaval tartios carries the vessel away from the submarine, the latter on liability that led Mr Bates to work on the problem of 

In order to reach a torpedo bring posit ton the sub emerging will bo so far from the ship m to be outside of finding some means by wiuoh ships, whether one ship or 
mannn must submerge at a considurabk distance and torpedo range If the submarine overestimates the speed a whole convoy, could steer upon oouraes, no part of 
prooaed under water until she comes within firing dm of the vessel it can upon owning up for observation await which waa straight, and he worked out an ingenious 
lance This firing distance should be not over a thousand the ship s arrival or maneuver closer but if the TT-boat mechanism for steering curved courses, which haa been 
yards Indtcd during the war because of the difficulty underestimates the ahip’s speed, she will on emerging tried out with very encouraging results 
of hitting the German V boats are said to have received Bad that the ship has passed the desired firing position The types of courses adopted are designed to permit 
instructions if possible to get within JOO yards before This will be dear from Fig 1 If tho range or distanoe of the greatest speed and distance of travel for the ship 
letting go At a range withm 1 000 yards, if the tor- to tho submarine has been underestimated, the oppor- with the largest immunity from torpedo or gunfire hits, 
aedo is fired before the vessel puts her holm over, there tunity for torpedo attack may be lost A serious over- and it consists of a succession of simple or compound 
is but litllo chance for bur to avoid be mg lut estimation of the distanoe msy bring the submarine too graduated spiral arcs, so arranged that the curve* melt 

For a torpedo firing position w ithin a 1 OUO-yard range ctoso and expose her to being rammed and sunk by fire into one another Such spirals are selected as are of 

to bo reached and a torpedo to bo aimed with accuracy, and depth bombs sufficient curvature to oonfose observation by the li- 

the submarine captain must learn three things (1) tho Now the estimation of the course upon which a ship boat, or by the gunnery officer of a warship or fort, and 
course on which the vessel is steamiog (2) her speed, is steaming and its speed are necessarily difficult to yet will be such as will not too much retard a vessel or 
(1) an 1 the ran go or the distanoe between submarine make with certainty A series of observations is mads cause bar to lose too much distance aa oompared with a 

and ship With this data tho problem becomes simply at successive intervals, and it is the object of the various straight course The embarrassment of a submarine 

one of the solution of triangles in which the bearings and forms of camouflage tending to produoo optical illusions captain in attempting to determine the oourse, speed and 
range of tho ship and U-boat upend of the ship and the as to the fore and aft axis of the ship, to render this range of a vessel that is steaming on a curve will be 
torpedo and tho angle of torpedo fire arc utilized The calculation inexact. The problem of running under evident The problem is difficult enough when the 
object of this calculation is to fire the torpedo at a point water for a given time and coming ^p for a final peri- vessel Jl steaming on a straight oourse, sad from * distant 
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submarine the aitffc of departure of a curved oouree is 
ftMteUy tafwss&ks at determinntkm 
Haring a Ion* dense of experiments in curved-oourte 
steaming, it was found that the retardation on the 
curved amine with the May angle of helm used at all 
times is less than the whole retardation for a v e s sel 
steaming on a rigsag ooune in which the changes of 
some are through a largo an 

The automatic ooune indicator waa 
prepared with the following ends in ^ 

view m 

1 To enable a ship to steer ngcags, / 

scientific “8" eounee spiral curves r/ -/\ 

or combinations of them, with pre- V\ 

eWpn / vV 

2. To impose upon the helmsman 
in suoh navigation no duty in addition ^ 

to the one to which time and expert \ J 

ease have aeeustomed him— namely V 'J 

that ot watching the oompaaa and ^ 

maintaining in almement on it the 
normal compass- mark with a lubber 

line iyr m *V* 

S To supply the navigation officer 
and helmsman at all times with 
definite information, in intervals ot 

time and unite of distance, relative 

to Dm position of the vessel on the Fig 7 ' 

aigaag, "8" ooune, or curve, and 
relative to the normal straight course H also shows the 
4. To provide an instrument suited dotted line and di 

t-aawaaAsa 

her site and other eharacUnetioa, and v 

adaptable to any type of oompaas, magnetic or gyroscopic.1 
Ships am now navigated by using the helm so that' 7 ' 
what is known as s “lubber-line ' on the fixed oqpipaas 
rim, which hue is set in line with the vessel ■ longitudinal 
axis, is kept opposite a selected compass mark on the 
compass card Thus if s vessel proceeding north he 
chaired to go eaet the helmsman turns the ship until tbs 
east mark of the oompaas is opposite the lubber-line 
If, however, the lubber-line were not aet in line with the 
ship's suds, but were positioned on the fixed compass 
run, say fifteen degrees to the right or starboard of the 
longitudinal axis of the ship then the veeael would not 
be steering north, but 18 degrees to the west of north 


Conversely if the lubber lino wcro moved to tho left follow the ship will automatically because of tin 
or port and the veaeel wore turned accordingly the ship movements transmitted to the lubber line fr >rn th< 


would be found to be heading east of that compass 
direction, the same number of degrees as the line was 
moved to the left of the longitu iinal axis line of the ship 
The pnnoiple of the unim in licator is as follows 
A lubber line is marked on a im win h w ntntubli 
about the oompase car 1 If the lin is movod t > the 


cam steer the learn l toursc A ship will tarry seviru 
of these cams for as many different courses as may I 
desired 

Carved Courses sad Gunfire 


curve 1 w irec is a pr itcclion against 
rorn an emi y sluj or a short tm 
ilaoement a ill lit <nl nt at nee 
nd Mr Hitts has jubh hod a It 
eriplnn f tin empl vmtnt of tho 


oast ffrtifieati n with tht 
i f tin military a lthorities 
nptii n of this mtinsting 


'S/% J " ySSs^/ «- _ 0 ^ ftnao ruliancn It is publicly known 

* it that Ihey are generally fire! in viow 

'yy 2 of three observations taken at 0 

. «'• *' | ir ■ r i seoonds dO Heconds and 1 minutt 

\ \ Ll 1 , u * 3 “ !4 11* B angles and ranges noted on these 

rVy MORTAFFIRE occasions are used with corrections 

* T T mt-M.j wk..^. to locate the bo called prediction 

V storta atttcry ' ' rmheted fiatts point at the 2d minute and tht sit 

i -o- o- -o- Sit forward /hints forward point which adds the tune 

' of flight of tho projectile and is the 

1 " point at which the shell is aimed to 

rhis skews the dMffretty of hitting a ship thst is sailing on a fall i n the case of mortar fire with 

curved or S course , tg high trajectory this is between 45 

Burwaas estimated by OgWSwnt l a land fort and tho point of t»U of shells (see seconds and one minute for most 

Olss) fired St to* ship U Show, the dlffi ultjr of predicMns the point at which a rttng es It t» the pri dice to calculate 

Mars dhrx&'l'ssi 

‘ quarters to two minutes ahead On a 

left ot right of tho axis of the ship then by causing the straight oourse the prediction and set forward points 

selected compass mark to follow it the ship wall go to come close to the vessel s actual ooureo Figure 7 

starboard or port respectively lht htlmsman today shows this fact for ranges between 8 000 and 0 000 

looks at s given oourse mark n the rompitsa and keeps ysjxls Inspection of the results shows an average error 

it opposite a fixed lubber lim With the automatic of 35 yards In regard to sinuous courses at the 


oourse as estimated by O gS Wvwr. I a land fort and tho point or faU of shells (see 
miss) fired St tut ship It show, tho difficulty or prodietins the point at which a 
the teel] strikes This dlfltculty Is due mainly to*he fleet that tho gunners Mil 
re" sSslfyarwf Wte ah^ are board upon tho eradDooua aammptlun that she Is sailing 


e indicator, the helmsman keeps the same normal 


b finds for a cam oourse oalled 8 I I 


compass mark opposite a lublxr line which is movable average range error in the sot forward point of about 

The movement of the lubber line is brought about by 90 yards in range and 15 yards m deflection On in- 
means of a grooved cam as shown in our illustration spectuig Cam 3 t nurse one finds the errors are very 

Fig 6 Tho oam whioh is contained within tho bin groat in the determination of the set forward point The 


nools is rotated by means it a small electric motor 


It is evident that by outting tht cam to corns 
with the curve or 8" oourse which the ship i 


t 8 000 yards range dhows average 


rtspond errors in the local it n cf the sot forward point of 175 


The Final Solution of the Airship Problem 

Industrial Production of Helium and What It Means in the Future of the Airship 


*■ rather the airplane, bos killed the airship for 
military if not for naval purposes This is a totally 
erroneous notion What has come pretty near super- 
annuating tbs airship as an instrument cf warfare for 
over-land operations is not the airplane it is ths unduly 
high fire risk involved ib the use of hydrogen, the gas 
wherefrom airships have hitherto derived flotation 
For this reason the development of s hydrogen sub- 
stitute that would be non-inflammable has always been 
eoaaldersd by airship advocates as the most important 
p r o gress that remained to be realised in aerostatics to 
make ths airship really aafe Heretofore the difficultiee 
aaootmtore d fat that endeavor have appeared as an 
inunmaottstnble stambtiag block Today the great 
problem u solved, lor American ^enterprise, engineering 
skBl and ingenuity have sucaesdod in achieving an extra- 
ordinary tear de /pres by developing apparatus for ths 
predate d « brilumln Urge quantities and at a compara- 

tl» heart, non-inflammable gas, the sseead 
tightest lu wte ii (the Bgfatset being hyaanii), w rela- 
SSy«b53Et la Itete radium, 

thorium, fr uranium. fueh as ihoriatete, etereite, etc , 
but the opteatkw of separating helium from these 
MtlMM mteb a wfiat «peMe-ltom 11,860 
»•*#» per tteKeyssf-teatite use m s hydrogen suV 



By Ladulas D’Orcy, M S A E. 

then found that the natural ga*ci of Kansas Oklahoma Services should have attached so much importance to 

and Texas contain among othi r >inponenU about 1 the quantity production of helium 

per cent helium 1 his discovery was not followed up ~ n . . , H . 

however There was no dunand that would havo u» the Drawbacks of Hydro,*, 

warranted ths development of the necessary apparatus The principal though by no means solo drawback of 

for drawing off helium for the very g >od reason that hydrogen is as has been said befort the extraordinary 

this gas oould have been used in large quantities only for inflammability of this gas 1 he existence, underneath 


filling airships — and there did nit exist at the time 
single American airship 

However, when the United States declared war c 


hundreds of thousands of cubic fact ot hydrogen, of 
internal combustion engines occasionally emitting flam- 
ing exhaust gases not to speak of tho presence of gasoline 


Germany the British Air Board railed the attention of tanks has ever been a source of worry to airship pilots — 
the Amen can government to the fact that one of the while it seemed a poor inducement to prospective serial 
important contributions this co intry could make toward travelers notwithstanding the comparatively safe record 
winning the war would be tho industrial produition of of the Zeppelin excursion line Considerable progress 
helium. The problem was promptly taken up by the has been made it is true m enclosing the engines and 
Bureau of Mutes and the Aircraft Hoard, as a result of screening off the exhaust collectors, but the risk was still 
which an experimental plant was constructed on original latent because even tho best balloon fabrics are not 
tines while each of two companies engagi d m the preduo- wholly gas tight ami a small quantity of leaking hydrogen 


tion of liquid air was induced tr build a plate to 1 s own 
designs All three plant* are now in operetta bu that 
developed by one « the air products companies as so 


would under certain conditions suffice to cause disaster 
A further elemont of danger was introduced in that 
rubberised fabric becomes self-eleetnfied in dry air and 


far given the best results and it is mb fair to say that emit* sparks when creased m any way— for instance, 
the solution of the whole probtim is almoet exciumvciw owing to a loss of teutness of the gas bags The atten- 
dus to Its efforts A large production plant, to core dant risk was overcome by the Germans with the de- 
ebout $2,060,800, tf now being built for thteeonoarn st - Welepment «f • cotton fabno lined with godbbaters skin. 


P||p 


Fort Worth- Tret-, by the Bureaus of 8t 
tad Yards aid Hook* of the Naiy Dept 
bs operetta by that gn& for the Navy, 


akshipa in this ootegtfy 
It MtetetetiM Wtwte that shortly 
vm riffled quantities of helium had t 
for tiHteAMtotet eWv at ion bA 
bten peffeteed tdr tits construction 


I mw being built for tms^oonoarn at weiepmensw a cotton tabnc lined with gold treaters skin, 
y the Bureaus of Streim Bnffneerihg which apparently cannot become self -electrified 
£« ot the Na\y Depamnent, isd wifi Another serious drawback of hydrogen is its ability to 
firm for the Navy, yrbieh -alone usos form an explosive mixture when mixed with a certain 
jtfy *' quantity of air This phenomenon does Hot occur on 

%Ot« that shortly befili/IWmMte non-rigid airships because, owing to the single envelope, 
M of helium had beesraMBra' ®rip(l the cxfifiutg gases are instantly earned away by the air 
oboorvation bsAMMCSWiaas ttd stojym which surrounds the vessel in flight But on 
th* eonstructwn’V V ngia auxhtps where the gas bags proper are surrounded 

rigid heliura-fiUed abstupg^fpr thrit« by an outer cover, the ring space thug farmed contains 
Ifl* large Male homUng campaign' more or Iras stagnant air which gredfig|mMj|MMM charged 
teHitegic ot«m r fre fact, which with the hydrogen leaking from theWP^iere is then 
w the war is won, well explains why another source of danger though it is somewhat lessened 
l of the American and British Air (CMttawd <m ps«e *4) 
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Battleplane Armament 

the Automatic Pistol of the Early Airman to the Multi-Gun 
Fighting Airplane of Today 


thought of arming tl 
battles betw< < n uirn 
plenty of of In r w ir 


miginativi wnttis had predioud 
Iwceu rival fledx of airplanes 
d tin 1 uropi an war with littli 
inarhineH 1 In v did not expect 
f r as the / thought thire was 


1 or cavnlry nibs whn h 


I lu. airplane was l> k 
•ort if wing d cavnlry « 
quite p msiblo that airpl 
purjiowH hut tin pior . 
arrows irude fiimln an 
early days wind irnnutn 
men that the first duly ul 


t sp ttk It was innsidired 
u h might s i vis fir bombing 
suits obtain d with the steel 
1 In nibmg i quipmont of tho 
anly to convince the military 
the airman was that of supei 


scout Meanwhile the Germans had gone dwply into 
th< matter of mditary aviation and whin 
the war opened they were ready to employ [ 
their airmen m the regulation of artillery 
fin Indeed thi cxullcnl marksmanship I 
of thi Jong range Gtrnmn urtilhry at tin I 
beginning of the war was admitted to be 
marvelous by the Vila d armies until thev 
too learned the art of aerial spotting j 

It did not take the French pilots long 
to get on to aerial scouting and spotting 
despitu the numerous hauduapa < mfrml I 
ing tin m By October 1st 1914 the 
French airmen were prying into the affairs 
of the German toinmandirs in th< mist 
disconcerting manner to thi latter From 
his high perch the military airman could 
sketch and jot down notes of enemy dis 
positions and at tivitu s and then flv back 
with that invaluable information to his L 
headquarters I his hud changed all war Moran, 

fare Was t hi re to be no more secrecy 
in military activities? Win om s plans in d ictions to 
be an upon book to the c nt my > 

Both the Germans and the Lntenti arums soon mme 
to the full realisation of the at rial scouts activities 
Lnch side douded to push its aerial scouting activities 
to the utmost whili hampirmg the emmys as far as 
possible 1 hue thi offi iimivi and lifuisivi tin tics were 
lutroduied in aerial activitus an 1 soon thi planes took 
machine guns aboard anil wild f irth to battl 

From the light hnurtid wuy in whuli rival airmen 
passed eaih other m the skies during the opening days 
of the war merely waving tin ir liands or shaking their 
fists at one another thiy wt nt to a nnl Ik U igi rent spirit 
bent on destroying Ihe emmy w honey er possibli As 
early as August 15th 1014 a Paul Hihmitt biplane of the 
French which had been shot down by tht German anti 
aircraft gunners was found to he equipped with a 
machine gun and 200 lartridgis By hovomber 
practically all the Voisin biplanes of the Frouch wore 


armed with machine gmu Records show that the first 
airplane downed in aerial combat was shot down on 
October 5th, 1914 by Sergeant Fnrnu of the French army, 
in company with his mechanic, Queaault both of the 
Cscadrille t-24, composed entirely of Farman pusher 
biplanes Frants and Quenault engaged an Aviatik 
biplane at a height of 5,000 feet, and after a lew shots the 
German machine crashed to earth m a little wood behind 
thy Fronrh lines Ihe pilot bad been killed outright by 
a bullet, while the passenger a Prussian nobleman, died 
before he could be pulled otu from under the wreckage 
which had burst into flames Luring the eenal fighting 
of 1914 not a single French pilot was shot down in nena) 
combat suoh losses as were incurred being due to fire 
from the ground which was then particularly effli serous 
because of the low altitude at which the machines were 
flying 

December 1814, saw the * fifth arm of the French 
army formally consecrated to its due'share of the great 


-Sanlnier ••parasol" stoats employed la the early days er 

war The oirplnnes were divided into esoadnlles for 
strategic rei onnaissances and for chasing enemy ma- 
chines, the army torps earadrilles for photography, 
observation and artillery fire regulation, comprising 
the regular routine of military aviation, and the bom- 
b udment esradrilius for the bombing of enemy works 
The Germans followed suit as did tho British whose 
aerial fleet was fast developing into a giant organisation 
from an almost insignificant showing at the outset of the 
war The first Frenoh chasing eseadrilles were created 
at the end of 1915 There sore few of these fighting 
units in existenoe when tho Lafayette EscadriUe was 
formed April 17th 1916 The chasing esoadnlles, 
operating freely in assigned sones wert intended to bar 
the skies for enemy machines and to provide protection 
for the army corps machines engaged in routine work 
Up till 1910, the army corps escadrille was considered 
the fundamental base of the aviation system, but the 
battle of Verdun and the growing aggressiveness of roving 


bands of German aerial warriors, which came to be knows 
as * tango oirousos and traveling erreuaet" to aorae 
mstanoes proved the system to be utterly wrong when 
dealing with an enemy having the initiative of attack 
Accordingly, the chasing cscadnllee were grouped under 
a single oomroand and the immediate protection of the 
army corps machines was left to the latter, which soon 
had to assume a more or less defensive attitude in carry- 
ing on their work Nevertheless, it was the formation 
of the separate chasing esoadnlles which permitted the 
Entente armies to meet the aerial offensives of the travel- 
ing German eaoadnlles, thus restoring aerial balance of 
power whenever necessary gaming supremacy of the 
air at a given point during an Entente offensive, and 
raising the morale of all Allied airmen all along the line 
The single-seater fighter or chaser or aeout, as it is 
variously termed, was born of the demand for a fast 
and readily maneuvered machine It brought about 
the greet competition between the Germans and the 
Allies of producing faster and better 
fighting planes for the aoouts, like the 
battleships of the navy, are the real basis 
of aerial fighting power An air fleet may 
be made up of large numbers of recon- 
naissance and photography planes, bomb- 
ing pianos anil other machines for the 
routine work of aerial warfare, but when it 
tomes to battling the single-seaters de- 
termine the issue 

In the beginning the single-seatem were 
gem rally monoplanes, and the aircraft 
constructors made use of the knowledge 
gamed in developing high speed type# for 
the great races before the war In fact, 
aornt of the single neater or monoooqur 
Deperduasm racers were employed by the 
FYeneh at first,, for the reason that they 

quite outraoed anything the Germans had 

he wnr But it soon dawned on everyone that » 

eeout had to be a good fighter, so the 
monoplane design was more or less abandoned In favor 
of fast biplanes which could carry the necessary arms 
ment 

How to mount the machine gun so that it could be 
brought to bear on tho enemy was one of tho great prob 
lems In the first monoplanes attempts were made to 
mount the machine gun high above the airman so that 
its line of fire would be above the sweep of the propeller 
blades However suoh construction was exceedingly 
awkward for the aerial fighters if not decidedly dangerous 
since the alrtnan hod to staud m order to operate the gun, 
and standing in a maohine making better than 90 or 100 
milea an hour is not the most pleasant of sensutions 
The accuracy of one a fire in such a position oan well be 
imagined 

Now the two-eoators of those days were also con 
fronted with the insehine-gun problem In the "push, r 
type, where the propeller is bohmd the wings the machine 
gun merely had to be mounted in front of the observir 
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Typical Oar mao clutMr— U Albatron* in this cue— equipped with 
Kwta machine fans on the engine cowl 


Such a machine, however, could only bring He 
machine gun to than* when acting aa the 
pwsuet u an enemy machine happened 
behmd it, there was no way of ahooting 
rearward In the eaae of the "tractor' 
type, where the air-eerew, to give it the 
proper name, u in front of the wing*, the 
maohfate gun wu mounted behind the pilot 
and the observer, *o a* to shoot at aoy angle 
back of the machine But if euoh a ma- 
chine happened to be chaeing another ma- 
chine— weU, it aim ply oouldnt act a* a 
pursuer for the reaeon that it oouldn t attack 
Bo the pusher and the tractor types were 
automatmally obliged to act on the offensive 
and defensive, respectively, which, as is quite 
obvious, was an awkward state of affairs 

The problem of mounting the machine gun 
in front, even in the tractor design whioh 
had come into favor because of [certain 
structural and aerodynamical advantages 
whioh could not be sacrificed even for the 
sake of armament, wu first solved by the 
French They mounted a 8t Etitae type 
machine-gun, which is dip-fed, on the engme i 
cowl directly in front of the pilot The gun 
was rigidly mounted, and the pilot, whether 
in a single- or two-eeater machine, brought 
to bear on the target by aiming the entire machine 
Thai the pilot’s hand* were left more ',or leas free 
to manage the airplane, u in more peaceful times 
The line of fire neoeeiarily passing through the sweep of 
the air Screw in front, the French placed small pieces of 
steel or ‘ deflector plates 1 ' on the part* of the screw 
blade* which cut the line of fire In that manner *uch 
bullets u struck the propeller were deflected by the steel 
blade* without causing damage Such an arrangement, 
to be sure, entailed some loss of ammunition, since the 
deflected shots were wasted But the greatest handioap 
wee m the loss of speed, which is said to have averaged 
10 miles an hour, due to the retardation of the air sorew. 
And in the gruelling competition between rival airmen 
this lose wee far too serious to be permitted to stand 

For a time the French mounted a quick-firing oaonon 
on their Voisin "pushers ' with the objeot of more 
readily destroying some giant planes which the Germans 
were employing early In 1915 But the difficulties of 
aerial marksmanship alone oompel the use of a machine 
gun with tracer bullets, because of the greater number of 
chances of hitting the enemy Again, machine-gun 
fire i* qmto «uffioient to account for the crew of an air- 
plane, and, with the use of incendiary bullets, the machine 
itself Bo the atnon~canart, as the French called that 
type, was soon abandoned 

By now the Germans had come along with an in- 
genious synchronising mechanism, whereby the machine 
gun, mounted on the engine oowl, could fire through the 
tractor air-screw sweep between times, so to speak 
That la to say, by mounting a cam on the engine shaft, 
and running a transmission system of levers and bell 
cranks from tiua tarn the gun mechanism was only 
operative at such times aa the Hue of fire was dear of the 
air-sorew sweep The Fokker machine which the 
Germans employed m 191 5 and which proved the terror 
of the Allied airmen because of the heavy toll which its 
pilots collected, was equipped in this manner The 
German pilot merely maneuvered his Fokker until the 
Sights boro on the target, and then pressed a trigger 


release, whereupon the gun automatically fired betweeD 

the passing blades 

Early in 1916 the Allios were riadv to oombat the 
Fokker with the Nieuport biplane in which the machine- 
gun was mounted on the upper plane clear of the air- 
screw sweep, and operated by a Bowden wire contril on 
the "joy Stick ’ There win several variations of the 
Nieuport armament, but the standard «ne was a single 
Lewis gun with a single pan of ammunition conta mng 
49 rounds After discharging the pan or drum, the air- 
man had to come down for another While the gun 
performed splendidly and could be accurately aimed by 
.the sights on the engine cowl in front of the airman the 
limited supply of ammunition wax a serious objection 
Boon pilots began mounting an extra machine-gun, 
usually of the Vickers belt-fid type on the engine cowl, 
using a synchronising device to take care of the air- 
screw sweep Other airmm preferred two Lewis guns 
mounted side by side on tlx upper plane with individual 
Bowden wire controls Thus if one gun jammed ran 
short of ammunition, or teenme otherwise inop< rative, 
its mate could be brought into plav Still other airmen 
arranged the Lewis gun on a trunnion so that it could 
bo tilted with the butt end in the airman s hand This 
arrangement was found excellent while attacking a 
machine from below In fa t the Rame arrangement 
is still in use on the reoent British SL 5 scouts 

The synchronised raachim gun arrangement having 
provod its worth, it soon luoamo th standard of all 
air fleet* All Allied and German rhos r* and two- 
seaters of the tractor tyjw wire an I are still thus armed 
From a single machine-gun in m\ airmen have gone to 
two mounted Ride by sidi on tl < engine cowl and so 
alined as to have their fires < r «« at a point a hundred 
yards or so in front Guns in lunli d m that fashion can 
be used singly or in pairs h> mi ms if trigger controls on 
the joy stick, ' and the aumnn ix not so liable to be 
caught with an inoperative g m 

As for the sights employe 1 on r outs and recouuais 
sauce pianos of the traotor design ihiso vary from simple 


open sights to elaborate telescopic sights 
The open sights generally take the form of a 
simple ring with cross wires for the rear 
sight and a standard topped with a small 
bail for the fori sight The teleseopn sight 
is equipped with cross hairs A chin rest r 
a forehead leat is oft u provided so that thi 
airman can steady his head whilo taking 
aim 

Meanwhile the armament of the two-eeater 
machines of both Germans and Allies 
i losely follow* d that of the scouts so for as 
practicable The pri valence of the tractoi 
the rigidly mounted syn 
chrnnjzcd gun or guns in front, operated by 
the pilot and single or twin guns for the 
obairver in the rear cockpit At first a 
simple goose-neck mounting was employed 
for the rear gun but the Germans intro- 
duced n most ingenious mounting in the form 
of a revolving nng an adjustable yoke, and 
a stool turning m conjunction with such a 
gun rest Thus as the observer swings 
about to any point of the honson, the gun 
turns with him and always remains in front 
A locking duvioe permits of first looking the 
revolving nng m place then locking the yoke 
rest when the proper elevation has been 
obtained and then the gun 1 his arrangement, variously 
known as the "tourelle ’ "nng mount’ and the atari 
yoke " has heoome standard for all air fleets 

Up till the signing of the armistice the armament of all 
planes hud born jirutty well standardised In the case 
of twin-engined planes, whore the air-screws, being on 
either Bide of the body, are not in the line of head-on fire 
the usual arrangement calls for a tourelle for the front 
oockpit and another for the rear cockpit In soma in- 
stances, twin guna are mounted to preclude gun trouble 
Two-seater r< loanaissanre or general utility planes, such 
as our DeHavdand I ours, being equipped with a tractor 
sorew, have a standard armament consisting of rigidly 
mounted gun or guns on the engine cowl, and a tourelle 
for the rear cockpit Scouts are invariably equipped with 
one or two guna, either rigidly mounted on the engine 
cowl or on the top piano For the rigidly-mounted 
guns the air-cooled, belt-fed Maxim is standard with all 
air fleets 

For the tourelle mounting the Lewis gun, stripped of it* 
large pooling tube, has t>een used by the Allies because ol 
its pans or drums which can bo readdy handled The 
Germans on the other hand, have made use of a modified 
Maxim with a very light, perforated cooling tube and 
a reol mechanism for handling the ammunition bolt 
This gun is known as the Parabellum. I .| 

In naval aircraft the armament has followed military 
practice wherever fi asible Buch seaplanes as have been 
aotively engaged against U-boats have in many mstanoea 
been equipped with the Davis non-reooil gun, firing i 
1 J>'j- or 3-inch shell iho m milling of such a gun has 
been of the simplest, consisting of a swivel and trunnion 
In the majority of seaplanes, however, machine gun* 
have boon used The armament of the large flying boat* 
employed against the U boats by the British and Amer- 
ican naval foroes, has generally been a tourelle for the 
front cockpit, another for the rear oockpit, and often 
two guns firing through port holes in the sides of the 
huge, boat-like hull 

„ (CorUtnufit on page U) 
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The Principles of Camouflage — I 

The Art of Concealment mid Deception as Practiced on Land 
By M. Luckfesh 


moot and <li ( pliou 
lIllliK our wil« ngaliiHt 
f a (Tally jiny or 
It ib an art muih 


I h< i arly ujo k of the cvolu 
n of animal lif< flip 
,im wan coined by thi 
out h to apply to a definiU 
( w hioli duvilopt d during 


as many other arlH dt:v< loped 
by drawing deeply upon the 
reno ur ooa of Buentihc knowl- 
edge With the introduction 
of 1 hia apei lfii. word to cover 
a vast field of activity in 
scientifically concealing and | 
deceiving, many are led to 
believe that this u a now art 
Hut nuth is not the cone, 
however like many other artr such as that 
of flying tho exigencies of modern warfare 
have provided an impetus which has re- 
sulted in a highly developed art 
Scientists have reoogmaed for many 
years, and perhaps more or less vaguely 
for centuries, that Nature exhibited won- 
derful examples of conoealment and de- 
ception The survival of the fittest, as 
Darwin expressed his doctriut,, included 
those individuals of a Hpeoioe who were best 
httod by their markings aud perhajis by 
peauhar habits to survive m the onviron 
inent in which they lived Naturally 
markings, habits and onvmminent became 
more and more adapted to each other until 
the apecioa lieoame m equilibrium with 
Nature sufficiently to insure its perpetuity 
If we look about us upon animal life we see 
on every hand examples of concealing 
coloration and attitudes designed to deceive 
the prey or enemy 1 he rabbit is mottled 
because Nature s infinite variety of high- 
lights, shadows, and huoa demanda vnrioty 
in the markings of an animal if tho latter 
is to be securely hidden Solid oolor does 
not exist in Nature landscapes in large 
areas The rabbit is lighter underneath 
to compensate for the lower intensity of 
illumination received on these portions 
As winter approaches, animals in rigorous 
climates need a warmer coat 
and the hairs grow longer 
In many cases the color of the 
hairs change to gray or whito 
providing a better ousting 
for the winter environment 
Animals am known to 
mimic inanimate objects for 
the sake of safety Tor ex- 
ample the bittern will stand 
rigid with its bill jiointed 
skyward for many minutes 
if it BUBpects an enemy 
Non-poisunou* snakes resem- 
ble poisonous ones in general 
characteristics and get along 
in the world on the reputa- 
tion of their harmful rela- 
tives Tho drone bee has no 
Bting, but to the casual 
observer it is a bee and bees 
generally sting Some ani- 
mals have very contrasting 
patterns which are conspicu- 
ous in shape yet these very 
features disguise the fact that 
they am annuals Close ob- 
servation of fishes in their 
natural environment provides 
striking examples of eon- I 

coaling ohloration. Vast 1 

works hare been written on 





:sm' 







this subject by scientists so 
it will be only touched upon 
here Mr G H- Thayer's 

“ Concealing Coloration'' is 
a very readable volume for 
the average reader 
Them am many examples 
of “mobile " camouflage to 
be found in Nature Sea- 
sonal change! have been 
cited in a foregoing pars* 
graph The chameleon 
changes its oolor from mo- 
ment to moment The floun- 
der changes its oolor and 
pattern to suit Its environ- 
ment It will even Alive 
to mutate a black and white 
checkerboard 

In looking at a bird, ani- 
mal, insect, or other living 
thing it is necemary to plaoe 
it in its natural environment 
at least m the imagination 
before analysing its colora- 
tion For example, a male 
mallard duck hanging in the market is a 
very gaudy object, but place it in the pond 
among the weeds, the green leaves, the 
h i g hlig h ts, and the shadows and it is sur- 
prisingly inconspicuous The sebra in the 
*oo appears to be marked for the purpose 
of heralding its presence anywhere in the 
range of vision, but in Ha reedy, bushy, 
grassy environment it is sufficiently incon- 
spicuous lor the spooies to survive in 
Nature's continuous warfare 
Thus Audios of Nature reveal the im- 
portance of general hue, the necessity for 
broken color pattern, the fact that black 
■pots simulate shadows or voids, tho com- 
pensation for lower Illumination by coun- 
tershading, and many other facts The 
artist has aided in the development of 
camouflage but the definite and working 
basis of all branches of camouflage are the 
laws and foots of light, oolor and vision as 
tho scientist knows them 
Just as lower animal life has uncon- 
sciously survived or evolved by being fitted 
to do so mankind has consciously, or at 
ieoA instinctively, applied camouflage of 
various kinds to fool his prey or hu enemy 
Many of us m hunting ducks have oon- 
oaaied the bow of our sneak-boat with mud 
rad weeds, or in the season of floating ice 
with a white cloth In opr quest of water 
fowl we use decoys rad grass 
suits The Esquimo stalks 
his game behind a piece of 
ioe In foot, on every hand 
we find evidences of thM 
natural instinct The Indira 
painted hlsfaos rad body in 
n variety of colors and rat- 
teras. Did hs do this merely 

Afeet which made him the 
supewe mantel- of kii 
deiHMl him te *ara 
some of the advantage of 
oonoesOmsnt due teutbenaiat- 

in* of We face and baifT 

«* fljjwt warn Hurt is plenty 
of evidsnw that -rntesl 
meat rad deoeftiun w«ro 
practised tt. the full eeteet 
oumtoabla with the 

*•#“ In 3* 

v Chwal tm the advent of tS 
airplane placed (1 m third 

sa-arwfc 
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Mm hatch of the doeojr ship “Buflelh Coast” is the closed position, When the U-boat was within point blank ranee the hal 

concealing a 3-inch gaa open discloaing gun and crew 


Decoy Ships for Submarines 

Some Details of Naval Actions Which Brought the Victoria Cross 


"'ALL tfcs~world loves — a sailor when he u of the 
*» heroic type of the men in our own and the Allied 
servMw, who when duty called have not stayed to oount 
the east From time to time our Navy Department has 
toid tha story o# valorous deeds done by our officers and 
am Upon the high seas, and here and there, men on 
returning ships add to the brilliant record All the 
Allied navies have contributed their quota of recorded 


enabled them in a few sec Is to 1 e trapped or folded 
back, exposing the oonceal d gun ao 1 gun crew with 
their weapons trained dtrertly upon the U boat 
To enable the eommandcr to k p an eye on the U 
boat, a periscope disguised is th hin ney of a stove was 
emplaced m a position wher it cou mended an all round 
view The conning tower had tl e appearance of a large 
coil of rope, while another j le of hoavy rape served to 


histories of this great war on 
eea and land 

IWeoutly the British Ad- 
miralty have made known 
why the Victoria Cross was 
awarded to certain naval 
officers and man during the 
war It seems that the cov- 
eted decoration wan won 
upon certain ships, whoee 


t dur- 
ing the war These were 
special craft of the * mys- 
tery’ 1 type, which canted a 
camouflaged antt-submarmo 
battery and were manned by 
carefully selected volunteer 
crews Outwardly, they bear 



of small 


A typical decay 


_ * sailing ora/t of the kind that engaged 

la the coastal trade around the British Isles 
We present photographs of one of these ships, and a 
sketch, which our artist has drawn with a view to show 
teg more dearly the methods adopted for concealing the 
fighting character of the chip The favonte method of 
c on (a il m ent was to mount the guns in false deck houses 
or beneath false hatches the sides ends, and ceiling of 
which were hinged and connected with mechanism which 


hide the connections for the auxiliary wireless aerials 
Such officer* and members f the crew as must needs 
put m an appearanoe on the «1 p were dressed as civil 
iana, the designer of the biff lk Coast Lieutenant- 
Commander Auten, V C wearing an ordinary sack 
suit and a soft fedora hat 

The strategy and tactic* (if we m vy use the term here) 
of tbeee remarkable craft were is follows 

The vessel (tramp or steamer as the oaee might be) 


made for some waters where submarines had recently 
been reported or where they won wont to foregather, 
and steamed or sailed along as though she were on a 
peaceful merchant voyage When the submarine was 
sighted she made every apparent effort to got away 
though as a matter of fact the vessel would be slowed 
up gradually so as to bring the submarine within range 
as soon as possible In some cases she would carry an 
after gun either real or 
dummy such as was mounted 
on merchant ship* and would 
oven engage in an exchange 
of shots The crow of the 
ship was divided between the 
actual fighting crew who 
remained carefully concealed, 
and what was called the 
panic party who when 
the vessel was heavily shelled 
or had been struck by a 
torpedo would make a rush 
for the lioats and pull away 
from the ship When the 
submarine had come up 
within point-blank range the 
false hatches tarpaulins and 
other camouflage would be 
flung open and the guns 
would open up at a range so 
close that the destruction of the U boat was certain 
It will readily be seen that since these little craft, 
which sometimes wore small sailing schooners had to 
offer themselves as a target for the 4-inch and even 
6 9-inck shells and the torpedoes of the submarine the 
venture was one requiring remarkable discipline and a 
complete disregard of one s life But perhaps the work 
can best be told in the worda of tho official dispatch 
{Continued on pee* IS) 


revealing the guns. 
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World Markets for American Manufactures 

Edited by LYNN W MEEKINS 

A department demoted to the e xitr uUn of American trade in foreign landt 


Our Opportunity in Brazil 

B FT1LR delivery sirviu id at present the greatest 
need of North tun riran exp< rtcre m lling their 
goods in Brazil nail tie n pru» utatn t of i lomniumion 
house whirh has hratiehis in South Atntrua Wt have 
hundn <1» of or lore < n our books and the consignments 
are awaiting shipment hut there are not enough venue In 
to take them At least 70 000 tons of mmeut are ready 
to go forward as are thousan is if 1 dlare worth of agn 
nulturnl implements shoo making niacluiury and »ho< 
findings Wt must havi in re ships at on or the Brazilian 
men hints air ad j unpiituut may oanoel tho orders 
plan d m tht United Staff h an 1 make tlitir purchases m 
Europt or in Jitj an 

Braril is mil tf the I irg< st and richest countrn s m the 
worl 1 an 1 opportunities to develop its Ttsouroos are 
unlimited I hr Brazilians are more friendly to us than 
are any other people of I atm Amenta A market in 
which Germany was strongly intrenched tiefore tho war, 
Brazil nffirs many ohantis today to American manufac 
turere the typewriter is ont Amirican product that 
Is making considerable headway just now Since lost 
suinmtr tht Brazilian Government has pirmitted oon 
tratts with its various departments to be presented in 
typewritten form In the past doourw nts of all kinds 
have been written by hand hut thus practice is bemg 
abandoned sime the advent of Amirican salesmen who 
have introduced standard typewriting machines and 
have organized schools where stenography an 1 type 
irnting are tuught 

American Dental Equipment In Wlda Usa 

For some years the United States has 
enjoyed a very satisfactory part of the 
Brazilian trado in dental instruments anf 
supplies Nearly all of tho I *>00 dentists 
in Brazil are natives of that country 
largely because of the rigid < xnmmation 
given in the Portuguese lnnguag that must 
bo passed before dentistry may be prao 
tised Dental parlors in Rio de Janeiro 
are like those in tho United States as most 
of the equipment m of Anuncan manu 
faoture said a man who has livi 1 in that 
city Because m viral American manu- 
faetun rs of dental chairs ium nsed their 
prices German made chairs of inferior 
quality sold at a much loair figure were 
cutting into our share of thi trade just 
before tin war Customs tutus ire high 
and Brazilian importers are better able to 
dispose of thi less expensive cluurs 

1 hi great central part if Brazil is the 
least known of any section of the world 
Although liti rally darker than Africa l 
is not lacking in m nitre requirements 
tor one thing sewage diqjosal sj stuns are 
needid which means an ixnlhnt opp< rt unity for the 
developmuit nf trail in pip<s and machmcry for such 
plants llu uguits of Vmuricau hrms who have united 
Brazil havi 1 un too i»n m to confim tluir attention to 
thi large coast uties an I have neglected thi interior of 
tin country wh n farming an 1 tho ruisiug f livi stock 
are growing m important* To enrnurage thise mdus- 
trios the Government has remove I the import duties on 
farm impU mints and on pure-bred cattle and horses 
Brasilian Cilia. Am Wall Lighted 
As on indication of the extent of the market for oleo- 
tncal supplies, in the state of Sao Paulo alone 1(10 cities 
and localities are provided with electric lighting facilities 
It is reported that American electrical irons toasters and 
othir devices could find an increased sale in Rio Grande 
do Sul through mtolhgont sales mot hods which would 
include correspondence with dealers conducted w Portu- 
guese, the sending of attractive literature accompanied 
by a statement of terngj pricrs and discounts and the 
supplying at data showing the volume and weight of 
goods packed for export In this section of Brazil, 
German houses have been successful w controlling most 
of tbs importation and distribution of foreign goods 
But this has not prevented the sale of American electrical 
supplies, which have proved their superiority 
Brazil is a good market for American drug products 
and pharma oautical supplies It is said to use toon 
perfume in proportion to the population than any other 
country in South America. Many well-known American 


proprietary medicine* are popular in Brazil, where the 
people are noticeably inclined to uae such remedies for 
their ailments In the eity of Rio de Janeiro there are 
more than four hundred retail drug stores and every 
village has at least one such establishment Malted 
mtlk and grape juice are typical American articles that 
have been sold successfully in the larger cities of Brazil 
The best way to place American products of this sort on 
tho market is to send travelling salesmen to wtroduee 
the goods and appoint competent representatives Some 
American manufacturers have established branch factories 
Market for Paper and Other Product* 

Brazil is the second largest consumer of paper and 
paper products in fSouth America importing more than 
Sid 000 000 worth in 1910, but the outlook for an in- 
creased trade in this line is not premising because of the 
country s slow educational development About three- 
fourths of the population oan neither reaa nor write 
lho expansion by the Brazilian Government of the puhlio 
school system would result m a larger demand for paper 
and for many other commodities In two of the three 
great manufacturing cities of Mouth America— Rio de 
Janeiro and Sao Baulo — there is a good field for the sale 
of mduBtnal machinery, especially that of an mtnoate 
nature 

Our manufacturers need more direct representation 
in the important trade centers of Brazil ” declared an 
American trade commissioner just returned from South 
Amirua Wo need a No n fast and regular freight 



scrvioe to all the principal ports Without it we are as 
crippled as a department store that depends upon casual 
messenger boys to make its deliveries lo obtain more 
Brazilian business we must extend more satisfactory 
credits Brazil has every natural resource that the 
l rated States has and others in addition The invest- 
ment of American capital in their development will 
create the largest single incentive to our trade with 
Brazil We must pay more attention to advertising 
Publicity methods in South America may be compared 
to those prevailing in the United States thirty years ago 
I he application of American ideas would make Brazilian 
advertising more effective and result in making thou- 
sands of our products as well known as the compara- 
tively few American goods already standard with Bra- 
zilians if they knew us better, the people of Brasil 
would buy more from us-but they have hardly any con- 
ception of our national ate At the present tune they 
aw interested in us and have met us half way by indi- 
cating their friendship ” 

lie Kenainteee at Commerce 

'"THE business of war, which has dominated the world 
1 for the last four ydge, is now giving way to the 
business of peace, whk$f will be by no means a peaceful 
business The war abodk the dust off the worms trade 
and m its newness god brightness it is a wondqrftii aad a 
dangerous thing ■wo n d er ful in its possibfliti* ter the 
manufacturers and exporters with knowledge sad vision, 
and dangerous for these without such qualities. 


In foreign trade nothing should be taken for granted 
Its changes are kaleidoscopic, its condition* ever 
varying, and he who would not keep up with the .times 
hod better stay out of it There an very many manu- 
facturers in this country who think these is not much 
chance of our selling anything in Europe They b*ve 
read eo much about the preparations for after the war 
that England, France, Germany and other nations have 
been making that they have decided to draw into then 
shells eo far as selling American goods in that part of 
the world is concerned They still think that the 
American manufacturer who pays his workmen with 
dollars is unable to oompeto with the European manu- 
facturer who pays for his labor with franca, leaving out 
of consideration the fact that the United Staten has the 
most raw materials as well as the finest machinery, 
with which the differenoe in wagee may be ovoroome in 
many cases 

Very soon we shall have to increase our sales abroad 
or else face an indefinite period of hard time* Foe 
tones cannot be kept going unless the orders on hand 
are sufficient The failure of a number of our manu- 
facturers to realize the importance of foreign trade 
has thoroughly discouraged quite a few trained foreign 
representatives from handling American goods A man 
of long commercial experience, bom in Greece, who 
has spent more than ten years in the United States, 
complained bitterly the other day about tho lack of 
internet in export business that he found in American 
industrial circles He got in touch with a hundred fac- 
tories, offering to open a well -equipped 
building in Athens where their products 
could be displayed and asking them to let 
him have samples of their goods, for which 
he agreed to pay, and descriptive cata- 
logues Although this man knows the 
Near East from A to Z and has ample 
capital to finanoe the undertaking, he 
received only two replies, but one of which 
was favorable 

‘ I can’t understand why American ex- 
porters are not aware of their opportunities 
in the Levant,” ho said * The United 
States will have excellent shipping facili- 
ties when its new fleet is built, and it will 
be an easy matter to inaugurate a steam 
ship line from New York to Near Eastern 
ports With 86 per oent of the trade of 
tho Levant in the hands of Greeks, the 
beat distributing centers are Athme 
PatTas Saloniki and Smyrna The long 
friendship of Greece for America makes 
these trader* anxious to handle the prod 
ucts of tho United States, which they will 
push energetically if given a chance 
Prices are figured on a close basis out 
there, whioh moans that direot trade is tlie 
only way that American goods can com- 
pete with thaw from Europe 
If the manufacturer will study the geography of 
Africa, be will find that Egypt contains something mors 
than the Pymmids and the Sphinx With selling 
at 11,600 an acre and a full measure of prosperity due 
to ita high quality ootton crop, Lgypt is s spirited bidder 
m the foreign market Its purchases from the United 
Statee have increased very considerably m late years, 
and it is a field to which more attention should be paid 
Our trade with Egypt has been handicapped m the past 
by the lack of direct steamship lines 
Our new foreign Commeroe will carry into all parts of 
the workl many lines of American goods which used to be 
restricted to comparatively few markets We are now 
sending abroad numerous commodities that we did not 
export at all before the war and some that we did not 
previously manufacture Unde Barn’s general store 
has added lots of new departments He cm sell to hi* 
foreign customers a greater variety of lines Hww ever 
thanks to the vest industries newly developed. * 

We have also progressed in the manufacture of chemi- 
cals, and instead of something just as good ns those ire 
need to buy from Germany, we are turning out something 
much better With the divereiott of industrial pi s at* 
from war orders, them profitable operation depends mm 
the extant to which new foreign replace* the 

mfittajy demand* of the period now ending. idWlSS 

es s ential t> the new red er of SSSgk ** 
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A highway bridge in Wisconsin and Ita twin brother. The net of (he existing plans for the second structure was made possible by building It on dry land 

and diverting the river to flow under It 


Quantity Production in Bridges 

A COUPLE of yean ago we discussed briefly the 
an question of serpentine crossings, and showed that, 
whether the oroaemg wen at grade or above or below, 
operating safety required the road to run m a single 
Straight line, to inolude both the crowing itself and a 
considerable distance on either eide We pointed out 
that when this rquirement was uot met, the lessened 
flnt cost of constructing a perpendicular crossing, com- 
pared with a long diagonal one, ass properly to be 
regarded as a secondary matter, as against the oost of 
maintenance and the great dangers of the serpentine 
crossing 

The same situation oomes up frequently in building a 
bridge The road approaches and leaves the river at a 
considerable angle, or at a point where the river bends in 
such a way as to give a long crossing If the bridge is 
built at this angle so as to give a straight crossing, much 
additional constructional expense is involved If, on 
the other hand, we put two kinks in the road, one at each 
end of the bridge, in order that the hitter may be of 
minimum length, we are but lending our troubles to the 
future 

The bridge engineer has s way out of this dilemma— a 
way through which the constructor of a rad-highway 
crowing cannot follow him The railroad is a permanent 
feature and cannot be shifted j but H is a simple matter to 
pick up the ordinary small stream and set it down in a 
Mw ptaee Bo this u what the bridge engineer does, he 
amply relocates the river at the point where be can bridge 
It most conveniently and economically 

Incidentally he den res another advantage from this 
prooedure Instead of first moving the stream and then 
building the bridge, be builds the bridge and then diverts 
the Stream to flow under it Obviously it is not a very 


wss done in one of tht cases illustrated when we get 
around to the job of reloading the nver we can make the 
width of the waterooum what w< ph use— within limitB, 
of oourse That being Un < am wt can dig mlo our files 
for an existing bridge plan an 1 whin we find one that we 
hke and that oomos within th< limits of the present ease, 
we can accommodate tht rt novate 1 stream to it instead 
of going to the expense oi d< signing a brand new bridge 
to fit the stream 

This is actually being dont in W weonsin The two 
bridges which we picture art located one u ar Antigo and 
the other near Msmtovu t tht natural spans, if the 
streams had in both cams bun lilt undisturbed would 
have bean quite different in It ngth and height of span, 
since the profiles of the valleys were wholly different 
But in revising the river at Antig > it was t asy to provide 
that, after its transfer to a new channel it shoul 1 dupli- 
cate that at Manitowoc so far os umcermsd its bndge- 
abidty, and incidentally it is now straight, where before 
it was crooked 

An Over-night Concreting Job 

r PHE accompanying illustration shows the laying of a 
s concrete floor at night with reinforced 1 beam sec- 
tions in a large department stort at Clovtland The 

r ni in the construction were 20 feet with a total load 
260 pounds per square fnt The cnction was ac 
oomplishsd without the use of forms or supports of any 
kind, and even the removal < f tht many glass showcases 
standing on the store level tx neath [the floor slab wan 
unnecessary 

1 he upper layer of eonenti is urn 1 as a finished ooinent 
floor, while the coiling plaster adhtres perfectly to the 
lower surface without the use of any adlusive inter 
modtary 


The Current Supplement 

E VERY now and then the announcement ie made that 
someone has discovered a method of creating life, 
but when the farts are examined it can hardly bn said 
that we are appreciably ncurtr the goal than before 
Many aertous, and appan ntly insurmountable obstacles 
surround that great secrit but what scientists are 
learning rather slowly to b<> suri is how to go about the 
necessary investigations — hitherto thty were attempting 
what might be termed m< thoda of direct assault A 
discussion of some of the questions involved will be found 
in an illuminating paper on Life and the Structure of the 
Molecule in the ourrent issue of the Scientific American 
Supplement, No 2247 for January 26th Contraband 
Trade Between Switzerland and Gtrmany notes condition* 
prevailing during the war and the ae e-ompanying illus- 
trations show Bomi of tin imthods employed by smug- 
glers 1 he habitat groiq* in tlu American Museum of 
Natural History are of wide interest both on account of 
their artistic excellence and because of the unusued 
character of tho material oftui available One of the 
new groups nearing complitmn is devoted to that rare 
am mul tho white rhinoceros 1 his will include one of 
the finest speenm ns in the world a bull having a horn 
42 inches long and a female with a 20 inch horn The 
museum collection lniludes specimens obtained by 
Colonel Roosevelt and also the most complete collection 
of Bkulls of evt ry age and of many shapes in the world 
An article on 7 he Finest Specimens of White Rhinoceros tn 
Africa with illustrations show the record bull and some 
ofthe skulls and some inti resting general information 
is givi n How Matches Are Made givee some fact* 
about the manufacture of the millions of these indis- 
pensible little artules that are consumed every day in 
all parts of tho world and a number of excellent photo 


neat advantage to be able to 
build a bridge of ordinary 
sue entirely on dry land— 
we could not go out of our 
way to do this But when 
it oomes to a question of 
whether we shall build our 
bridge on dry land, or build 
a nvsrr first so that we may 
build the bridge over water, 
we shall certainly decide in 
favor of the former alterna- 
tive, sad make it good for 
such incidental advantages 
ae H pomemea It may, 


however, be emphasised that 
ita economies or* purely m- 
flidental, the big saving, the 
dm we am after, s found in 
the difference between the 
eost of diverting the river 
and tint of building an un* 
osesMSrily long brid ge 
A Wisconsin enginesr, in 
applying the procedure out- 
bnod , has recently demon- 
strated still another possi- 
bility that inhem fat H, 
WbM w« build a bridgt at 
whatever point we happen to 

Mm m® V* *»««?* w* 





graphs show tho machinery 
and processes employed 
Taking Photographs from Av- 
planes and Balloons describes 
and illustrates some of the 
special and unusual cameras 
developed for this unique 
kind of photography Other 
art nils in this issue include 
7ircon to as a Refractory The 
Ignition Temperature of Gas- 
eous Mixtures, Antiscorbutic 
Principles of Limes and 
I emons I ringing Reefs of the 
Philippine Islands and The 
Interconnection of Economic 
Botany and Chemical In- 
dustry 

New G lands of (lie 
Platypus 

I N the course of work on 
the anatomy of the pla- 
typus (ormthorhynchus pa- 
radotus), the Australian 
mammal which lays eggs and 
forms a link between the 
birds and the mammals, Dr 
Colin McKenno and W J 
Owen have established the 
existenoe of three glands new 
to acienoe These are a 
oervioal set gland, a large 
scapula gland and the pa 
ra thymus The functions of 
these glands has not yet 
been determined. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


Surgical Machinery Up 
to Date 

J T in almost a rommoii 
pluio t i remark llial (lit 
war hns rodured nurgi rj 1 i 


will hardly hi able ( 
eornpli ti ly the gur) 
phistiuition or t 
nltogi th i some ex 


Ont of the latest exhibits 
of this sort of thing is the 
arm splint which we d The 

lustrate htrewith It is ob 
nous enough that this splint givis the 
neoessary degree of rigidity but hero 
it merely duplicates existing devices 
instead of surpassing them Its ad 
vantages consist in the fait that it can 
be used on uther arm indifferently and 
can be adjusted to any desired position 
of the arm and of the wearer 

The new splint has been ordered in 
quantities for use in our base hospitals 
here and abroad and it is violating no 
dictate of military soi reey to state that 
the American Red Cross is responsible 
for its design and adoption Ihe ad- 
vantages of having one splint applicable 
to oil cases of arm wounds are so obvious 
that we need not dilate upon them here 
It is just the same garni of standardised 
trucks and standarmd airplane engines 
oil over again, on a smaller scale 

Weighing the Temperature for 
Blind Folk 

By Jacques Boyer 

Tf'HE victims of blindness whose sum- 
* ber the war has unfortunately so in 
creased, excite more and more the in- 
terest of a sympathetic world which 
strives to ameliorate their lot by provid 
mg them with a variety of useful ap 
pliances In the course of the past few 
years various workers have adapted to 
the use of the blind certain machines 
tools and evon games the Braille slate 
and the Braille typewriter furnish in- 
stances selected at random Today 
eomes a resident of Nunes M Fleury 
Brunet with a curious thermometer 
that he has invented to make it possible 
for persons dopnved of their sight to 
read the temperature quite as well as 
anybody else 

The device is a calorimetric balance 
with which one actually weighs the 
temperature if we 

may be permitted i — — — 

this expression It 
m a combination of 
a balance beam with 
a mercurial ther- 
mometer using the 
motion of the mer 
eury column to dis- 
place the center of 
gravity of the tube 
and permit the 

blind man to read, 

from its position, 

the degrees of tern 
perature marked on 
an index scale 
The inventor has 
worked out his oon- I 
esption in a fashion 
at onee elegant and I 
sound The scale is Tk* stretcher tha 
earned on two steel. i 



bars along which it can be slid for a short 
distance backward and forward It is 
graduated in Braille characters, the 
lower temperatures being above and the 
upper ones below The pnncipal mem- 
ber is a rather heavy bar of aluminum, 
supported, on a knife-edge bearing, at a 
point near one end On its long arm it 
oarnes an ordinary mercunal thor- 


How the now spilat goes • 


for whatever temperature is to lie in the 
middle of the instrument’s range — which 
ordinarily runs from sera to 40* Centi- 
grade The column of mercury then 
plays the role of running weght, and 
by its varying position it ocmtrols the 
position of the balance — when the 
temperature neea and the mercury moves 
outward along the beam, the pointed 



The thermometer that weighs the temperature so that the blind cast rend It 

leter rigidly mounted, and this end of the latter falls, and in ths opposite 


mo me ter rigidly mounted, and this 
arm terminates in a point The short 
arm ends in a heavy ball and w provided 
m addition with two blocks which may 
be slid back and forth and looked in 
position This makes it possible so to 
lalibrate the instrument that the alu- 
minum beam takes a lioricontil position 


The paint of the beam faFj to touch 
the scale in the normal position of tbs 
latter When a bEnd man wants to 
read the instrument, however, he pushes 
the soale in toward the base, ana as hs 
does so, the pointed beam passes through 


if.' ■ " ~ 



and penetrates a Uttte way 
on the other side It is then 
looked ift position, and the 
blind man oofi find it and mad 
the corresponding Bra3U 
character without any danger 
of displacing it and altering 
the accuracy of his reading. 
Having found the tempera- 
ture, the blind man moves tbs 
scale back to normal pota- 
tion, and the pointer is again 
free to oscillate under the 
influence of temperature 

Inability to read the tem- 
perature, while not the worst 
lent of the blind man’s disabili- 

ties, is far from being the 
least annoying, and this clever means of 
removing it will be appreciated. 

A Stretcher Hut Given Up Its Lagd 
PaJakssi? 

I N ths strides made during the past 
decade by medical science and sur- 
gery, little attention has been paid to one 
of the minor, but none the less urgent, 
points in the handling of tbs injurod— 
the means of getting them off the stretcher 
and into the bed Every doctor Will 
concede that the current style of bseHHn g 
patients in this transfer leads to irritation 
and shook which, in severs oases, may 
become a serious oomplicat on But 
there has been no suggested means for 
avoiding these unpleasant consequences. 

The stretcher shown oh this pegs 
divides longitudinally in the middle 
Each half of the eanvaa may then be 
dipped from under the patient, after he 
has been deposited, in the stretcher, on 
hu bed or operating table, so the trsndfer 
takes place with no hand, mg and no 
shock 

The center coupling of the naw stretcher 
consists of two fine steel rode, three feet 
long— one running from each end at the 
stretcher through eanvaa loops that 
extend alternately from each side These 
rods meet in the center loop, and are 
locked in plaoe by a canvas strap that 
buttons over their outer ends in snob 
fashion aa absolutely to prevent their 
■lipping out, while each rod ohecks the 
other in any tendency to dtp inward 
The folding handles reduce the minimum 
length of the stretcher to six feet, making 
delivery possible to the standard hospital 
bed, six feet two imahas in length. 

The iron spreading rods hare a slot 
at tbs center at one which slips over a 
rivet at tbs enter of the opposite rod, 
and, when rigidity is m order, is locked 

pm in turn hi held 
h> place by a small 
fiat steel spring On 
wsWng this lock 
ths speeding rods 
swing in under tbs 
canvas, and counter- 
sink into the wooden 
frame, whesrapon 
the entire stretcher 

3fss*^rp 

sight kebes tUckT 
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"In this test of nineteen months tve have demonstrated to our full satisfaction that 
your Goodyear S-V Solid Truck Tires give us a high general average mileage and a 
low general mile cost per tire, and their stamina has stood up where the strain 
is the hardest.”— W. J. Sherwood, Gen’l Supt., Chicago Motor Bus Company. 


A S a result of the extensive test men- 
. turned above, 90 per cent of the 
^ tores on the fifty double-decked 
busses operated by this company, are 
Goodyear Solid Tires. 

This is because, although the balance is 
s/wsyj made up of other tires for direct 
(pippirisan, no reason has been found 
for changing. 

The superiority of Goodyear Solid Tires 


is most conspicuous at the points of 
hardest wear which are th a front wheels 
of these busses. They are the driving as 
well as steering wheels Their tires re- 
ceive the woret struns imposed by the 
10,000- to 16,000-pound burdens above 
them. 

Out of 342GoodyearSohdTiras checked, 
thirty-one ran between 15,OOOand2 3,000 
miles, eleven went 20,000 to 25,000 
miles, while four exceeded 25,000, 


including one old warrior known to 
actually deliver 37,665 miles. 

Nearly fourteen million tire miles have 
cost The Chicago Motor Bus Company 
only one-half cent each. 

Such economy could be produced by 
nothing less than the tremendous 
strength built into Goodyear Solid Tires, 
by reason of which they wear down very 
slowly and evenly. 


The Goodyear Tire & Rubber company, Akron, Ohio 
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TO INVENTORS 

The completion of substantial war orders 
leaves the undersigned company with largely 
increased facilities for the production of 
metal stampings and drawings of all kinds. 

We desire to utilize these facilities in the 
development and manufacture of some pat- 
ented article of merit , preferably one which 
is now m general demand and which can be 
turned out in large quantities 

Behind such a proposition we can place 
our large plant, ample capital, solid reputa- 
tion, and long experience 

Correspondence with Inventors is solicited 

PRATT CHUCK CO. 

FRANKFORT NY, USA 


Pratt Poaitrve Drive Drill Chuck* Oneida Lathe Chuck*, Electrical Outlet 
Bore* Buitung*, Chaplet*. Nipple* Metal Stamping* and Drawing* of all kind* 


The Value of Suggestion 

In a recent interference proceeding 
involving five separate applicants for 
a patent , three of them attributed 
their conception of the invention to 
an illustrated article appearing in 
the SCIENTIFIC AMERICAN . 

By placing before your engineers , 
designers and mechanics for system- 
atic study t copies of patents , you may 
stir their inventive faculties to your 
great advantage. 

IV e can furnish complete sets of United 
States Patents— properly classified- 
relating to your particular line of work 
in convenient form for ready reference. 

IVrite our Manufacturers Service 
Department . 
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(Continued from pat* $7) 
which ari above the audibility range of the 
human < ar lor one thing «uch high fre- 
quency s mndwaves may be mdiiyreeeivad 
with Htli if any interference from the many 
ether * unda existing in water Again 
auoh waves make it extremely difficult for 
a hostile ship particularly a submarine, 
to detect the sending souroe through the 
use of a similar installation When sound 
waves of a pitch above the audibility 
of the human ear are employed the reoenr- 
oirimt mobiles some form of inter-' 
ruptcr or chopper which break* up the , 
high piti bed sound so that it may be heard 
by the human ear 

While primarily designed for anti-U- 
boat operatic os the prosent device has a 
permuti nt use It literally enable* the 
mariner to see under water Un- 
ehartcrci ledges and pinnacles can be 
detertei and wrecks can be looatod 
What is m >ro Mr Riee claims that with 
a little practice the operator ought soon 
be able to tell the difference between 
various materials such as sand rock wood 
iron an 1 no on Bine i each material reflects 
the sound waves differently because of the 
varying acoustic absorption of eaoh 

The Voice of the Sen 

(Conrtnvtit /torn po <n 71) 
fish and the nobly colored sea gardens of 
the Pacific at Santa Catalina At San 
Diego the yachtsman finds hi* paradise 
while at Coronado one may watch the 
feathery spray tumbling gloriously over the 
breakwater The long high ridge of Point 
overlooks the bay while from com- 1 
mending view points the desert mountains J 
of Mexico blend softly with the sky 

On summer days I have followed the 
rolling hills along the ocean to the Bouth 
of San I ranrisco peering over precipitous 
bluffs at tiny curving beaches bounded by 
roeky hoadlands and outlying reefs of 
tilted strata on which the seals and the 
white gulls play The long blue waves 
of the Pacific break with stately rhythm 
on the sand or tower iu spray upon thp 
rocks and the voice of the sea is sweetest 
to the ear C ome with me through 
the grain fields dotted with golden poppies 
ovor the flower-strewn hillside* je you* with 
birds and butterflies down ihroughfthick 
cedars to tht singing sands of the seashon 
down to the long brown kelp and the wav 
mg mosses! 

The sea is a *> rnbol of eternity As we 
benomi more deeply acquainted with it 
we more truly love its mjslcry and 
clearly understand its message to 
hearts Then arc silent moments upon 
the mountairs when one feels the im- 
mensity of nature and there are storm* 
upon the sea in whit h one realise* the 
presence < f an immeasurable power He 
has but lived in part to whoso heart the 
mountains and the sea have never spoken 
Both supply an mfiniti need of the soul 
In the sollt i le of the mountains and in tho 
voire of thi storm-driven sea there n 
companionship with the Eternal 

Curved or “S” Course* 

(Continued from pat* 71) 
yards longitu linally and 110 j ards literally 
Those errors are what may bt ordinarily ex- 
‘id m mortar firing at a vessel steering an 
course Tho sinuous course cause* a 
m 1 litrng power of mortar batterw* of 
about 10 per cent so that only high velocity 
rifles sh > il 1 bo usod m future installations, 
o infining the use of mortars to special 
cases 1 he result of these teats demon-! 

»’ rated the vulnerability of coast defenses 
armed with mortars whoa bombarded at 
long range by warship* steering a sinuous 
bombardment curve As a result of the 
invention of the Automatic Course Indi- 
cator the firing system and armament of 
ooast defense* will have to be radically 
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TIMKBN 

TAPER 



Dotted line* ihow how the 
Inside of the "cup” of • 
Timken Bearing it tapered 
to fit aver the taparad roller*. 



Bearings that Stay New 

in Tractor, Truck and Motor Car 


“A* good as new” after five thousand, 
twenty-five thousand, fifty thousand or 
even a hundred thousand miles in motor 
car, truck or tractor. 

Why is this characteristic of Timken 
Bearings so important to car builder or 
owner? 

And how does it follow from the tapered 
design of the bearing? 

Here's why if a important: 

The job of the bearings — in wheels and 
transmission, on the pinion or worm shaft, 
at the differential or in the knuckle heads— 
is to keep the expensive working parts of 
the vehicle from wearing out. Bearings 
can’t do this job if they wear out them- 
—Wee, or even if they just wear loose, and 
stay loose. Therefore they should stay 
new— and Timken Taper Bearings do. 

Here’s why it results from Timken 
Taper: 


The tapered design enables the bearing 
to resist not only up-and-down loads, 
bumps and pressures, but also the heavy 
aide or end-pre—urea that are always 
present in some degree in a moving ve- 
hicle — jolted to right or left, swinging 
around curves, struggling out of ruts and 
bumping over holes, stones, and so on. 

Naturally, with this doubled power of 
resistance to wear and tear, Timken 
Bearings stand up where less resistant 
bearings would be ground to pieces. 

Secondly — if a little wear does occur 
after thousands of miles, it can be quickly 
and easily corrected, just by moving the 
tapered “cone” and rollers a trifle farther 
into the tapered cup. This simple “take- 
up for wear” extendi the life of the bearings 
indefinitely. 

If you want further explanation write 
for free booklet “How Can I Tell”— which 
describes all the principal types of bearings 
for motor cars. 
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FOR WEDDINGS 

^FWers should come first In your Ust of 
*'**’ Wedding Gifts* They convey your message* 
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Carved er " 

(aweary* 1 * »<*<**) 

of 13-inch gum the prediction interval k 
only 30 Hooonde and time of flight from 1ft 
to 80 sawrads The error appears to be 
proportional or nearly so to the time inter- 
val at which the future position of the ship 
on thv 8 course must be gussstod On a 
straight course the average error in the set- 
forward point is about 34 yards With 
the targut head-on when steering an 
oourse at ranges between 7 000 and 12,000] 
yards the toul probability of hitting is 
redun d by 2ft per oent and with the target 
broa Iside the sinuous ouurso at £ 000 yards 
range reduces the longitudinal probability 
of lotting about 10 per Cent At the 
longer ranges 18 000 and 21 000 yards, the] 
nis course will give an attacking fleet 
i immunity than now from nfle fire 
When si thring u resorted to the error will 
be far greater even than that Indicated 
above 

liu importance of these tests cannot 
t >> atr ngly emphasised As the mor- 
tar anl gunfire from a land battery having 
a long honsontal and high vertioal baae 
line at 8 000 yards range was seriously 
affected h >w much more will be the effect 
upon guu firing between battle fleets at 
18 000 yards range which resort to spot- 1 
firing! A fleet on an 8 course will be 
h more immune from the enemy s guns 
while her own control officers knowing the 
8 course can alter their ship’s fire ss the 
curve ohangoa 

The Final Solution of the Airahip 


(Continued from 
owing to the fact that the outer cover is 
made as a rule of a non-gas-tight material 
thus allowing for some renewal of the air 
certain constructors horlauim for instance 
provide means for ventilating the ring 
space at will by means of a system of valves 

Of course all these are merely peaoe 
lime risks which in time of war arc farther 
coin plicated by the intervention of hostile 
airplane* firing incendiary bullet*— as the 
list of German Zeppelin losses proves with 
considerable forceful tics* It is small won- 
der then that as long as fhe industrial 
production of helium had bean considered 
impossible the airship should have been 
condemned for all but some special pur 
poses moro distinctly naval fleet scouting 
coast patrol and submarine chasing It is 
perhaps not unfitting to add here In view 
of what has been said about the drawbacks 
of hydrogen that the officers and crews] 
manning airships in time of war ar* ex* 
ceodmgly gallant men— be they even 
Germans 

Th* Virtues 

It may seem strange that an article 
which purports to extol the virtues of 
helium os a lifting gas— helium which the 
Navy Dipartment camouflaged for reasons 
of national security as argon until the 
war was won— should pay so muoh at- 
tention to the drawbacks of hydrogen 
But as a matter of fact it is only by this I 
procedure that the reader can be made to j 
appreciate fully the principal factor which 
ever since Giflard s days his obstructed 
the 1 igical development of the airship into 
the aerial liner and battleship 

Helium besides being, as has already 
been said absolutely non-inflammable, 
also n fuses to be absorbed and therefor*, 
cannot form through diffusion in air, an 
explosive mixture henoe it eliminates in 
the airship the principal elements of danger 
and promisee to bring about nothing short ' 
of a revolution in aerial navigation As 
against this very great advantage helium 
possesses only a small drawback with to- 
spect to hydrogen its lifting force is about 
8 per cent smaller than that of hydrogen, 
because helium is about twice ae heavy as 
the latter Helium will thus lift about 
flft pounds per 1,000 ouWe feet, as against 
70 pound* for commercial hydrogen Thk 
drawback is, however, really iMigoUlwt 
m the light of the enormous advantage fee 
n *w lifting gr- — 1 
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Give Them 
Their Jobs 
Back 

THE men who left 
* your shop or your 
office to finish the Big 
over there have 
in working for you 
all the time they have 
been away. 

And though not on your 
payroll, they have saved 
your business and your 
home from things worse 
than bankruptcy or fire. 
Their experience has de- 
veloped them and made 
them more valuable to you. 
When they return, give 
them more than a welcome 
home. Have their places, 
at bench or desk, ready 
for them. 

DURAND 

STEEL LOCKER CO. 

U74FL BsartaaaHu Mg. m VuM S l W| 
Oka* Naw TaHt 


ODELS BUILT *" D 


ruments up to IB too machiaea 


Am Slipped Plant *f Us kind i* Country 


You can buy truck mile- 
age at cut price by watching 
your operating costs and spread- 
ing them over maximum distance 
is recorded by the 



Tba advance wtdeh the quantity pro- 
da olio* at hetitcm promises to effect in the 
technique m well M in the application of 
airthlpa can hardly be overrated. Ono 
may already foresee that, with the fire ruk 
eliminated, it will be possible to fit the 
engine* into the hull proper of rigid airships 
and thus design a more efficient propelling | 
system, this will produce a more homo 
geneous ensemble almost abeolute Stream 
Une shape, greater structural strength and 
better all round performance That such 
progress will benefit civilian as much as— 
if not more than — military and naval 
purauita seems a foregone conclusion 


[Continued from pate IS) 

The armored plane has appeared 
various ocoaakms in the great war, usually 
on the German fide Such attempts to 
protect airmen and engines have generally 
pruvod a failure for the reason that til 
lose in speed and climbing ability has m nt 
than offset the gam in protection frm 
hostile small-arms fire Indeed, such 
machines have only too often fallen victims 
to artillery fire from the ground A typical 
armored plane designed by the Germans 
for operations against troops on the ground 
was brought down by the Americans during 
the closing days of active fighting This 
machine, which was probably of the Junker 
type, was a two-seater and earned thra 
guns— one firing direotly ahead,oae mount* d 
on a tourelle, and the third arranged to 
fire through a well m the floor at targets on 
the ground 

All In all, the tendency haa been to in 
crease the machine-guns wherever feasible 
but considerations of speed and climbing 
ability have set severe limits in that direr 
tion After four years of war the little 
chaaer, with its single passenger and on< 
or two machine-guns has proved the real 
battleships of the skins It may be that 
thing* will change in time, but until the 
signing of the armistice the chaser remained 
the final word in aerial fighting 

The Principles of Camouflage 

(Continued from pep* 79) 

f llano, aerial photography became a me 
mportant factor than visual observation in 
much of the reoonnausanoe This neons 
sitatod that camouflage in order to Im 
sucoeaa/ul had to meet the requirements of 
the photographic eye as well as of the 
human eye In other word* the spectral 
character urtica of the colon used had to bo 
similar to those of Nature’s colors 
example, chlorophyll, the green coloring 
matter of vegetation, is a peculiar green as 
compared with green pigments When 
examined with a spectroscope it ia seen to 
reflset a band of deep red light not reflected 
by ordinary pigments So a photographic 
plate or spectroscope will reveal a differ- 
ence which the unaided eye doe* not 
Some time before the Great War began 
it pocumd to the writer that colored filters 
could be utilised in aiding vision by in 
creasing the contrast of the object to be 
viewed against its surroundings. Studies 
were made df various filters, in view 
mg the uniforms of various armies Further 
developments were made by applying the 
9 principle* to colored lights and 
tea pictures As a result of the demand 
avoiding detection by photographic 
plates sad by various colored filters, some 
paints provided for the eamoufleur were 
developed according to the spectral re 
quire monte. Many other application* of 
saanoe were developed so that camouflage 
can now be called an art baaed upon sound 
scientific principles 

Natural lighting is so variable that it u 
tea impossible to provide camouflage 
hieh will remain satisfactory from day to 
dhy, therefore, a broad knowledge of 
i Nature's lighting is necessary in order to 
Wide the best comp ro mi* There are 

b sources of fight in the daytime, namely 
tteStt&ttitbe&y TheSvJatJve Mfiaeal* 
of fight wmmbuted by ths*! im krone* it 

from ft to H of she 



Eugenics in Steel Manufacture 

How Homan Genoa Aided by Untuaal Mechani- 
cal Apparatus Maintains the “Agathon” 
Standard of Physical Perfection 

Even steel men of long experience have been surprised 
by human care and skill involved m the production of 
Agathon Alloy Steels and the many new and exclusive 
mechanical features which have been introduced 

From laboratories to furnaces, from furnaces to mills, 
from mills to testing house — it is one ceaseless round of 
vigilance, to insure that every pound of steel ts <• born ” 
physi sllv fit for its designated duty and worthy to go out 
into the world bearing the family name -“AGATHON ” 

The result of this genius of men and machinery, of this 
super care and unceasing watchfulness, of the unusual 
methods employed, is that "AGATHON” Alloy Steels 
occupy the highest pinnacle of consistently reliable service 
— concrete evidence of the poweT of as Ideal faithfully 
and tirelessly pursued 

It will be a pleasure to answer any questions you may 
wish to sik regirdmg Agathon Alloy Steels for your par 
ticular purpose 

THE CENTRAL STEEL COMPANY 

MASSILLON OHIO 

Urvetand Oj% » j Hum* HutUo, t orawoy District Rep. 

, I Ut. JJ7 Slfl lord Bid* 

' m i r Walter Gniben Dtatrlrt Kep 

I 4A ' n,e.,rlmrt r 2 llrotd Street New York N Y 



SCIENTIFIC AMERICAN 


January 35 , 1913 


I [\\ sqyv—Si sStSs' 

^ .uii.lb.orw7 «(W 

country cm quite p.ndl .1 th. work that Mr s.mond. hre does. It - h red t. «r «*« M»t 
to admiral the really ontr.ordio.ry imp of th. mntul fact, of tb. Wre whteh to •town, or 
tho tr.ntp.rent clr.ro... with which the fact, aro brought out or tho retire fainMW 
ami impartiality of the concIwitM. 


l Once m a generation, jierhaps, tliere 
appears one man with u gift for writing 
history so that all men all women all 
children lilti to read it fiu<h was Rid 
path — such wore Mncaulay and Herod- 
otus great of hm in brilliant of style 
with a gtnius for facts and a genius for 
telling 

b rank H Bimonds is this generation s 
Rid path this war s Macaulay From the 


ition, jierhaps, there day when this man burst like a flame upon 
ith u gift for writing the people of the city of New York with 
men all women all hie prophecy of the great war, to this day, 

1 it Bu<h woe Rid when he Is welcomed bj Allied statesmen 
ncaulay and Herod- and generals his fame has spread about ^ 

n brilliant of style the world Already today, clubs and 
cts and a genius for schools are studying trank H Simonds 

His least newspaper articlo is treasured have tho 
• is this generation s and passed from hand to hand So it is for your* 
lacaulay From the wonderful indeed that at last you can their chile 


Frank H. Simonds’ 

History °f Cjie Wbrld 


VImi He Boys Com Miribaj Homs 

Wb*n quiet dmwnd. on .hell ton 
Europe— when we»ry men h. e laid J «p 
their .rme— When the smut »tut » ti l ot 
with our boy. h»vo a»me turou tho hist 
HU will tide .rveWet of unfll It U.vi 
—ft Us n Wf«< f r you -will you mine 
be brt— dened -wdl It h.ye moreneed y l 
knowledge of tie world of the hums, 
ntoee of hietory of *eo«r»phy of in 


S total light reoabred by » horiaontal surface 
at noon Light fom the *ky end togfet 
refloated from the surroundings illuminate 
the shadows These shadows am diffsoNP 
m oolor from highlights beoaues color be- 
oomes leas oonspiouous as the distance of 
observation increases In general the 
distribution of brightness or light and shade 
is the most important aspect to be con- 
sidered 

The camouflaur worries over shadows 
more than any other aspect generally 
On overcast days camouflage to much more 
successful than on sunny days Obviously 
countershading 1s resorted to in order to 
eliminate shadows and where thia is un- 
successful confusion is resorted to by mak- 
ing more shadows The shape and orien- 
tation of a building w very important to 
those charged with the problem of render- 
ing it in conspicuous to the enemy, but little 
attention has been paid to these aspects 
For example, a hangar painted a very satis- 
factory dull green will be distinguishable 
omrwtt u-n . »q u. «» i M by its shape as indicated by its shadow 

have tho story of this war In final form w» d shaded sides In this tone a hangar 

for yourself and your children, and for for example, would bo more readily con- 
their children oealed if its length lay north and south 

Its sides oould be brought with a gradual 
curve to the ground and its rear, which is 
9 during most of tin day m shadow, oould be 

C effectively treated to conceal the shadow 

^ A little thought will oonvinoe the reader 

w| -re mr WB JT* of the importance of shape and orientation 

I I % M a Broken color or pattern is another funda- 

M I % % f ^te mental of camouflage which, of course, 

I 1 1 ■ n A / I must be adapted to ite environment For 

I In I wV Vj 1 our truoks, cannon, and many other Imple- 
L AwbA w T ^ ^ “ ments of war, dark green, yellow, dark 
blue, bght gray and other oolors have been 
used in a jumble of large patterns A final 
5 Large Volume* Size lO^'xTJi'x 1 H" lOOO Illustration* refinement is that of the blending of these 

Simonds is today the most boys did that day that, turned tht ' „ *T1 

MM Mar.hai Hens quoted American in 1 urope I ho tide of history How they fought JW Cm* Prim fan* rf ‘ Jf * J® * 

Ki.od. on .hell tom iWUh U>vernment has had liu with their brec hands-how they which ] stimulate tbo general hue. For 

y nun h. aiuidJ -r> articles reprinted and distributed attacked in the faceof machine gun TW» Hi*wy wffioon- example, red and green patches at a at* 

mS, broadcast and ho is the only hre os in the face of ram— now aUtut* a mart vMu* bis tanoe blend to yellow, yellow and blue 

u»V« American who waa allowed to go they tore the machine guns to umxitt lot tho— wko at patches blend to a neutral gray if suitably 

mind f r oni m,int to [mint along the pieces with their hands and over- tbi* or »oy future tint. balanced, but if not, to a yellow gray or a 

im.n 8 reat battle line lie has talked powered the gunners behind them wicih to .occult re hwW- j,j ub — ay re( i ^ bi UB ,f properly 

1 in with generals and soldiers alike This, and much more— a glor- jcwUnt authority re tb. 1)tt i anoe( i W1 n blend to a gray, black, white 

His articles appear in leading lous story that has never been o»u— of tbi. titrek »tiu#- n.tnhn. mil hit nil 

pot*- papers all over the world At printed ft w ill make every Amer- «U 

the height ofthe Battle of Verdun, wan heart beat faster But you Bhade, and so on Those fact* are simple 

,d he F resident Poincare sent him alone can read it no w in t rank Bimonda Ltd fertUB* fcw- U l wh ? *» ftt ® Ular " ith th * » c * no9 

of all war correspondents to the History of the World War Mr glmood. h» bm of h 8 ht Mld color » but tho who »« 

b.oh battle front Many men of many minds cod- lboill tttm w knowledge is based upon the mixture of 

No wonder then that there £ feT*! ronth M »». pigments often em m considering this 

I *« closest to the war have been eaeer on .® ,9 r , you to h , ttV . p 1 rcnch »b° h»«i redu.oiwl to aapeot of color-blending by distance 

to help I rank H Bimonds w ith ,or ^“ t lt * tuUm of ,hta In instructing such a pattern of various 

contributions 1 hoso who really m c n^ ^ cr 8 tomigk they «”P |1 ’* ud colors it, is al*o desirable to have the final 

know some individual part of the j n Tv\mhS%l^Uum e t y e brightness^ approximate that of th. 


Lord (UrthdBfc kji— 
Mr Simoodt hn 
ri*ht .bout th. wv 


(treaT cio^hot 1 ' hav U< w ntten°what 

the V knnw heT| h Th„r„ Jl h,^ m considering Frank H Simonds 
dJSd.of , Th . ar K n ‘ the history of the world war for 


aTsUTont, sar ssj the worId war ,or 

third of the whole history is writ- ^ . . 

ten by them— the other tw o- u^r’ThVTiiu^TTiJS 

k thirds being written bv (rank u. pri.t.M m mdri p>^r twriid ter 
H Bimonds A few of these th. emy . M«y o< ih.™ .r. .ntlr.lr 
contributors are LrefllwtheMIr, ^btl bT^hr *5,7 7s 
AWrti 6k M. MUcre, Whute. 


•ad I My with admtretkm 

gFVMkFs'mon* general .urroundiiigs This problem can 

M the world war for M Frank H be solved by means of the photometer and 

a formula provided which states, for ex- 
w»r reem dr.wr. by —— — ample that a certain percentage of the 

JJlt J CkM Otoa Ss»- total area be painted m gray, another per- 

!w ofThT™ ... ..tir.ir I W rot. tu work ot c * nt *«s In green, and so on The photo- 
M. Kmoad. will pt... • meter baa ptejwd an important role in 
i. hv.dr.d. . t tinwun vriusbi. wotribuUon «o establishing the scientific basis of camou- 
lb. liMr.tuiw of tb. Worid Saga 

Tb. rolutn. In bred When the artist to concerned with a 
•nt of Pries Incrrere ^ b *° k « r P imd wU ® h “ at , lnol « d ® *? 

two vp.,. u« n tho n.vi.w trediaa rty, that », where be deals only with 

omp»ny pirewd tw. im _ __ tUuminaitd obtests on the earth, bis trained 


Afakal Sk Ms MJkre, Wtertre boiTl 
CbsKhai, Swires-Creml 
h WUbre Crawford Gwfu, 

WL hot VUcoret Jmom Bryc., 


F«nhkt portsut prolrot It coi 

I ^ Undms Ptc , at tho »! 

• Tho Story That Hu «Uflon pf Mi tho volu, 

Nor or Bren Told In'vbw of thic«V 

Ihe full story of JST 

Chateau- i merry has . book— h« gow, w*y 
never been told Not B«»u» of thp». old 


or a single magazine, or • of tk. 
a single book can you tore 

find just what startling ^ 
things our American Uctir oc*t 
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of Rpvibw. Compaoy pliu>n«l thl. im 

portsut rPo|«l It cootr.ctod for papm, 1 AAA 

binding etc , at the thpn price, for . fint A VrXPV/ 


sye is valuable provhted the colors used 

i tSjsbS?- “ *“ - Pictures / SithtSS ttSSSS 

Maps /•* meaeuremente The bn^itnere of sky and 
w priM.if you tn prompt .ud •°m< In Cf dftf /tote olouds are fat outside the zeals of bright- 
»et of tb. prewnt edition *** / ti nesses ordinarily zn countered 

O’* of the mM t eoMpicuou. «peeta of 
,li b. InomreT to eonio,m with tb. Black /Cwto Nsturo’s surface » lU text urs From 
... . m . /w-fiSS 1 . be , 1 » ht », it toppesan flat, that is, rolling 

COMPANY, 30 Irrinf PUc«, N*W York ^rtSrefl: toad IS Ironed out and the general contour 


humref to eouiorm with tb. Blgcfa / fcOtto Nature’s surface * ita texture Fro 
^ . /rtrefvwck ! great heights it appears flat, that is, rolli 

4PANY, 30 Irrinf PUct, N«W York '/Stijtftft, 1 tond u Ironed out and the general oonto 
M ^ ^ /tSw 5«. i °f the ground to flattened However. % 

element of texture always remains Tl 


^ AX*?.?®; «» ground to flattened However, the 

/iSS ““meat of texture always remains This 
48 the ohief reason for the extensive use of 
/ *retfito5w Tgo^ netting on which dyed raffia, foliage, ptoses 
/mm mySSK is Cry of colored cloth, etc , are tied Such net- 
/nSfl SMBtit’ftt ww4t h** ronoeatod many guns, head- 
/^trrSekTS‘ttS B iw,. *mmunhion dumps, eemmpbtoa- 

r 00 tren6hei - «t« wim 

ha* been well done the oonoakltaent to 

On* of the meetret tT*CTmfn to Mm 
W/iMnm. . f edmouflaar to do htek Of 4mmm I# ^fl ot* 

r/iiClB^J3J?*r hem” of tho paten* teteto* nnd^nM^i^ 
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the other madia ueed When viewed at 
some angle* the gUnt or highlight due to 
•pecular reflection render* the work very 
ooaspicuous For this reason natural 
foluge or dyed raffia has been used 
System* of network have been exten- 
sively employed on roadways near the front 
not for the purpose of concealing from lh< 
enemy the faot that the roadways exist 
but to make it necessary to shell the entin 
roadway continually if it is hoped to pre 
vent its use 

Although the camoufleur is provided 
with a vast amount of material for hu 
work many of hu requirements are met by 
tbe material at hand Obviously the most 
convenient method of providing oonoea! 
ment for a given environment is to uaa.the 
materials of the environment Hence 
rubbish from ruined buildings or villages 
supply camouflage for guns, huts, etc , in 
that environment In woods the material 
to simulate woods is at hand The oolor 
of the soil is important for if it is oonsptcu 
ous the camoufleur must provide screens 
or natural turf 

In this great game of hoous poous many 
deceptions are roBortcd to Replicas of 
large guns and trenches are made, dummy 
soldiers are used to foil the sniper and 
make him reveal hi* location and paper 
macho horses, trees, and other objects con 
oe&l snipers and observers and afford 
listening posts Gunners have been dressed 
m summer in green flowing robes In 
winter white robes have been utilised 
In the foregoing only the highlights of a 
vast art have been viewed but the art is 
still vaster for it extends into other Holds 
Sound must sometimes be camouflaged and 
this can only be done by using the same 
medium— -sound In these days of scientifii 
warfare it is to be expected that thi 
positions of enemy guns would be detected 
by other means than employed m the past 
A notable method is the use of velocity of 
sound Records are made at variouM 
stations of the firing of a gun and the ex 
plosion of the shell By simple trigo- 
nometry laws the position of the gun is 
ascertained It is said that the Gormans 
fired a number of guns simultaneously 
with the 76-raile gun in order to camou- 
flage its location The airplane and sub- 
marine would gladly employ sound camou- 
flage m order to foil the sound detector if 
practicable solution* were proposed 
The foiegoing is a brief statement of 
some of the fundamental principles of land 
camouflage Let us now briefly consider 
the eyes of the enemy Of course, much 
concealment and deception is devised to 
foil the observer w bo is on the jground and 
fairly close The procedure is obvious to 
the average imagination however, the 
reador may not be acquainted with the 
uutfal eyes from which concealment is very 
important As one asoends in an airplane 
to view a landscape ho is impressed with 
the inadequacy of the eyes to observe the 
vast number of details and of the mind to 
retain them Field glasses can not be used 
aa satisfactorily in an airplane as on tbs 
ground owing to vtbrahon and other move- 
ments. The difference is not as great in 
the huge flying boats at it is in the ordinary 
airplane The camera oan record many 
details with higher accuracy than the eye 
At an altitude of one mile the lens can be 
Used at full aperture and thus very short 
exposures are posaibe Thu avoids the 
difficulty due to vibration When the 
plate* are deve oped for detail and 
largaments are made, many minute detail* 
are distinguishable Furthermore, owing 
to the fact that the spectral senaMItigg of 
photography emulsions differ from that 
of the eye contrasts are often brought out 
which the eye would not see This ap- 
plies also to camouflage which is devised 
mere’y to suit the eye Individual foot- 
pnsts have bees distinguish 


mad* from negatives sxpossdat aa »l£tud* 
of «,«00 feet By means of ptattjfraphy 
daily record* oan be compAtwL The dis- 
rasea of a ties tom js * 
say Amis* suspicioo S 



Back To Civil Occupations 

Unlike cannon, rifles, shot and shell, the usefulness of the wire ropes 
engaged in war work did not cease when the fighting stopped. Lika 
returned warriors they will be mustered out and engage again in 
their normal occupation of construction and reconstruction. 


In rebuilding the devastated portion* of 
flnropc in hastening the oonilruetion of 
engineering project, long delsyed in thi* 
country wire rope* will play their nilent, 
■II important part 

Again will Broderick A Unicom wire rope* 
be found mining, logging hoisting greet 
beam* and conve>ing material* of all kind* 
in a peaoetul industrial world 


The Panama Canal, the New York State 
Barge Lanai, the Woolworth Building are 
well known monument* to their pre-wet 
ectivine* Their poit-wer work will bo 
equally a* important 

There’* e bread o( B A B Wire Rope for 
every purpose Our Y ellow Streod it oat 
exceeded m strength by any wire rope of 
the seme diameter eod equal flexibility. 


BRODERICK & BASCOM ROPE CO., ST. LOUIS s TO2$SSZ 

Facforia and Warehouses St Louts and Seattle Agents In all large localities 

Biodcrick6Bascom¥^reRopc 


THE DESIGN AND CONSTRUCTION OF INDUCTION COOS 

By A Frederick Collin* e««9W inch** Cl tb 272 , .*m 1S0 tUustratiom. SS2» by mall. SS M 





SCIENTIFIC AMERICAN 


haw W 


Do You Own Your 

Inventions and Trade-marks 

in the 

Foreign Countries? 

'TMME and money spent without limit to 
develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 

Foreign trade rights of Americans which are 
worth millions arc being acquired by unscrup- 
ulous persons Are you going to lose your 
rights to foreign trade? 

If you are interested in protecting your rights 
abroad address 

Foreign Patent and Trade-mark Department 

MUNN & CO. 

Woolworth Building New York City 


Photograph taken (root Cipronl TrIpUns nho wlag 
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i The show place for 

Aviation in America 

in Langtry Field, but a few mile* from tho Hotel Cham- 
berlin Thu famous hotel— one of the finest resort hotels 
in tho Western Hemisphere — look* out upon Hampton 
lloads and the New Naval Training Base and has Fortms 
Monroe with its various military activities for its next 
door neighbor 

Su|>erb opportunities for motoring tennis sea bathing 
the y< ar round and golf on the Hotels s own Eighteen Hoi* 
coum Every Bath and Treatment given at European 
Spas is duplicated by the Medicinal Bath Department 
(under authoritative medical direction) 

Don t forget how close at hand Old Point Comfort 
roally is— fare much less than to the far south resort* 
Send for Booklet “Golf with Colored Aeroplane Map 

S ie only one of it* kind made in America) of the sporty 
ghteen-Hole GoH Course and other illustrated booklets. 
Aadreaa 

George F. Adams, Manager 

Moore* 

Ofltoft *»#»« Stasl 
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position It has bee® Mid that the snemy 
ha* resorted to transplanting trees a short 
dlatsm i at a time from day to day m order 
to provide clearance for newly placed gun* 
By path* eon v urging toward a oertam point, 
it mai bu concluded from the photographs] 
that an ammunition depot or headquarter* 
i* lo ated there even though the position 
itself wire well camouflaged Continuous 
photographic record* may reveal dis- 
turbances of turf and lead to a more ca ra- 
mi inspection of the region lot sapping 
operations etc 

Decoy Ships for Sabmariae* 

(Contiiaut from paft 17) 

Thus, the action of the decoy “Q-6” 1* de- 
scribed as follow* 

• H M 8 ‘Q-5’ wa a atruok by a torpedo 
abnast of No 3 bold Actum stations 
were sounded, and the ’panic party’ 
abandoned ship The engineer officer 
reported that the engine room was flooding, 
and was ordered to remain at his post as] 
long as possible, which he and hi* staff, 
sevtral of whom were severely wounded, 
most gallantly did The submarine was 
observed on the starboard quarter 200 
yards distant, watching the proceedings 
through his perisoope He ran past the 
ship on the starboard side so closely that 
the whole hull was visible beneath the 
surface finally emerging about 300 yards 
on the port bow 

J he enemy came down the port side of 
the ship and fire was withheld until all gum 
could bear at point-blank range The first 
shot bchoadid tho captain of the submarine 
us he was climbing out of the conning 
tower, and the submarine finally sank with 
conning tower open and crew pouring out 

lhe action may be regarded as the 
supreme tost of naval discipline The 
chief engineer and engine room watch 
remained at thou posts to keep the dynamo 
working until driven out by the water, 
then remaining concealed on top of tho 
cylinders The guns orews had to remain 
concealed in their gun houses for nearly 
half an hour, while the ship slowly sank 
lowor in the water Commander Gordon 
Campbell for this action, was awarded the 
Victoria Crows ’ 

One scarcely regards a little 200-ton 
schooner as standing much ehanoe in a 
fight with a U-boat, so tbs following official 
story ha* special interest 

’ Lieut William Edward Sanders, R 
N It was awarded the Cross for an *at>on 
of H M 8 ‘Prise’ on Apnl 80th butt The) 
’Prise a topsail echooner of 200 tons, 
sighted an enemy submarine, which opened 
fire at three miles range and approached 
slowlv astern Th* ’panic party,' In charge 
of Skipper William Henry Brewer, R N R 
(Trawler Section), immediately abandoned 
ship lhe ships head was put into the 
wind, and the guns crews oonoealed them- 
selves by lying face downwards on the 

k 

The enemy continued deliberately 
shelling the schooner, inflicting severe 
damage and wounding a number of men 
For 20 minute* she continued to approach, 
firing as she came, but at length, apparently 
satisfied that no one remained on board, she 
drew out on the schooner s quarter seventy 
yards away The White Ensign was im- 
mediately hoisted, the screens dropped, 
and all guns opened fire A shell struck 
the foremost gun of tb* submarine, blowing j 


Another shot demolished R 

tower, and at the same tiro* a Lewis gun 
raked the survivor* off the submarine s 
deck She sank four minute* after the 
commencement of the action m el ends of 
smoke the glare of an Internal fire being 
visible through the rent* in her hull 
1 The Captain of tb* submarine, a war- 
rant officer, and one man were picked up 
and brought on board the ’Prise,' wWoh 
was then herself sinking fast Captors 
and prtsonsre, however, succeeded in 
plugging tb* ahot-hdee and keeping the 
water under with the pump* Th* 'Prise' 
then ret sad for the land, t20 mile* distant 
She was finally picked up two day* later 


"*?Eaut Harold Aufien, V. O,, 8 C , 

it N R , was In command «f H M. 8 
Stock Foree' on July 30th, 1818, when 
she was torpedoed by an enemy tub- 
marine at 5 P M the torpedo struck 
the ahip abreast No l hntoth, tnwrely 
wrecking the fore part of the ship, iaclud- 
>ng the bridge, and wounding three rat- 
ing* A tremendous shower of planks, 
unexploded sheds, hatches, and other de- 
bris followed the explosion, wounding tb* 
* " * Twr.R N R) 


first lieutenant (Lieut E J. Grey, R 
and the navigating officer (Lieut u a 
Workman, R N R b and adding to the 
injuries of the foremost gun’s crew and a 
number of other ratings The ship settled 

down forward, flooding the foremost 
mag&rine and between decks to the depth 
of about three feet The ‘panic party,’ 
m charge of Lieutenant Workman, R N R 
immediately abandoned ship, and the 
wounded were removod to the lower deck, 
whew the surgeon (Burgeon Probationer 
G F Strahan R N V R ), working up 
to hia waist in water, attended to tneir 
injuries The captain, two guns’ crews, 
and the engine room staff remained at thou 
posts 

“The submarine then came to the sur- 
face ahead of the ship half a mils distant, 
and remained there a quarter of an hour, 
apparently watching the ship for any 
doubtful movement. The ‘panic party 
in the boat accordingly oo mins need to row 
hack toward the ship In an endeavor to 
decoy the submarine within range of tho 
bidden guns The submarine followed, 
oorning slowly down tb* port ode of the 
“Stock force,” about 300 yard* away, 
Lieutenant Auten, however, withheld hi* 
fire until she wa* abeam, when both of his 
guns could bear Fire waa opened at A 40 
P M , the first shot earned away one of 
the periscopes, the second round hit th* 
conning tower blowing it away and throw- 
ing the occupant, high into th* air rfw 
next round struck the submarine on the 
waterline, tearing her open and blowing 
out a number of tho crew 

' The enemy then subsided several feet 
into the water and her (>ows rose 8he 
thus presented a large and immobile target, 
into whioh the “Btoek force poured shell 
after shell until the submarine sank by th* 
stern, leaving a quantity of debris on the 
water During the whole of the actum one 
mao (Officer’s Steward, Second Class, R 
J Starling), remained pinned down under 
the foremost gun after the exj loeion of the 
torpedo, and remained there oheerfully and 
Without complaint, although the ship wa* 
apparently sinking, until the end of the 


The Sakata HytftrolHfcal Station 

T HE General Government of Algeria 
ha* just decided to create a “Sahara* 
Hydrological Station” for th* compre- 
hensive scientific and praotieal study of 
the various problems connected with th* 
vitally important water supply of the great 
desert Among it* activities will be in- 
cluded a census and survey of all the well* 
which supply the various cases, and an 
accurate determination at the y«dd of 
water in the earn of newly sunk wells 
especial note will bo taken of the amount 
of floor when first opened la comparison 
with a later yield This is rendered 
necessary by the fart that many well* 
show a marked decrease of yield after 
having been npan for a few yam, thus 
indicating that the source ot supply wa* 
not inexhaustible It woe formerly run- 
that — •— * ' * - - 


of . 7**?? 1 , (>< * ted subterranean basins) 
w«le thto to prebaWy true in wm*«um it 
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Motor Truck 
Efficiency 

in the great logging in- 
dustry of the Northwest is 
increased by motor trucks 
equipped with 

Clark Internal Gear 
Axles and Clark Cast 
Disc Steel Wheels 

Informative literature 
mailed upon request 


Clark Equipment company 

Buchanan, Michigan 



r Jhey build over 500,000 motors a year— could there 
be any stronger recommendation for a MOTOR?” 






THE 

CROIX de GUERRE 

has been awarded the First and Second Groupe- 
ments of the Great Headquarters Reserve No. 1 
of the French Army, each operating 500 or more 
White Trucks. Citations for distinguished service 
accompanied the order, supplemented by a later 
citation to the entire Reserve No. 1 , operating 

2,500 WHITE TRUCKS 

This is the first and only instance on record of motor trans- 
port formations in any army receiving this high honor. 

The White Trucks were all veterans, many in continuous 
war service since 1914. 

“White Trucks Have the Stamina n 


THE WHITE COMPANY 
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New Test of Transportation Efficiency 
for Packard Owners Starts February 1st 

Test Covers One Year’s Operation— Drivers, Accountants 
and Shipping Clerks to Share in Cash Prizes of $ 17,640.00 


How much work can a motor truck deliverf 
What ought to be the cost of doing the work f 

QmHESE are two of the most pressing 
jMjla questions in American business to* 
Hal day — what with the railroad con- 
gestion and the need to save freight 
cars; with the staggering quantity of mer- 
chandise to be moved; and with the great 
business expansions already taking shape. 

Motor truck efficiency = ■ ====-= 

means not only gasoline g Enter 
economy, tire and oil sav- fhe Packardt 
ing, and repair economy. Efficiet 

_ , , , t Your local Packard 

It means also the right Dealer win accept yc 

, , e your Packard Truck 

size truck tor your aver- enrolled on the oak 

age load; efficient route- 

ing; saving of time in A Truck. are divi 

I j. j i according to iliet 

loading and unloading; ;;a; w^n- 

the way the truck is « 

handled all along the line. 

The Grand Total of 1 

It means standardizing Kfir 

costs — every item fixed im 

and known. tSS 

4th 100 

3th 100 

Basic principles , all of them Conte«ant» AaU b* 

—and the purpose of this new mittUd*^ 

National Truck Efficiency Test 
is to show the Packard owner Packard Dealer, 
how these basic principles can m 

be applied to his individual Packed Factory forto 

business. li ,-n, 


How to Enter Your Trucks in 
the Packard National Truck 
Efficiency Test 

Your local Packard Branch or Packard 
Dealer will accept your entnei and aer that 
your Packard Truck orTruck. are formally 
enrolled on the Official Lut of Conteatanta 

T HE Teat .tart* on February l«t. 1919, and 
continue, to January 3 1st, 1920. 

Truck, are divided Into .even Division,, 
according to diet 

“A” DivWon— aU i-l.m Inielu 
**B” ^ S-m “ 

« : :tr 


The Grand Total of Prize. it $1 7,640.00- In- 
cluding five prize# far Driven, Aaountant, and 
Shippiut Clorio in each Division— a. follow. : 

PRIZES Man ionl«l> SUH**t CM, 

1« <300 <125 $223 

2nd 400 100 173 

3rd 300 73 123 

4tfl 200 30 80 

3th 100 23 40 

Conte.tant. ahall be Packard Truck, only. 

All coat, and opcrartna.ghaH be kept and Hib- 
mitted on the a t and a r d forma of the National 
Standard Truck Coet Syatem, which can be 
obtained through your Packard Branch or 
Packard Dealer. 

Recapitulation or operating and com data 
muat be mbmitted M o nth ly by owner to the 
Packard Factory for tafpdedon and correction. 


The test covers one year’s operation— demon- 
strating what can be done under all conditions of 
weather, temperature, road and load. 

The Packard owner may enter as many of his 
Trucks as he wishes. 

Prizes are not only awarded to the Driver, for 
keeping his cost down in relation to his service; 
but to the Accountant, who tabulates the records; 
and to the Shipping Clerk, because much of truck 
efficiency depends on efficient work at the shipping 
platform. 

A Packard Truck of any size 
can compete on a fair basis. 
mr Trucks in Trucks are classified according 
tinnal Truck to capacity into Divisions. 


Here is where the owner 
will learn whether his truck is 
just the right size for his work 
— or too large, power lost by 
running on underload — or 
too small, necessitating over- 
load to get his hauling done. 


The Packard owner starts 
the test with the basic princi- 
ples developed by the Packard 
Organization of transportation 
specialists. 

He has a year to apply these 
principles to his individual 
business. 

What can he not achieve in , 
efficiency! 


PACKARD MOTOR CAR COMPANY, Detroit 



SEVENTY-FIFTH YEAR 
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Puma* bsultd oat of the water, showing the hinged catting Jaw, 
plane member, rudder*, and floata 


The PinnM-<A Steel Shark Which Protect* 
Veaaeia in Mine-Infested Waters 


1 than the torpedo It gives no warning of its presence 
as it swings soma distance below the surface, ready to 
strike a crushing blow the moment it ie touched by a 
ship In the great war the mine has accounted for 
many ships, among them the Britiah dreadnought 
"Audacious” and the American cruiser “San Diego," 
the latter having been sunk off the coast of Long Island 
Indeed, the Germans, fully realizing the eTectivenesa of 
the naval mine, aent large numbers of mine- laying 

submarines into snemy waters with tho 

object of sowing mines at the entrance 
of harbor* and in the well-known 
•hipping lanes 

But whatever may have been the 
destructive qualities of the mine as 
compared with the torpedo its actual 
effectiveness has been largely cur- 
tailed by the introduction of a protec- 
tive device for veseela crossing mine- 
infsetsd waters This device is known 
as the paravane, and it ia reported 
to have been instrumental in making 
the German mine fields more or 
(as* impotent against Allied vessels 

Briefly described, the paravane may 
be said to oomprise a hollow torpsdo- 
shapad body, a plane member ter- 
minating in two floats, honaontal and 
vertical rudder* forming the tail, and 
a cable- cutting jaw In operation tho 
paravane is towed by the ship which it 
ia to protect. Ac will be noted in the 
accompanying sketch, a paravane is 
towed pa either aide of a chip by means 
of a single cable leading back from the 
be*. Tbs point of attachment to the 
bow ia about ten fact below the sur- 
face, and each paravane maintains a 
parallel oouree about twenty-five feet 
away from the ■hip’a side Ac they 
a M bring towed a* a depth of about 
ten feet, the paravane* can b* plainly 
atea from the deck of (be ship. haw. 
b|g moefe the appearance of dbarie*. Art 


The piano member and the rudders of tin paravane, as 
well as the position of tin towing cable maintain thin 
device at the proper depth and hold it to the parallel 
course Aside from the towing cablo there is another 
cable connecting the para\nne with a small boom or 
davit on the fo o’stle Tho purpose of this cable is to 
haul in the paravane, as well as to operate the cutting 
jawr in the more recant m > Ills The hauling cal le is 
pulled taut while the other cal le is pra< tically free from 
•tram exoept when it is working the cutting jaw 

Given two paravanes and two taut cables which form 
a V-*haped fender at tho bow of a ship it is a simple 
matter to understand what happens when such a com 



it *f paravane* m a chip traversing mine -Inf cried ■ 


bination enters a mine field The mine*, which are 
anchored to the sea bottom by means of steel cables, 
aro taken care of as depicted in the sketch The para- 
vane cable nearest the mine engages with the mine 
cable, pushing the mine aside and causing the mine cable 
to slide along until it comes to the jaw of the paravane 
The jaw soin outs the mine cable, releasing the mine 
which then bobs up to the surface At this point in 
the game the floating mine is exploded by nfle or machine- 
gun fire, thus ending its empty career 

In the earlier forms of paravane the cutting Jaw 
consisted simply of a rigid wodge with saw teeth The 
force with which the mine cable came into the Jaw, 
as welt as the twirling and twisting of 
the mine and its cable, was depended 
upon to out or tear the cable In a 
more recent form the second cable of 
tho paravane extends from the jaw to a 
winch on board the ship The winob 
is arranged to operate continuously, 
but allows the cable to slip each time 
it has been wound up tightly Thus 
the cutting jaw, which is hinged in 
this esse, is alternately opened and 
closed so as to act as a pair of power- 
ful shears 

Most ships traversing mine-infested 
waters have been equipped with the 
paravane American transports have 
oil been equipped with the device 
Tbe "Leviathan," for instance is 
understood to have carried four 
paravanes on each trip, two for use 
in mined waters and two in reserve 
At the high speeds mode by this giant 
transport much trouble has been ex- 
perienced with the paravanes, and it ia 
said that a trip was seldom mode in 
which two or three were not loet In 
fact, it is the difficulty of handling 
the paravanes on high-speed ehips 
that has often tempted the crew to 
get along without them although they 
are recognized os a reasonably sure 
form of mine protection On slow 
vessels, however, the paravane is 
readily managed * 

stars (Continued on page JO*) 
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Kntarad at tlw fort Om» f N rl rk m at Beonnd t taaa Matter 
Trade Merit UvfltUiml tba United Btatw 1 atmit times 
Oopyrlcbt ISIS by BelentlCr American IMbtUhlu* Co 
(Iraat IirttaJ rlgl tt maerved 

Illuatrated arUulat n at ut be ra pr m ccd w Uiout pc creation 

The bjeit of this j urn it tt to reiori accurately and 
lucidly the label eciahfu mechanical tnd industrial 
newt tf the day At i utekly j urntl U it in a past 
tion to announce mlt retting detitlopmct U before they 
art publtehtd elsewhere 

The hdilor u glad to hive submitted to hi m timely 
articles suit ibis for these columns especially when such 
articles are accompanied by photographs 


A World in the Re-making 

W ITH all Furnpo busy in reconstruction and 
tho final removal of the veil of secrecy that 
boa so enshrouded the activity of the past 
four years a vast store of interesting and valuable ma 
tonal is to be had on the other side of the water We 
have sent our well known Washington correspondent 
Mr C H Claudy to tap this reservoir for us and his 
articles will feature our pogos, we hope for a long timo 
to come Wo direct the attention of our readers to his 
first communication which appoars in this issue 

Sublime Heroism in the Navy 

T HE United States Navy is held in high esteem 
by the Amencan people and its personnel officers 
and men alike, have an assured position in our 
regard and affection Although these sentiments have 
been greatly stimulated by the fine record of the navy 
during the present war, they are not local or oph< meral 
Prido in the navy and affection for its officers and gallant 
lads are as old as the nation itself 1 hey had their birth 
with the birth of the Republic and ships and men alike 
have served to build up on all the seven suas that 
tradition of patriotism courage heroism and chivalry, 
which is the navy s most ohermhed possession 

They had no traditions nothing up to which they 
had to live said an officer of tho victorious fleet in 
explaining the wholeaole surrender of the Gorman fleet 
Naval tradition— how swiftly the men and ships who 
made it leap to our minds! Paul Junos and the Bon- 
houime Richard barragut and the Hartford Dewey 
and the ‘ Olympia Rodman and the New York, 
with all the men who, on destroyer, scout and transport, 
fan d that modern terror the pirate submarine in the 
bitter told and furious weuther of European waters 
But it is not of heroism in battle on the high seas that 
we wish to speak just now but of heroism of another kind 
and plate We wish to offer our tribute to tho brave lads 
of the navy who as mentioned in the adjoining column, 
debts ratoly courted death in tho quiet of a sick word 
filled with victims of that dread disease influence 
Tho psychologists tell us that heroism is a complex 
of many impulses and emotions partu ularly whon it is 
displavcd in tho heat of battle La<h of those adds its 
stimulus of pride hatred angor desire for fame and 
reward patriotism and self sairifice There is also the 
inspiration of comraduship and the stimulating leadership 
of the officers One or si viral or all of those combine 
to carry the men forward to heroic deeds 

But when those sailor lads in Boston and Ban 
Fram t«< o ontcred the sick ward bent over their stricken 
comrades and deliberately breathed in the pestilential 
exhalations they went over the top with just the 
simple motives of patriotism and self-sacrifice Un- 
armed and naked they faced a foe that hod slain its 
millions m 1 urope and had killed nigh half a nullion of 
citisens of their own couutry 
They knew perfei tly well what they were doing for 
they hod been told that they wore courting death tor 
aught they knew the great world outside of that quiet 
ward would never learn of their supreme satnfioe No 
inspiring bugle note colled to duty no onlooking army 
■purred to action, no decoration was flashed before their 


eyes— no reward save that which comes when a man’s 
own oonsotenoe whispers to Mm, Well done 

Greater love hath no men than this that a man lay 
down his hfo for hie fneods ’ 

We suggest that the Navy Department make known 
the names of these hundred sailormen who volunteered 
for this hassrd of death Thus will our naval tradition 
be enriched and their names and their socrifioe be 
honorably perpetuated 

The Infloevs Mystery Deepens 

S OME time ago m ornamenting on the spread 
of epidemic mfluensa, we spoke of the disease as 
a disease of mystery ’ That this is even more 
true today is indicated by experiments just made public 
by the United States Publio Health Service 
It may bo recalled that medioal scientists are by no 
means agreed as to the nature of mfluensa The 
mfluensa bacillus discovered by Pfeiffer in 1862 has, tt 
is true been found associated in a large proportion of 
the cases during the present world wide epidemic, but 
the beet opinion looks upon this bacterium os more 
probably a secondary invader, and holds that the true 
causative mu re-organism has not yet been isolated 
Some months ago, Nieolle a well-known French 
bacteriologist reported the results of a senes of experi- 
ments which indicated that the virus of mfluensa was 
ultra-microscopic and able to pass through filters 
of unglased poroeloin This announcement appeared 
the more credible sinoe the investigations by Foster/an 
American army surgeon, hod already shown that common 
colds are caused by a filterable virus 
Quite unexpectedly, however Roscnau of Harvard, 
made public the results of expenments which be believed 
indicated that the virus of influenia was not filterable 
He mtroduoed into the nose and throat of a number of 
volunteers filtered secretions from active esses of in- 
fluence and failed to reproduce the disease Careful 
examination of the jpotooola of Rosenau’s expenments 
showed however, that he had failed to test the infeo- 
tmty of the unfiltered secretion 
It was to remedy these defects in the investigations 
that a second series of expenments was made, this time in 
cooperation with the Hygienic laboratory of the United 
Btates Public Health Servias In this investigation, 
which was carried on both in Boston and Ban Francisco, 
over one hundred men of the naval training station 
volunteered to submit themselves to experimental in- 
oculation* By means of sprays and swabs filtered and 
unfiltered secretions from active coses of mfluensa 
were transferred to the nose and throat of the voluntaeri 
In addition to this pure cultures of Pfeiffer bacilli were 
similarly introduced, for, after all it was still important 
to know whether this could produce typical infiuensa 
Finally in order to reproduce natural conditions as 
much os possible, a group of volunteers brought into a 
ward in which wore active oases of influence leaned over 
each of ten bod patients, conversed a few minutes end 
allowed tho patients to cough into their faces 

And the result? — in not a eingle instance was mfluensa 
thus produced in any of the volunteers 1 
It is of course, possible, that in influsnss tbs virus 
is present in the nasal seeretions for only a limited penod 
This is the oose for example, in measles In yellow fever, 
too, we know that the virus exists in the blood for only 
a few dayB so that search mode before and after that 
penod invariably yields negative results 
By analogy there is still every reason to believe that 
mfluensa is most commonly spread by droplet infection, 
i e by close contact witix mfluensa patients who cough, 
sneese and spit This, too, * the view of Surgeon- 
General Blue who warns against a misinterpretation 
of the experiments just cited. More than ever, therefore 
mfluensa is to be regarded si the disease of mystery 

Round Fogg Md Square Holes 

P ERHAPS m no Arid of science has the war 
stimulated such sudden and such notable ad- 
vances as in that of the psychologist He has 
had unprecedented opportunity to observe the behavior 
of men under condition* of straw and he has been called 
upon to make tests, sad perforce to devise mac hi ass 
and methods of test, on a scale never before contem- 
plated He has proved his technique to himself and to 
others he now stands on a level of achievement and recog- 
nition impossible of attainment myearsof normal activity 


in this science which has sonswfy Utt, totaaffcflad 
from the realm of tbe inexact to the category of Hw Moat 
We than supposed that, having graduated into thesis* 
with the exact scientist, the psyohologwt would «till { 
to go a long why toward oven* ' 

before he oould show definite evidence of fail a 
as a practical scientist, an engineer But any e 
tion to the contrary notwithstanding, the psycl 
has just mads a real advance toward that very gosl It 
is announced that Columbia College will, in B 


d still (have 
ilar lantk 
mnnptsMfn 


substitute psychological tests to determine Hu stu den t s' 
mental capswty 

As in the pest the candidate for admimiOa will he 
required to exhibit hia school record I noised af pro- 
seeding on tbe theory that this certificate w open to 
suspicion, however, the College will accept it without 
more ado as evidence that the student has satisfied the 
academic jwerequisites for oollsgs work Having thus 
graded his learning, it will then proeeed to grade hie 
intelligence by means of tests of substantially the sort 
adopted by the Army These tests wiH be interpreted 


whether or not he can profitably be asked to continue 
his schooling Dean Hawkee hits the noil on the head 
when he says “ We expect these tests to show us whether 
it will be worth our while to try to eduoate the etndent, 
and whether it will be worth his while to have us try 
This is s radical departure, but, we believe, not too 
radical s one Bet examinations are not of there —Ires 
objectionable, if the student has not sufficient control 
over whet he has learned to moot the examination with 
success, he has not sufficient oontrol to meet practical 
situations where he ta called upon to use hh| acquired 
knowledge For this reason, we have little sympathy 
for the student who complains that his peculisr tempsrs- 
saent prevents him from doing himself justiofjq.au exam- 
ination If he con t command ins learning when he nded* 
it, what passible sense is there in his acquiring it 

It is, therefore not at ell on the ground of any objec- 
tion to set examinations, as such, that we hasten to 
endorse the proposed ohange It is rather on the ground 
that m passing his preparatory school courses the student 
has already subjected himself to a more or less severe 
examination, end has emerged from it with success It 
has always impressed us as a tremendous waste of effort 
to examine him seriatim every winter end spring for 
three or four years, and then do it all over again m one 
wild weak preoeding his entrance to college 
It wdl of course be urged that the percentage of 
students who come up with good school records and fail 
to handle the entrance examinations is sufficiently large 
to show that this repetition is necessary We believe, 
on the contrary, that the preparatory schools are tag 
in their e xami nations and in their awarding of certifi- 
cates, because the certificate of the so hoed that John 
Smith has passed his plane geometry really means noth- 
ing save that he has attended the oourse in plane geome- 
try It has this restricted meaning because the colleges 
refuse to allow It any other The school can, therefore, 
afford to thrust upon the college the responsibility qf 
telling the student that hie sohool work has been badly 
done If, however, the school certificate were accepted 
■t its face value, it would be well understood that an 
undue number of oases where students from a 
school turn out to have inadequate preparation would 
result in refusal longer to recognise certificates from that 
school Then tbe school would have to shoulder its own 
responsibilities, and the result would be better for ths 
school, better for the student, better for the college 
The innovation which Columbia has adopted wifi 
further result in more intelligent selection of the student 
body Under the old system, anybody who oan ha 
crammed with enough facts to got by the qaasajOsW gets 
into college, hs may not stay long, but he gets in The 
foot it that while a certain specific preparation is mm> 
sary before a student oan attend college profitably— 


bridge— it la by no mesne the swat Important factor. 

What Htould constitute tbe determining fsotre la 
admitting students to oollege is pterissly those qusfities 
of vnunl imelligenes sod maturity of mind where 
prwtwe «r absence Ja revealed hy the payehologM tart. 
This teat is, therefore, mow significant than the old one. 
Columbia has dons wsfl in bringing sbodt this Innovstton. 
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mini et m Wash guns from the British mw 
"Furious," because thsir discharge stressed tbs ship* 
iteuctum too honfly, suggest* that our 16-inch fifty 
saitbsr gtta to about tiw limit of weight end power tor 
•Viol osdnnnee, Oar gun weigh* 128 tone end ite ehell 
8,100 pounds, toe ehell of the IS-ineh gun must have 
weighed name 8,000 pound* end the gun nearly 200 tone 
Tbe Submarine t* Blind end Slow.— In eplte of the 
feet tool the British here some steam-driven, 2,700-ton 
submarines, oepeble of e eurfeoe speed of from 23 to 
88 knot*, the eubmerine, ea * weapon of wer to too flow 
end too blind when it t* submerged to be considered e 
carious weapon of navel warfare When it can eee 
electrically, to a distance of 10 to 15 mile* while it to 
eubmarged *o deeply a* to be invisible to the airseout 
and whan it can eteam 20 knots submerged, it win 
dominate the n*Tal situation 


Tank U**d (or Hauling Bargee* — The French have 
reeently made an interesting demonstration of the 
availability of the tank for water transportation On 
n reoeot ocoaafon, one of these former engines of destruc- 
tion wee put to work on the Marne Canal near Epemay 
by the Mintotry of Public Works The tank hauled a 
large oonvoy of barges at a speed of nearly two miles an 
hour, which is double the speed that could have been 
made With the same load hauled by horaos or mules 
How the Australians Bagged an 11-inch Gun — 
Describing how a German 11-inch railroad gun was 
captured by Queensland infantry, Flight has the follow- 
ing to say “Tbe Queensland infantry saw a train ap- 
parently trying to get off one line and onto another to 
ceoape In the oenter of the train was a great sheeted 
object A British plane dropped a bomb near the engine 
which apparently damaged it, for a large cloud of steam 
went Up and the crew, who were afterwards captured, 
were terribly scalded The plane then dropped a bomb 
on the tall of tha train, whloh blew up An Australian 
•agin ear got up eteam, unhooked the tail of the train, 
and shunted the gun through to our hues 

U 8, Shipping Board Teats Electric Welding of 
•hips. — After exhaustively investigating electrical weld- 
ing, toe Electrical Welding Committee of the United 
States Shipping Board, Emergency Fleet Corporation, to 
so well satisfied as to toe practicability of this process, 
tost H formally urged that a 0,300-deadweight-ton 
ship he built by electrioel welding Thu rooojnmendv 
Hon has not as yet been approved because of the general 
sentiment among the body of expert# that a smaller ship 
should bo first constructed Meanwhile, there to about 
to bo built for demonstration purposes at tho yard of the 
Federal Shipbuilding Corporation at Kearney N J , a 
48-foot electrically welded midship section of a 9,000 ton 
ship The methods of assembling and welding to be 
used on this section are due to A J Mason, Consulting 
p for the United States Shipping Board and 
number of the Electric Welding Committee 


The “Eagle" Boats —The Ford ‘Eagle" boat*, 
of which we are hearing so muoh ]ust now were designed 
for anti-eubmanne service— work for which *o have 
always considered them to be too small Line officers 
would have preferred a larger craft and we believe that 
if our naval constructors had had their way and been 
left entirely free in the matter, they also would have 
designed a larger boat with better sea keeping qualities 
JSoW far Mr Ford had to do with the design we do not 
kaow, bat we do know that speed of construction was a 
eoetodOing consideration Hence the framing and the 
general tinea of the ships Were drawn so as to redaee 
beading and general working to a minimum As a 
result the boats have straight wedge bows, with prao- 


foto a bead sea at ruaning before a following era, 
blatter « ' 


IS they would b# very difficult to steer 

Other .the eeastruotios tit bay more of tfeese boats 
should Wijfcpodoaad, or too design should bo modified 
to alto toast better se n-keeping quantise Testimony 
was towtgtiy |M» Mom tbs Bourn Naval Committee 
lhs* U2 nagr ordesed,toat 7 bare been ptnctioallytom- 
fhtodtimltoaitA am ready tor miwni sp n a The eon- 
toMtitor to to mwo have been towafr d . The eon* 
tinrt^e^hhtoaadeoftowwsniarAOOj toeykeve 


Science 

Negroes in the United Stetee —Tbe last annual 
report of the Director of the Census announces the com- 
pletion in readiness for publication at an early date of a 
compilation, in one volume of all the census statistics 
pertaining to the negro race that have been collected in 
tha country from 1790 to the present time This report 
includes, in addition to data from the decennial reports, 
annual mortality statistics relating to negroes for the 
yean 1900 to 1915 

Earthquakes in 1918 — The official report of the 
Georgetown University Seismological Station Wash- 
ington, D C , shows that during tho year 1018 there were 
recorded on the seismographs 08 earthquakes From 
die patches received the location of 37 quakes of impor 
tanoe was ascertained Of these three were disastrous 
the first occurring in Guatemala the second in China 
and the third in Porto Rico No disturbance of any 
consequence is tabulsted as having taken place in the 
United States 

Egg Substitutes — The U S Bureau of Chemistry 
has reoentiy turned its attention to the numerous so- 
called “egg substitutes now on the market concerning 
some of which extravagant claims are made on their 
labels, as to their food value and their ability to serve 
the purpose of eggs in baking and cooking Analyses 
show that many of these substitutes consist essentially 
of a mixture of starch and baku g powder colored yellow 
with s coal-tar dye A few contnn casein which is an 
ingredient of milk The food value of such preparations, 
says the Bureau to far inferior to that of oggs and experi- 
ments show that the substitutes do not have the effect 
of eggs in cooking Action has already been taken under 
the Food and Drags Aot to prosecute the manufacturer* 
of some of these preparations 

Tbe Mountaineers of Tennessee —Some interesting 
studies have been made by Dr Alca Hrdlicka, of the 
Smithsonian Institution on the Tennessee mountaineer*, 
especially ea exemplified by 150 men called for examina- 
tion in the first army draft II» work commencing 
at Bristol, Tsnn*, extended to Mountain City and 
farther on into the hflto His studies do not confirm 
the idea that these mountaineers represent a separate 
type of Americans Among them tre found some 
examples of fine physique while others are of relatively 
feeble mental powers or nervous stability perhaps 
due to the hereditary effects of alcoholism or other 
inherited defects There are all grades of moun- 
taineers " and IK) line of demarkation separatee them 
ftom the people fo the lower lands who are mostly of 
similar derivation Many mountaineer families are 
remarkable for their sue One man of 83 was the 
father of 21 children, ranging down to three or four 
year# old The draft, eays Dr Hrdlicka should prove 
a God-send to many of the young men many of whom 
are illiterate, and whose worst enemies are isolation, 

* moonshine” whiskey 1 , and in many cases poor heredity 

Vital Statistics in the United State# —From year 
to year the Baswnnc American has recorded the steady, 
though far too slow approach which this country has 
been making to a place in the ranks of those nations which 
posses* such a system of collecting vital statistics as may 
reasonably be demanded of a civilised people Ao- 
oording to the recent annual report of the Census Bureau 
for th# past fiscal year, the registration area for death 
statistics has now grown until it embraces 28 states the 
territory of Hawaii, the District of ColumbUj and 42 
titles in non-registration states Thus it contain ap- 
proximately 73 per oeat of the total population oi the 
country The most recent additions were th# stal of 
Tennessee and the territory of Hawaii admitted for J #17, 
end the State of Oregon admitted for 1918 The 
inclusion of Hawaii extended for tho first time beyond 
the limit* of continental United States the area for which 
the Census Bureau annually collects and publishes mor- 
tality statistics No state territory or city is admitted 
until s test hss been made to prove that tbe deaths 
ooc wring therein am properly recorded under state law 
or municipal ordinance, and that the registration is at 
least 90 per oeat complete The Federal collection of 
birth statistic* began in 1915 with a registration area 
omnpnsing ten states sad the District of Columbia and 
about 81 per cent of the total population Ten states 
hsrv* since been addad. and the area contains about 53 
per cent of the country's total population 


Electricity 

Fixation Of Nitrogen In Japan — According to tin 
london Electrician the Japanese Government has 
decided to establish a laboratory for the study of ques- 
tions relating to the fixation of atmosphoric nitrogen 
Hitherto 20 000 000 yens worth of ammonia for fertilisers 
has been imported and it is hoped to make Japan inde- 
pendent of foreign supplies 

Again The Renewable Fuse Plug — The latest 
renewable fuse plug to be placed on the market appears 
to be about as simple as could be desired It consists 
of only three parts A one-piece porcelain body with 
outside thread to fit the cutout a fuse strip of the desired 
capacity and a mica disk cover The fuse strip ean be 
inserted in a few momenta It is pushed through a slot 
alongside the middle of the bottom pulled up inside and 
bent through a slot near the top and over to the outside, 
being fastened m a little pocket at tbe bottom of tbe 
thread the other end is bent over the bottom button, 
thus forming the end contact then pushed through 
another slot on the opposite side of the button and 
bent over inside to prevent the end falling out when the 
fuse blows After the mica is replaced, the plug oan be 
put beck ready for use | 

Solution of Flood Lighting Problems— The so- 
called flood lighting which has found many special 
applications in the United States will no doubt become 
more familiar throughout tbe world in the no distant 
future From a recent article in the General Electric 
Renew it is evident that euch methods are already 
becoming standardised and with the data availabje 
tor any particular projector it is easy to determine the 
resultant illumination on an object at a given distanoe, 
or the number of projectors necessary to cover a given 
area We notice that tbe illumination considered neoes- 
sarily vanes according to the surface of the building or 
other object illuminated and its surroundings This, 
no doubt is quite natural as one would expect a higher 
illumination to be neoeasary in order to make an object 
stand out in a brightly lit thoroughfare than would be 
needed if it stands alone amidst dark surroundings 

Pneumatic 1 Fishing Device for Conduit Work 

—In conduit work where the wires are to be enclosed in 
metal pipe the Joining of the conduit by no means 
terminates the task of the electrician There still re- 
mains tbe task of passing or fishing the wires through 
the conduit which is by no means a simple one where 
there are many elbows New methods have done 
much to simplify this task One of the most recent is a 
pneumatic fishing device consisting of a hand pump, 
pressure tank flexible air hose reel for oord, and a 
traveler The traveler consists of a small shaft carrying 
three light disks which form a more or leas perfect piston 
with the conduit walls as the cylinder When air 
pressure is applied the traveler is pneumatioally impelled 
(dong the eonduit whether it is straight or curved, and 
around all manner of bends and elbows A cord is pulled 
after the traveler When tbe traveler has reached the 
other end of the conduit the string oan be employed for 
pulling tho wires through 

Maintenance of Accumulators In War Time.— 

In Elektroteehnik u nd Matchinenbau an aoeount is 
recently given of some special difficulties loading to tbe 
breakdown of some cells in a buffer battery installed in 
the generating station of an Austrian street-railway 
system The trouble was due to faulty maintenance, 
which is attributed to war conditions Several cells 
were known to bo in a bad way but could not receive 
immediate attention and ultimately one of them blew 
up shooting out long flames which could only be put 
out after the battery had been disconnected The break- 
down which was repeated shortly afterward on another 
cell was due to the destruction of the plates which foil 
away from the upper lead frame The level of the acid 
bad sunk below this line of fraction the whole supply of 
600 volte being thus interrupted an arc ensued and 
volatilised the lead 1 he author quotes this example ae 
a warning to take rare to keep the upper edge of battery 
plates well immersed in the elertrelyte If the story 
bad not appeared in a technical contemporary we 
should have said that such circumstances could not have 
arisen in a civilised oo untry But that raises other re- 
flections adds The Electrician , in abstracting the fore- 
going aoeount 
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The battle cruiser • New Zealand driving Into a head aea 


T IIA T the British Navy had two big main tasks to 
perf >r n in the war and performed them b th with 
great honor and credit to itself and profit to all the world 
is generally admitted It was t reat Britain a task aa 
possessing the greatest fleet in hist >ry first to sweep the 
German flag from the seas and second to so blockade 
the German I mpirc that its supplies from w thout had 
to come by tortuous ways and seorct methods rather 
than by ships 

Lattr oi as the war developed grew two other prob 
lews in the solving of wl ich the allied nav es bore a 
somewhat larger share though by n means over as largo 
as that pliyel by the British Navy Ties* were the 
submar uc menace and the safe convoy of both troops 
animals and munitions and especially of troops and 
munitions across 3 000 miles f ocean from America 
How well the job was done every one knows Just 
bow it was done f< w know and less will tell It is 
rightly held at the British Admiralty that while perhaps 
little harm oould be done by revealing all the story of the 
gigantic tasks performed by the British ships it may 
well bo the part of wisdom to wait for a full revelation 
until the uonoluded peaoe is finally a fact and not a hope 
Thore are however certain thing* whioh there is no 
longor any objection to spreading broadcast and theme 
or some of them were laid before me to use for the benefit 
of the Scientific American and ita readers the ma ority 
of whom will unquestionably be interested in knowing 
Just how big the Grand I leet is and what was its growth 
during the war 

On August 3d 1914 the personnel of the British Navy 
was 146 000 men Four years later the total man power 
force was 406 000 Those men began the war with a 
displacement tonnage aggregating 2 500 000 tons and 
after four years sailed m bottoms which aggregated the 
enormous amount of 6 500 000 displacement tons a figure 
whioh it is almost impossible to grasp It includes of 
oourae all the auxiliary ships and small craft acquired 
as well as built during the war and those such as for 
instance thi Cunardcrs which were converted according 
to plans made wht n they were b nit to act as auxiliary 
cruisers ct 


But the building record hoe been without a parallel 
and perhaps nothing (unless it be the figures of accom- 
plishment other than battle results) con give a clearer 
i lea of how smgle-mmdedly Great Britain lived up to ber 
n st often heard maxim Win the war! 



Battle-crniaera poncing to their mooring! after 
a wintry patrol 


Sinoe the beginning of the war Great Britain has com- 
pleted eleven battleships, throe battle-orwsera three 
cruisers 40 light cruisers, 300 destroyers 180 submarines 
89 monitors 60 patrol boats 600 motor boats and 300 


mine vessels both sweepers and layers At the start 
of the war she possessed some four hundred vessels sod 
when the armistice was signed over five thousand flew 
the British flag including some seventeen hundred 
trawlers converted from a hundred peaceful sea pursuits 
to submonne hunters patrol boats net puard vessels etc 

It it one thing however to increase ships and personnel 
and quite another to have them function perfeotly in a 
short time It is here according to the vision of officers 
high in the British Admiralty that tradition played a 
very vital role As one of them phrased it 'Do you 
suppose that if Germany had had a naval tradition she 
would have surrendered her fleet? Do you think that 
a single battle even one as disastrous os Jutland would 
pen the British Navy up in a harbor be the fleet waiting 
outside for it never so large? They hod no traditions, 
nothing up to whioh they had to live We had! 

Whatever the reason however the sudden expansion 
of ships and men by nearly three times woe not accom- 
panied by any diminution of discipline or effectiveness 
as far os the result* are concerned Reference is not 
made here to the Jutland battle nor the anti-cubmarin* 
campaign nor the sweeping of German raiders from the 
sea out to the vitally important labor* of transportation, 
accomplished in the face of the submarine menace with 
a percentage of loss roost surprisingly small 

All in oil more than twenty-one million allied troops 
have been transported by sea Of these 4 361 have been 
lost at sea or 02 per cent of the total carried To sup- 
port these men and give them the wherewithal with 
which to fight 80 000 000 tone of stores for the 
British Naval and Military force# and 24 000 000 tone 
of stores for the allies a total of 110 000 000 ton* not 
including 2 000 000 animals sows hones sheep goats, 
dogs and mules, have been earned overseas and guarded 
by eonvoy 

The convoy# began in March 1917 when the necessity 
to keep oS the submarine raider was alarming ly ap- 
parent Smoe that date there have been 75 929 sailing* 
convoyed with a loss of 417 ships or 054 per cent of the 
sailings To make this a little more real than dry figures 
succeeded m doing it may be mentioned thaKLa 1017 



The Grand Plant an patrol is the North San At Urns th* Bsw was sixty ndlas In iMgth 
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Une wtwkt crop But the Argentine m (nr 
away and there vu no prey, not even 
‘'Luntaaiks” with women end children or 
hospital ships with wounded men which 
the German r eider liked better than a 
wheat ship England vu to be strafed 
by alow starvation and the means were 
submarine hunters of food ships Yet the 
British Navy did its work so well that of the 
307 oonvoyed vessels which aggregated 
I 408 000 displacement tons carrying this 
wheat one vessel waa lostl 
Of course, not all convoy work was as 
successful Statistics are as yet somewhat 
unrelated and fragmentary because Great 
Britain has by no means gotten well 
started m the vast work of compilation 
necessary to publish oomplete statistics of 
the war and her part in it But there are 
some facta available For instanoe the 
British merchant steamships of more than 
500 tons displacement to and from porta 
in the United Kingdom only, were most 
generally oonvoyed During the year 
from September, 1917 to the same month 
1018 an average of almoet 92 per cent of 
such ships were oonvoyed Of those which 



Land type British torpedeplane la the art of launching Its t 000-ponnd torpedo 
were not crossing diagonally and connecting tho tubular spars mach ne 


I foot The wings are covered with light 
I c irrugatod aluminum shoots 

I >001 the fact that no traoe was found of 
mtcrplau strut httingH it would appear 
that those m< mbers have lioen dispensed 
with in the Junker Ihe Junker is made 
in monoplane and biplano d< signs The oue 
shown is probably tho monoplauo typo 

Hie Torpedo plane of Reality 

ipVJ It since H ar Alniral Bra lit y A 
-a - ■* I iske U s N j atcutc 1 tho torpodo- 
1 1 nu ba k in July 11)12 this form of naval 
wi a] on has receive 1 a mo att< ntion on the 
j trl of uaval u er B it it has remained 
f r the British on 1 tin Gormans to give the 
lloi ui a t ml try it and (his the v did 
iurmg tl o lost years of tho groat war 
1 he tor; d >j lane is n 1 1 ing more than 
on airplane or seaj lane arranged to carry 
one or mon torped ws whirh it can launch 
at surface targets from a distance of k veral 
hundred yards to ensure ac curacy of aim 
The British have constructed torpedo 
pianos in u hirh a single torpedo is carried 
between the floats or wheels depending on 
whether the craft is a seaplane or land 
Tho Germans havo constructed similar 


such ships were oonvoyed Of those which were not crossing diagonally ana connecting tho tubular spars mach ne Tho Germans havo constructed similar 

convoyed an average of 4 44 per cent were lost Of the which latter arc far great! r i n in bor than is ordinarily machines In some instances tho torpedoplanea have 

convoyed vessels 79 per cent were lost before or sfter found in an airplane wing In tl Junker there may be had single engines while in others they have been of the 

oonvoy while of those in the convoy an average of 88 said to he six spars if < i nts the to] i l I It n n re j werful twin-ongmo model 


per oent were lost In other figures 920 
ships oonvoyed, lost 5X ships approxi 
tnataly, while 80 ships unoonvoyed lost 
three and half ships approximately In 
still other words, the danger to an unoon 
voyed ship in the sone of submarine men- 
ace was over eight tunes what it was to a 
oonvoyed ship with the British 

Navy on the job 

There is a great deal of talk about the 
freedom of the seas and no one knows 
just what it moans We know the sea 
has been anything but free during the 
period when Germany ran amuck and used 
her submarines without regard to law 
agreement or humanity But what free- 
dom of the Mas tfasre was and it was 
enough to put an Amerloan army in France 
which turned the scales and to maintain 
food communications so that three nations 
could fight without starring what 
freedom of the seas there was oame very 
largely becaure Great Britain had at the 
beginning the ships and the men and the 
ability and the will to build and trans- 
form others to equip and train the 
needed personnel and to use her mighty 
weapon with the bull dog tenacity, - rtm<t1 
the quiet courage and the simple direct Junker ar 
effectiveness always characteristic of the 
performance of her navy and her merchant marine 

An Airplane with Wins* of Metal 

VAORE than once it has been suggested that the 
airplane should follow a more substantial con 
•truotlcn Why keep to delioate wood, 
guy wires and fabric? And always the 
answer has been that, Weight for weight, 
the materials in general use cannot he 
Improved upon 

Butthe Germans have again gone into 
new »>da and set aside all engineering 
preJiMoes This time it is in toe form of 
the Junker armored machine which is the 
first real all-metal airplane 

The junker armored machine seems to 
have been designed for attacking trenches 
Its fuse lag* is of the typical German design 
and carries armor plate wlong its flat sides 
Ths slightly curved top is of aluminum 
The bottom of the body is formed of three 
flat surfacee, thp middle on* of which » 
horisontal, the other two sloping so as to 
connect the edges of the homontal bottom 
with those of the vertical tides The 
engine, n 230 horse-power Beds, is also 
protected by amor pwrittg which is 
dotadtable so M to a&ttr access to the 



J nakar armored airplane, whose wings are covered with thin corrugated aluminum 


British naval officers sank two ahipa 
during 191b by means of torpedoplanes 
Ihe Germans retaliated by sinking the 
British steamship Gona by moans of 
one of their torpedoplanes However the 
war ended before cither side could try out 
tho torjednplane on an extensive scale 
hence the efficiency of this naval weapon is 
still a matter for conjecture It is under 
stood that a single torjiedo weighing about 
2 000 pounds is generally carried More 
torpedoes mean a larger machino whioh in 
turn means a bettor mark for the enemy 
gunners Hence tho single-torpedo type 
seems the best for the purpose 

Wireless Telephony Between Airship* 
and Ground Station* 

T WO Blender wires not exceeding 75 
feet in length a cabinet no larger than 
tho familiar household breadbox, but 
mounting various knobs instruments and 
bulbs on its front panel a square flat 
box mounting divers instruments knobs 
and indicators on its top panel a diminu 
tive motor generator set which oould 
readily be earned about by a boy a 
c Election of tiny dry tells embedded in 
n corrugated aluminum wax bo as to form compact units of many 
volts each — that in bntf is the apparatus 
spar In which mAkes possible the carrying on of conversation 


tubes lying vertically above on< another as one spar In which makes possible the carrying on of oonvei 
section the plane* of the Junker are enormously detp between airships and ground stations Such i 
the maximum thickness of the top piano being about 10 stallation was r rently placed on tho roof of tho Eqi 


while the chord of the bottoi 


armor plats shaped to form the gunners 
book rest. 

Th# whtfi. however, ar* of greatest 
wares* Ths intarnal oonutruirtion of the iw ruar^T-riiif-iT — 1 

wtapi fc k the form of duralumin tubas Wireless tol aghast appamtas which connect airships with ground station* 


op plane being about 10 stallation was r rently placed on tho roof of tho Equitable 
g is a little over 8 feet Building in Now Y ork city during a W 8 8 celebration 
lane is apj r ximattlv 5 and the public was treated to a demonstration of wire- 

less telephony between a large Navy 

dirigible and tho station just mentioned 
The Navy system of wireless telephony 
for airships is practically tho same as that 
of the Army indeed the same raanu 
facturcrs s ipply their instruments to both 
services I'wo types of transmitters were 
employed in the New York demonstration 
both of practically the same sue design 
and general construction Ihe wireless 
waves in each case arc generated by 
so called vacuum bulbs of the photron 
typ< three such bulbs being used with 
each set In one set two pliotrona are 
employed for generating the waves while 
the third is used in thi modulating circuit 
whuh impresses the voice on the waves 
In the other set one photron is employ, d 
for generating the waves while two 
photrons ire employed as modulators 
lhi photr ns are made in thi form of 
elcotnc Ian ps with spiral filaments a 
cvlm lrical plito and a tiny grid The 
filament operates on a 12 volt storage 
botkry A 22-volt dry battery is re- 
quired in getting tin bulb to oscillate or 
produ waves This task is then taken 
over by a diminutive motor generator 
which converts low voltage current into 
1 500-volt current fi r the gnd of the 
^Continued m page 104) 
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Battery Versus Magneto on the Airplane 

A Sequel to “The True Story of the Liberty Motor” 


’’HP further Germany * for* went in the war against 
In r the more evidence they unenrthi d as to the 
thor Highness of her ] it parntinn I hi tale of industries 
thrown into coufusi n tj the withdrawal of noma 
German-made or Germau-i ontrolled essential is a familiar 
one In the manufactun of the internal combustion 
engine the strategic point held by the Hun Jay in tho 
ignition system a condition hail been created under which 
magnetos — especially magnetos suitable foi aviation — 
were ho largely uiadt in C ermany that the opening of 
hostilities left thi Alins in a serious predicament 

Toward meeting this situation Anitnca made a 
material contnbutim ihw wna made possible partly 
by our vigorous motor truik divciopment which had 
kept our magneto industry in good shape but above 
all bv a ntw typ of Amerunn magneto just coming into 
its own al this critical pi riod The rotary pole magneto, 
desinbcd in our issue of January 11th, hud not reached 
its present ostaU in 1014 but it existed and gave 
service One of the steps that the Allies took to meet 
their emergt ncy was the placing in this country of orders 
for this magneto First and last, hundreds of thousands 
were shipped and their part in Allied control of the air 
has been anything but small 

Another measure whith the Allied engineers must hsve 
considered was the alternative of battery ignition But 
the opinion prevailed untd the appearance of the 
Liberty Motor that a battery was out of place on a 
plane The I iberty however, is a success and this it 
could not be if its ignition wore on absolute ' bust ” 
Its performance accordingly means something to the 
ignition engineer, but what? It might mean that the 
battery is to supplant the magneto it might mean that 
the two are to be on an equal footing it might mean 
that the battery is a sufhuont emergency substitute for 
a magneto it might mean that a man who is determined 
to run a p ane on battery ignition can get away with it 
The only way to decide just what it does mean is by ft 
general hearing of the case of battery vs magneto 

lhe battery system consists of two fundamental parts 
—battery and generator thi rest of the outfit is the 
mechanism of timing distribution and control hiuoe 
the magneto itself is a generator without a battery, 
the obvious question is ‘ Why the battery? We may 
let its advocates speak first and tell us the reason, as 
they see it 

Con earning Safety Factors 

A plane differs from a tmok or a car, the pilot can't 
get out and tinker with his machine can t draw to one 
side and await expert aid — he must complete his day s 
work without irregularity of operation, or not at all 
And if irregularity comes ll puts him in peril where on 
the ground it rnorely constituti s an inconvenient e So 
we must give tho aviator every factor of safety in 
terms of ignition, this involves two inoanB of creating 
the vital spark lhen if one staff fails he cun lean on 
the other 

lhe battery advocate says he has met this requirement 
Be says that if the battery fails the gem rator goes on 
firing, and if the generator fails the battery goes on firing 
So he claims he has provided two separate sources of 
current The magneto man can do as much only by 
mounting two magnetos and this gives the battery a 
big advantage m wt ight 

The magneto mini disputes all this He is not satis- 
fied that the gnneratoi will go on indefinitely with the 
battiry out of conuiiiHsion In the absence of the 
regulator run from the battery and from the battery 
aloui be wants to know what is to prevent the generator 
from going up and up and up until it bums out 
But he will not press this point for he has a more serious 
one whioh the battery man ndmits With the battery 
out the generator at lust will hra only so long as the 
engine runs continu msly after it once stops the 
generator oau nevi r start it We shall return to this 

On the othor hand ert n the batU ry man tan t claim 
that the battery will go on indefinitely after the generator 
fails His best argument here is that the buttery will 
fire for three hours It will Inti foi three hours because 
its capacity is nine amptro-hou t> and the ignition 
current is throe amperes but tlu u agneto man says 
that it will obviously go down below sparking voltage 
before the three hours are up But the txistence of a 
period for the battery, rathtr than its exact length is 
the ontcal point The magneto man wants to know 
wbothor the pilot is supposed to go on with his work for 
that period, relying upon the single souroe of spark 
which is definitely going to quit without warning or 
whether he is supposed to drop all business and rush for 


home the minute his generator goes out Either al- 
ternative seems an embarrassing one 

The Parable el the Seek 

A certain laborer banked half bis week i earnings in an 
old sock, and al the end of the month paid the rent out 
of the sock He argued thftt he had thus two sources 
of funds if he lost the sock he still had hu job, while 
if he lost the job he had the sock One day he did lose 
hu job , whereupon he discovered that he could get out of 
the sock exactly what he had put into it from hu pay 
envelope, and not a cent more 

The magneto man says that the battery booster u in 
just this position He says that the battery charged 
from the generator, u not a source of current at all, 
like the sock, it u depository, from which we can get 
back only what ws have salted down m it If it b# 
suggested that the battery is a source to the extent of 
its initial charge, the magneto man will point out that 
to offset this initial snm in the socle, there is a hole in 
the latter through which 80 per cent of all the electrical 
funds deposited in it leak away He will close out this 
side of the case by asserting that if the battery man 
wants two independent sources of ourrent either of 
which will spark indefinitely after the other quits and 
neither of which is in any way affected by the quitting 
of the other— if he wants to oompete with the magneto, 
in other words — he must mount an entire duplicate 
outfit— battery, generator, and all Then he loses his 
boasted advantage in weight 

Tho magneto map now brings forward hu claim of 
positive advantage, which », a better spark The 
magneto spark increases in intensity with the speed of 
the motor, but otherwise is remarkably constant The 
battery spark is admitted to fall off in intensity at high 
speed, in addition, the magneto maker says it is variable 
on its own grounds, going down, now and again, to a 
point that implies a mused explosion This indictment 
the battery man of course indignantly denies The 
magneto man asserts that his battery oscillographs were 
made from a stock Liberty ignition set, under field 
conditions, and he says that if he oan get a variable spark 
out of the battery by fair means, the aviator can de so, too 

So much for positive arguments, what of negative 
ones? When the battery man u asked to criticise 
the magneto, he says it has too many mewing parts 
The magneto man agrees; but he challenges the baftery 
to make a better showing If the battery oould be 
installed without the generator, it would constitute an 
improvement finder this count, but on an airplane it 
can t so it fails to make good its own point BefeniHHo 
invention of the rotary pole, it might have been argued 
tliat the magneto was limited to eight cylinders, and 
that the battery therefore had an advantage in flexibility, 
this can no longer be admitted 

"Trouble, Trouble, Nothing bat Trouble!" 

When we ask the magneto man to stop boosting his 
outfit and to knock the battery system lie replies that 
the latter oonvicts itself In the army training school at 
the magneto factory, the bulk of the lectures and the 
bulk of the literature placed in the student s hands u 
devoted to explaining to him the construction and the 
operating principle# of the magneto In the battery 
school the matter u quite otherwise, a preponderance 
of the work of hu course here is given over to making 
him acquainted with the 57 varieties of trouble he may 
expect to meet, and the ways for avoiding and over- 
coming them In at least one uistanoe, he u told 

Hon t touoh it, send for an expert! 

The magneto man figures that this state of affairs is 
natural enough The battery system comprises a 
generator and a buttery and a couple of distributors 
and a regulator and an ammeter He says that ac- 
cordingly it may be expected to display all the weak- 
nesses found in any of these units, together with the 
special weaknesses inherent in a complicated electro- 
mechanical system composed of numerous dements of 
diverse structure and operation elaborately intercon- 
nected 

lhus the battery consists of a vessel containing liquid, 
which must remain intact while traveling on a plans 
subject to hostile fire in Wax or exposed to the elements 
in peace Before ft goes aboard it mast hare btsn got 
to just the nght specific gravity by a procedure which tlu 
magneto man refuses to beheve is possible outside the 
laboratory After it goes aboard it mutt be kept from 
sulfating. Fully charged, there is no prospect at ltd 
freeiing, but half discharged, it freetss between 6* and 
30* below sero, Fahrenheit 


The magneto man lays stress upon the number of wires 
and connections in the battery system He point® out 
that a battery expert has to be an expert la half * doeen 
lines He considers that the great number of place* in 
whioh to look for trouble makes it s matter of more time 
to put the battery system in order and keep it so Than 
he passes to his climax 

Tie Matter of Starting 

Tbs magneto-operated plane is sta ted by an inde- 
pendent, hand-operated magneto Whenever CMS* 
preauon exists in a single cylinder this little ooffee-miB 
affair will start the engine The battery-equipped plans 
starts in either of two ways, but always tbs battery 
must be In working order If it is not, we may nocept 
the chum that the generator will fire the engine as long 
as the engine runs continuously But the minute tbs 
engine stops, the generator without the batte y will never 
start it again, under any terms whatever Thu is 
what our battery friend wss getting at when he stated, 
conservatively enough, that "the engine will continue 
to run indefinitely until stopped, when difficulty will 
result in starting ” (The italics are ours ) 

When this machine comes down, the pilot is expected 
to throw off his ignition switch But being human, 
sooner or later he is going to forget this The battery 
will then go on discharging until it is as dead as JuHus 
Caesar, and that plane will stay nght there until it 
gets a fresh battery If this happens at home, it ie 
merely an inconvenience though perhaps far from a 
minor one But when the battery and the engine die 
at the same time over hostile territory, add one plane 
and one aviator to the list of missing in action An 
aviator flying on his generator alone, with his batteiy 
out of commission knows with complete certainty that 
anything that stops his engine stops his plane for good 
So much for the case of battery rs magneto in aerial 
work. We say nothing for or against the use of the 
battery elsewhere But items which on the ground 
constitute merely offsets to the advantages — mostly of 
economy— gained by using a batteiy, become, in the 
magneto mans mind, conclusive arguments against 
the um of the battery m the air For planes, be insists 
that the precedent laid down in favor of the magneto 
is a just one 

Pnor to the appearance of the Liberty, no ranking 
plane had evor mounted battery ignition, all records 
are held by magneto-equipped planes, right down to the 
altitude reoord made in the home of the battery, the 
other day, by a Hiapano-Suiia plane, with rotary-pole 
magneto Why, then, is the battery ignition found on 
the Liberty? 

’What About tbe Liberty? 

The designers of this engine have rpoken in these 
columns. The True Story of the Liberty Motor, ’ 
which appeared in our issui of June 1st last, was com- 
piled after close contact with the men responsible for 
the entire development We quoted these men to tbe 
effeot that, while the original commercial plans called 
for battery ignition they had shared the general opinion 
with regard to the desirability of the magneto, and had 
made every effort to use it, that it bad failed, and that 
when, in this dilemma, they turned to the battery, it 
had doiie |the job The first indictment brought to 
justify tins action is that, in the Liberty tests, "owing 
possibly to the vibration of the engine at high speed, tba 
magnets of the magneto showed fatigue, and gradually 
lost their magnetic property ” 

Magneto makers were not content with directing 
attention to the discrepancy between this and the 
that ‘ tests of the engine showed that there was no 
noticeable vibration with the cylinders set at this unusual 
angle They didn’t beheve that any amount of vibra- 
tion would knock the juice out of their magnets, and 
to prove it, they installed a stock rotary-pole magneto 
on a Hispano-Smsa eight, and ran it continuously for 
W hours The engineer of this test says that he didn't 
make the test on a Liberty because he had then no Stock 
msgneto that would fire tha Liberty, but that if the 
Vibration of tus test was not equal to that of the Liberty, 
something » wrong with the latter Hs records that at 
the end of tbe run the magnate were found to have fate 
euntiy three- tenths of one per cent of their strength. 
His point of view u that if the Liberty designers are 
rigt in their allegations it constitutes a slap, not at 
wrwrtcnt ^ ****** ** rattles to 

Whan the Liberty experimental work was being don*. 

(CtottMMi m a*m let) 
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The German Lowes at Jutland 

To the Editor of the Sctatmric American 
There are a number of interesting naval Hama more 
or lea clouded in mystery that I have been looking to 
your column* to clear up since the surrender of part of 
the Oerman fleet and the admission of German defeat 
at Jutland by the German naval officer, Captain Peretue 
Tba latter** confession been out Admiral Jellieoe s report 
of the battle concerning heavy German losses that could 
not be positively confirmed at the time owing to the mist, 
smoke and darkness But with the most powerful part 
of the German Navy m a British harbor and * British 
squadron guarding the balance at Kiel and Wilhelm* 
shaven, the identity of the "severe losses ' of the High 
Bee* Fleet still remain* unknown We were led to be- 
lieve that those losses in capital ships in addition to the 
admitted loes of the battle-cruiser, “Lutsow” and 
battleship * Pommern,' consisted of at least one other 
battle-cruiser, supposed to be the "Von dor Tann,” and 
two dreadnought# But the original "Von derJTann” 
add Mt a new "mats ’ surrendered the other day along 
with four other battle-cruisers There remains the 
probability that the battie-enneer "seen to sink ’ a a* 
the Greek "BaWrois” building in Germany m 1914 and 
taken over She is approximately of the same tonnage 
as the "Von der Tann" and probably similar in appear- 
ance and the Germans took advantage of the uncertainty 
surrounding her, in concealing her lose by stating that 
only five bettle-cnnsers took part in the fight and then in 
answer to claims of the British as to battle-cruiser losses, 
by proving the exutenoe of all but the "Lutsow ’, which 
loss they subsequently admitted, i e , ‘ Beidlits," 
“Moitke," "Derrflingcr” and "Von der Tann" The 
British believed that the "Hindenburg took part also, 
but this would bring the German battle-cruiser strength 
to seven, while the British only reported a total of six 
Therefore, if the ' ‘Hindenburg” was completed in time 
to take pert in the fight, which I doubt (and this ought 
to be easy to ascertain now), then the “Hslarais,’ or 
whatever German name she bore — did not, but if she 
did not she would undoubtedly have been surrendered on 
November 31st as the British demanded all the German 
battle-cruisers It seems that probably she was the 
vessel sunk in action, but the world awaits confirmation 
Now no accurate account of the Battle of Jutland can 
bs written until these matters are cleared up and when 
we come to German dreadnought losses, there is further 
confusion It is known that all the Oerman ships of this 
class that were completed at the time, 17, were in the 
fight, ( * , four "Koenigs five “Kaisers ’ four ' Olden 
burgs ’ and four ‘ Nassaue ” The British claim the 
destruction of two But all five ‘ Kaisers ’ and three of 
the four “ Koenigs ’ surrendered, and the other " Koenig " 
was interned at Kiel, not being m condition to put to aea 
(all of them the original ehipe and not " ersat* *) There- 
fore, the low must have been sustained by the other 
squadron of eight “ Nassau#' and "Oldonburgs The 
press dispatches coming from Germany at various tunes 
together with photograph* have disclosed the existence 
of most if not ail of these right vessels, the most recent 
dispatches giving accounts of the revolutionary move- 
ment among the sailors mentioning a number of them by 
name It has also been Stated that thou surrender was 
not demanded, because it was known that theu arina 
ment had been removed to the Western Front and much 
of theu armor plate fittings, etc , taken for use in new 
submarine construction owing to the steel shortage and 
Germany a soli faith in the U-boat If this much was 
known before the armistice, the knowledge of the mere 
number of these vessels must have been Certainly it is 
now It was also known that Germany stopped building 
capital ahip* m 1910, three of the tour "Sachsen* still 
being uncompleted The fourth, the “Bayern” was 
tumn dared No statement has ben made by the 

British sfatpe they had eeoew to the Goman Naval bases 
of (he absctxx of any Of these dreadnoughts or of any 
other pre-dreadnoughts save the “Pommern " 

As K fVgld be natural for the Admiralty to give defi- 
nite proof at Jdtlooe'* report concerning German losses 
and of tte mature of the British victory we must 
assume tglrt *11 thee* vessels are afloat mere then are 
the )•««’' ewamoaly bdUsted to hove beta 


that action b 


the broad sense, but to a layman at least unless definite 
statement* of proof of German losses in capital ships 
other than the old Pommern the ‘ Lutsow ’ and 
(giving Britain the benefit of the doubt) the Salami*” 
are forthcoming, credit must be given in all fairness to 
the much despised High Seas Fleet so ignobly given up 
for balancing the above loss (together with four light 
cruisers, nine destroyers and one U-boat) against the 
destruction of three British battle-cruisers three old 
armored cruisers and eight destroyer* Another interest- 
ing naval item in doubt is whcthir or not there is in the 
Grand Fleet a dreadnought named Audacious replac 
lag the ship lost in October 1014 Can you enlighten a 
constant reader f 


Nova Scotia 


Hakoui M Kennaep 


IF# have already Hated tn these columns that in the 
absence of an official report nr the subject the statement 
made by the Germans after the Jutland battle uould seem 
to be correct, so far as their lossts are concerned Captain 
Pereiue seems to imply that tl e losses were greater, and he 
ought to know The point is uell taken regarding the 
"Salamts " The “ Audacio is uat mined early tn the 
war and sank She is rip rt< i to have been rawed, but 
toe doubt tl — Edztob ) 


A Wanton Waste 


To the Editor of the Scivntihc American 
According to the daily pipers of December 14th a 
collection of 2,62b dangerous weapons taken from 
criminals and others dunug 1018 mid valued at 830 000 
was thrown mto the occun bv the New 3 ork police 
department The item caught my eve rat hi r forcibly 
and 1 thought it ought to tie brought to your attention 
in your oapacity as moulders of public opinion In these 
days of high pressure i (innervation it sue ms almost 
incredible that any state officials should be guilty of 
throwing away 130,000 worth of material, which accord- 
ing to the dipping, did not contain any explosives or 
other such dangerous substance It is obvious that the 
stock of the pistols, revolvers iti must have been of 
high quality metal Which could easily be reclaimed 
and put to more legitimate use 
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Concrete Roads for Heavy Traffic 

To the Editor of the Scientific Amlhkan 
"Some Motor Truek 1 tonomics appearing in the 
Scientific American for December 28th 1618 well 
describes the inadequacy of our prist nt highway system 
for motor truck traffic The failure of our roads under 
this new means of transport lias bt on very g< neral Yet 
there are exceptions to this g< neral unpreparedness of 
our highways which should not b< forgotti n — « xccptions 
which are due to the foresight and energy of progressive 
communities 

Notable among these an the extensile concrete road 
systems of Wayne County Mich Milwaukee ( ouuty 
Wis, Huron County, Ohm Marion County lod and 
Vermilion County, III In all of these i ountm < one rete 
roads have stood up under m >t >r tru< k hauling whether 
it be trains of government trucks supplies for rnanu 
fsoturers, loads of coal, farm jrolufi or miscellaneous 
commodities 

The statement, "When vir tl i big arinv trucks have 
run constantly, there have r ads g me to pieres is true 
in most coses, but not whin the route was over will 
constructed, hard surface i i ivi mints From Detroit, 
long government truck trains havi left for the coast over 
Wayne County roads and thi n ads have been fully 
adequate Local motor < nr trafiir ovei Wayne ( ounty s 
150 miles of concrete roads is < n >nn ms and by fu v 1st 
1918, there had been licensed 9 9S8 motor truck and 
commercial vehicles and 57 All piss ugir care 1 -affio 
on Woodward Avenue on June loth 1017 in roghtl less 
than 14 hours amounted to 11 000 motor dnvsn m 1 ties 
Similar, though perhaps lies dinsc (radio pasws over 
the other concrete systems so that while an quato 
through route* are yet to hi constructed a number of 
communities are already prepared for tho motor truck 
H Coun Campbxu- 

Chicago, IU 


Wager Print Classification 
To the Editor of tbs Sciemihc American 
To those persons, who fur any r< uhod, find it trouble- 
some to use the old or unproved Henry Byitem of 
Finger Print IdoutlffiMftiou I suggest the um of the 
Hrmroan Notation as adapted to all purposes and being 


In tbs Hoihnan Notation each aoeepted specific 
style Of finger print Is permanently assigned a numeral 
M follow* Whori* (I) ulnars (loops) (2), central 


pocket loops (3), radial# (loops) (4), lateral pockot 
loops (6), tented arches (0), twinned loops (7) arches 
(8), accidentals (9) The cipher (0) is used wherever 
a finger or fingers are missing or has tho finger print 
ndges permanently mutiliatod otherwise the dash ( ) 

is used until superseded 

It will be noticed that the even numerals are assigned 
to loops-arehes and the odd numerals to the wliorls- 
eomposites In making an index number or fraction 
there are five plate# which giv, a number in the tins of 
thousands tin loft-band or highest pla< e being assigned 
to the thumb, next (to the right) the first finger and no 
on to the unit# place which is assigned to the fourth or 
little finger The right hand is the denominator of 
the filing fraction the left haud is tho numerator 

Thus the Henry Classification 1 13 would read 

1 rU 

13 in the Hollman Notation The firet two 

88 222 

numerals of each number are the style of each thumb 
and index finger rospei lively then the second third and 
fourth fingers 13 is the number of ndges in the loop 
of the right fourth finger 

Ihe Hollman Notation is sclf-indexmg and interpret- 
ing and its scope seems to be uni united Determination 
of styles (types) is in accordant with the principles laid 
down in The Finger Print Instructor by Frederick 
Kuhno (Munn & Co , 1910) 

F H Robinson 

Brooklyn, N Y 

An Open Letter from the Secretary of Labor 

To the Business Men of the Umlcd States 

Every public discussion shows how nnoerely and 
eagerly the business men of the country are seeking a 
labor policy that will enable them to take advantage of 
the many commercial opportunities awaiting them 
Business men are coming to rorogmse generally that 
efficiency in production and consideration of the interests 
of workers arc inseparable 

It is natural that these men turn to the Government 
for leadership m dealing with a problem that is national 
in scope and interest The tendency of government is 
toward riosor relations with industry Tho research 
work to secure the data and determine tho standards as 
the boBu of business organisation can best be performed 
by a disinterested governmental agency, ablo to gather 
the experiences of all and to reach conclusions based upon 
widest information 

The Department of Agriculture, the Department of 
Commerce, the Department of Intenor, have constantly 
been developing more practical service to the interests 
they serve There is an analogous service the De>part 
ment of Labor can perform Just ns the Bureau of 
Toreign and Domestic f ommerev furnishes information 
on resoure-es transportation and trade of foreign coun 
tries the Bureau of Mines advwn mine operators on 
technical problems safety and sanitation standards the 
Department of Agriculture furnishes farmers the scientific 
information necessary to suicessful production and sale 
of farm products there ib a scicntiin field in which the 
Department of Labor < an serve as consulting expert to 
employers and employes in industrial production 1 hat 
field includes sanitary and safety standards, the adminis- 
tration of measures necessary to prevent physical dis 
abilities and the relations Ixtwein managers and ein 
ployes known as employment problems 

This service m distinct from Unit performed by Mho 
Mediation and ( oncihation branch which deals with 
working conditions and industrial illations as contro 
venial issues between ouiploytrs and employes Antin 
paling the increasing importance of islahlishing work- 
ing conditions on a scientific basis tho Di partment of 
Labor created the Worl ing Conditions Service 1 lie 
work of the Vrvioo is conducted through three to 
ordinated divisions Division of industrial ilygieni and 
Medicine Division of labor Administration anil 
Division of Safety bnguu < ring 

The Division of Industrial Hygu tit and Mcdicint will 
develop standards of saiutatnn and medical praitioe 
in ludustnes I lie pirsonml of this Division is detailed 
from the United States Rubin Health Soivioe 

iho Division of labor Administration will advise 
employers as to einployruint s\sti ms and labor manage- 
ment policies, and assist in putting mto operation stand 
srd policies 

lhe Division (f Safity I ngmeenng will develop 
standards and practices for accident prevention, and 
advisi employers a* to safety methods best adapted to 
their plants 

The Department of labor offers business practical 
service at a time when its neid is manifest 1 his 
assistance is available to owners and managers of mdus 
trial establishments in working out labor policies aud 

standard* 

W B Wilson Secretary of Labor 
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Airship Versus Airplane 

Salient Features of the Two Types of Aircraft With Regard to Their Applicability to Passenger Transport 

By Ladislas d’Orcy, M.S.A.E. 


IN a non-inflammable lifting gas— 
helium— ha* eliminated the moat aerioua 
defect of airships i e the truly diapro- 
portionato flro risk their method of suston- 
tation involved there cannot be the 
slightest doubt hut that the major if not 
all problems of aerial transport will in 
the near future bo solved by the airship, 
and not by the airplane 

Suoh a statement is likely to rouse the 
ire of airplane manufacturers, it u never- 
theless baaed on irrefutable foots, aa will 
be seen hereafter 

Taking into consideration only essential 
factors the respective merit* and defects 
of the airship and the airplane for com- 
mercial purposes may be reduced to the 
following terns 

Security 

In the airship sustentation is 
achieved by moans distinct from 
propulsion whereas in the airplane 
forward motif n generated by the 
propelling aj paratus is tho necessary 
condition of lift Therefore while 
on airship can stay aloft regardless 
of engine stoppage (accidental or 
voluntary) a failure of the airplane s 
power plant necessitates an immediate 
desoent in gliding flight 

This feature furnishes e no of the 
most serious objections te tho use of 
the airplane as a passonge r comer 
for a foroeel landing is not very 
pleasant to visualise when occurring 
on vast stretches of wooded or 
mountainous country or the Northern 
Atlantic m r ud winter for e sample 
In this oonnoction it is interesting to 
recall that in a paper read last year 
before the Royal Aeronautical Society 
the suggestion was made to establish 
along future lanes of aerial transport 
a chain of landing grounds not more 
Own ten mile* apart so airplane* in 
distress may always find level areas 
Within the range of their gliding angle 
That suoh a scheme, entailing as 


TN last week's issue of the Scientific American we announced Oust helium 
* could now he produced on a commercial scale cheaply enough and in itlffi- 
deni quantity to replace hydrogen in balloons and airships Because helium is 
a non combustible gas its use will result in material changes in the design of 
dirigibles The engines can actually be placed inside the shell of the balloon 
bringing the propellers on the axis of head resistance and this resilience can bo 
cut down materially by presetting a perfect stream-line design, unbroken by 
suspended cars and a tangle of stays A possible helium airship of the future is 
illustrated herewith We also show by illustration the lift of helium as com- 
pared with hydrogen and the present cost of helium as compand with its cod 
before the war A new future hat been opened lo the airship and Us advan- 
tages as compared with those of the airplane are here discussed —Editor 



Lift of heliam and hydroges compared, also east of hellsia sow sad before the war 


may well Ih> inquired an enormous es 
pondituro should have been seriously oug 
gerted bv an enthusiastic advocate of com 
ineroial aviation who is by the way one oi 
the largest British airplane manufacturers, 
is highly significant because it emphasise* 
the fundamental defect of all heavier 
than -air craft that is, the insufficient 
security afforded by dynamic sustontation 
It is truo that load-carrying airplanes 
have been developed during the war b 
which the risk of a forced landing is some 
what reduoed because the motive apparatus 
is split up into several power units But 
even so the risk is only lessened and not 
eliminated, for it is materially impossible 
that a twin-engined airplane for instance, 
carry whim flying on one engine more than 
one-half its indicated full load— unless, of 
course, the machine u so designed as to 
carry its full load on one engine, with 
another engine kept idle for emer- 
geuoic* The latter solution — quits 
regardless of mechanical difficulties— 
is conducive to suoh a waste of carry- 
ing capaoity that it cannot be seriously 
ontertained for a moment 
It has been variously suggested 
that oould the airplane be fitted with 
lifting screws whereby it would be 
able to hover like an airship, the 
principal objection, on grounds of 
insufficient security, to its use as a 
passenger earner would be eliminated 
This is however a fallacy because— 
without discussing tho fessibility of 
such a scheme — the lifting screws 
would just like the propellers, be 
subject to stoppage through engine 
trouble Now it may be argued that 
aeronautic engines will eventually at- 
tain a degree of reliability that will 
virtually eliminate the risk of a forced 
landing While this assumption seems 
justified there is nevertheless owe 
speoific case in which even en gine 
reliability cannot prevail 
the inherent defect of the ainiaaa: 
namely its inability to hover 
This osse is the oocumooe of fog, 
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which Wilt constitute perhaps the moat 
tenons problem affect in* the successful 
operation of oomaeretiJ flying services 
If a fog bapk ooven the aerodrome, an 
incoming airplane will have to fly round 
and round until the fog clean away— or 
the fuel supply give* out, under the same 
circumstance* an airship will stop ita 
engines and hover until a landing can 
safely be effected 

The superiority of the airship over the 
airplane in affording security to passengers 
under the most diffcult operating condi- 
tions is thus, manliest A Zeppolin-type 
airship, U which floatation is secured by 20, 
or more, separate gas-bags is fully com- 
parable as to safety to a steamer fitted 
with watertight compartments Just as 
a steamer may spring a leak and have 
several watertight compartments flooded 
without sinking, so can a Zeppelin main- 
tain its buoyancy even if several of ita 
gas-b^giy should he piereed Injury 0 f 
this sort may by the way be mended in 
flight. boc«u«> balloon fabnos can be 
patched like automobile tires, it follows ~ rj ,-, u 
that airships of the rigid type have little 
fear of accident on this score 

On the other hand it is true that atmos- 
pheric conditions (sudden variations of temperature, a 
heavy rainfall, snowstorms, etc ) may cause a oonsider- 



take cruises with heavy eargtts which entirely outstrip 
m importance anything lurgo airplanes have so far 


uaa,yy ramiaii, snowstorms, etc ) may cause a oonsider- m importance anything largo airplanes have so far 
able reduction W the lift of airships, this feature may achieved A Zeppelin of the 1917 model (00 gross 
appear as a drawback of iighter-than-air craft, but noed lift tons, 1,200 h p , 70 m p h ) ooul 1 aitually cross the 
not reuse real concern provided supply tanks, for ru- Atlantic, carrying 100 pa&wngirs ui h 50 pounds of 
charghtg the gas-bags in the air, and a sufficient amount baggage each and a crew of 10 at a mean speed of 50 
of ballaet are oamed on board m n h . which comes to sai that the ten f,„m Ireland 


Reliability 

Security m Operation is, as has been seen, mainly s 


m p h , which oomoe to saj that the trip from Ireland 
to Newfoundland would bo male in 40 houis Rocect 
reports from Germany indie itc that the Zepiichn Co 
are engaged in building a fl< At of transatlantic airships 


matter of suatentation reliability Is one of propulsion with which they expect to establish a passenger and 
New to safety, ability to reach within a reasonable time mail service as soon as peace is sigtnd These airships 


limit the place of destination is the most important 


to have a gross lift of 110 tons and a total horse- 


requirement that must be demanded of commercial air- power of 2,400, they will cairv TO tons of fuel provisions, 
‘’’’ri. J « J , , , 1U , . et0 I 46 toM of wg) and mails and 100 passengers that 

Thus defined, reliability in operation depends (1) is, the useful load will exceed K0 ions 

upon the trustworthiness of the propelling apparatus, These figures would seam fantastic were it not a well 
and (2) upon the maximum speed the airship Is capable known fact that in airships the loading efficiency that is 
of developing the ratio of useful to gross lift greatly increases with 

Now, engine reliability can be achieved more easily an increase in size when as in airplants it remains at 

on airships than on airplanes because on the former the best constant The reason for thus is that the lift of 

great buoyancy permits the use of comparatively heavy an airship increases as the volume or the tube of tho 

engines, these may furthermore be throttled down for dimensions, while that of the airplane mrroasi n only 

Jong stretches— when flying before the wind, for instance as the square, that is, like th« wing area on the other 

— whioh relieves thorn of considerable strain whereas hand the weight of tho structure minuses on both croft 

on airplanes tho engines have to be run most of the time in proportion to the superfic i il area 
fa ,i in J*! or *ke airship is Thus, the loading offieicnc) docs not os a rule oxccod 


that, owing to its independent suatentation, minor engine 35 per 


repairs can be effected in flight 


n airplanes— thin ngardhm 


thB Zeppelin type airship it has grown from 10 per 


The speed factor, if viewed superficially, very greatly rent, la 1900, to 35 per real in 1012 and to 58 per rent 
favors the airplane, however Speeds up to 160 m p h in 1917 That the leading efficiency of the new 115-ton 
h ^ re b y wiplanes, whereas airships have Zeppelin may reach 70 per cent m therefore entirely 

not exceeded 75 m p h , from which the conclusion within mechanical possibilities and the importance surh 
may be drawn that airplanes 
are muoh more independent 
of advene winds than air- 
ships While this is true 
to some extent, it should be 
noted that the airplanes 
endowed with the highest 
speed are single, or two- 
seater machines carrying a 
useful load of but a few 
hundred pounds, whereas 
great load -earners, such as 
the Handley-Page for in- 
stance, do not exceed as a 
rule 90 m p h The superi- 
ority of the oommeraully 
usable airplane over the air- 
ship is therefore not so very 
marked with regard to speed 
Furthermore, the Zeppelin, 
whioh is ths fastest type of 
airship U existence does not 
embody the hull shape most 
favorable to high speeds, 
because H was designed for 
quantity production, it mav 
be assumed, that by adopt- 
ing a finer streamline hull 
the speed could be bettered 
some ten miles per hour. 


The great load-cerrvinsr 

chiUte rosehip. 

■tefr l te Item sreft to uadar- 



wmght by the capteeten of a XOW.OOfl^aUee teak of 


a craft would possess in rapid, long 
distanoc transport is obvious 
Comfort 

In a discussion of the merits of aircraft 
< >r comnurciul purposes tho question of 
icnlorl afUrdcd to Iravollirs is by n 
mrans ncgJigibli cju to regardless of all 
R|nod in inn ints lli macium in qui b 
turn mav h II f rtl Indtid if tin air 
shiy i r the airj 1 m is to become an 
accepted it rails if travel (omparabln to 
stnainshi])s railways rtr then tho aerial 
traveler must be assiirt d of finding reason 
ablo ( omfort on lioard aircraft 


Uncovering Paris Monuments Now 
That Air Raids Are Over 

W ITH tho danger of air raids and 
bombardment now past Paris is 
again displaying her art works to her 
oppreciative visitors Already, many of 
the carefully protected public monuments 
have l>een uncovered asd restored to their 
te peacetime appearance lypioal of this 

activity is the accompanying view whuh 
shows a group of workmen engaged in 
removing tho sandbags cement walls and boards from 
the atatoly Vendome Column 

8 A. T. C. Salvage 

TATTTH demobilisation of the Army and Navy Units 
▼ V of the Students Army Training Corps at Stevens 
Institute of Technology at Hoboken completed there are 
left nearly 600 men who will go on with the regular 
mechanical engineering course, only about 70 having 
withdrawn I his is regarded as an exceptional record 
and leaves the total oollege attendance cloBe to the 
highest record of previous years which was 520 Even 
this may bo surpassed by the return of men who left the 
course to volunteer in the early days of the war A 
number of these men have already applied for reinstate- 


DiustrouH Explosion of a Tank of Molaasea 

TA/TIAT is there in molasses that would make it 
V V explode particularly lu winter time when the 
sticky syrup is proverbially slow i Two weeks ago a 
largo tank of molasses exploded in Doston killing a 
dosen persons and injuring 50 more and no completely 
satisfactory explanation of tho disaster is obtainable 
Tho tank was a huge cylindrical structure with a 
capacity of two million gallons Without an instants 
warning the top was hluwn into the air and the aides 
wore burst apart A city building nearby, where the 
employees were at lunch collapsed burying a number 
of victims and a fire house was crushed in by a aeotjon 
of the tank, killing and injuring a number of th« 
firemen Wreckage was scattered in all directions while 
a deluge of molasses spread 
over the ruins and uto 
the street, suffocating many 
of the injured and increasing 
tho difficulty of rescue 
The only plsusible ex 
planation of this unique 
disaster is bused on the 
assumption that there was 
an accumulation of aloohol 
m the tank In order to 
have the molasses fluid 
e no ugh to flo w readily t hrougb 
pipes steam-heating c< LU 
were placed m the tank and 
it ib quite possible that there 
was some fermentation 
generating a certain amount 
of aloohol It may be that 
tho steam was loft on too 
long warming the molasses 
sufficiently to vaporise the 
alcohol and this, mixing with 
tho air at the top of the tank, 
resulted in the accumulation 
of an explosive mixture which 
needed but a spark to touch 
it off Possibly an attendant 
lowered a lantern into the 
tank or dropped a lighted 
match into it to determine 
how much molasses it oon 
tauied and then — the ac- 
companying photograph 
— — tells the rest 
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A group of Boy Scout* that Made food on the aiogan, “Every Scout to food a aofciier” 

Harnessing Boy-Power 

The Story of the Boy Scouts — What They Are and What They Have Done 
By William B. Ashley 


nay), should by this process arrive there 16 prr c t 


normal sutlawag lots loose a requisite amount of energy hi* business life 


on study, eats, sleeps, and trying to behave he lias a whole 
lot of energy left over 

1 his exuberant energy u employed by the average boy 
in a number of ways Ho uses it to generate loud yells 
at suddeu intervals, to move his arms and kgs in games 
like baseball and football tag, and athletns generally, 
it makes catapults of his urms when snow is abundant 


love he baa a whole Hartford, Conn, wu to have its annual olean-up 
The Chamber of Commerce oalled upon the 350 Boy 
by the average boy Scouts of the city to assist At nine m the morning 

generate loud yells thoy got into action They distributed 54,000 circulars 

s and kgs in games to householders, inspected 16,225 front and backyards, 

athletiis generally, reported 2,873 bad conditions, completing the task 

snow is abundant in 3J^ hours In commending the thoroughness of 


and motors of his legs when skating w in voguo It helps thmr work, the Secretary of the Chamber of Commerce 
him roll cigarettes kick a tin cun along the sidewalk, wroto "Who beside* the Boy Scout* could have done 
6ght, ring doorbells, run to tires, alone cats and dogs the indispensable work theee loyal boys did?" 

And it sometimes is < mployed in shoveling the snow off Of course, that lets the eat out of the bag The Boy 
of sidewalks, cutting wood, pushing a lawn mower Scout Movement, as an efficient and ideal method of 
around, spading a garden, running < rrands, and even harnessing boy-power, is the subject of this article 
in holding down a job after school hours The catalog above included "running to fires ” From 

Lxpcrts state that the average boy is awake ap- tune immemorial the boy has been an infernal nuisance 


And it sometimes is « mployed in shoveling the 
of sidewalks, cutting wood, pushing a lawi 
around, spading a garden, running (rrands, a 
in holding down a job after s< hool hours 

Lxptrts state that the average boy is av 
proximately 5 500 hours in the year 
Taking the year through, 900 of these 
hours are spent inside the school room, 
l, r >00 inside his homo, and 100 inside 
church and feuuday Si hool 1 hree thou 
sand of hia waking hours presumably are 
spent outdoors working off his exuberant 
energy Then are exceptions, and the 
war has somewhat changed lim g< neral 
(onditions but this analysis of a boys 
time is oteurate enough tor the purpose in 

What is the product of the usp that the 
boj puls hiH exuliirant energy to, the 3,000 
hours in n year l As there an around 
8,000 000 boys in the United Stated whoso 
ages run from 12 to 18 this question is 
important 

In a largo degree it is musde Good 
health can be included a good constitu- 
tion for the years ahead 1 hesc are 
valuable assets But suppose this ex- 
uberant energy, this boy-power, can be 
harnessed so that it will produce other 
benefits to the boy himself and very specific 
benefits to the community and the state 
without robbing the boy of muscle or 
health, or of any of the worth-while fun 
be has while directing the use of his own 
exuberant energy? Suppose also that 
in this prooess the boy who formerly 
would have arrived at the threshold of 
business life 15 per oent prepared (let us 



Some more Scout work that t as ks toward lammed feed s 


to the firemen But in various localities Boy Scouts an 
being organised at fir# patrols They have a system of 
qulok mobilisation Special automobiles carry them 
with their equipment of fire rakes, axes, water bap, 
and so forth, to any point where they may be needed 
The law gives them the nght to commandeer plows, 
teams, and men between the ages of eighteen and fifty-five 
yean The scouts are authorised to tear down fen oat, 
enter lands, cut trees or do anything reasonable In the 
discharge of thetr fire duties Thu u an exampls of how 
boy-power formerly employed in making the boy a 
nuisance, harnessed, can make him an asset to himself 
and his oity 

How did this idea of organising boys for civic servios 
oome about? 

The germ of it w found in the daily good turn, which 
every Boy Scout w expected to do for someone without 
pay The good turn is a practical expression of the 
ability of a boy to do thing* for himself 
“and others” One great object of the 
Boy Scout Movement is to help boys 
develop ability to do things for themselves 
and others 

The good turn is either spontaneous, or 
the result of deliberate search for an 
opportunity It must be practical It 
nan be an individual act, or performed by 
a group of scouts Tor example, a number 
of scouts on a ear one night discovered as 
old lady who had lost her "bearinp” 
(as they put it), and made it their duty te 
assist her in finding her destination 
Again, scouts at one point take turns in 
wheeling an invalid woman to church 
They have given poor boys under scout 
ap an outing A troop of scouts picked 
450 pounds of blackberries, the juice of 
which was sent to an army hospital, had 
also gathered special moss for the hospital, 
They take charge of the feeding of birds 
in and about their town# They distribute 
bap to homes for the oottection of waste, 
and afterward gather up and sdl the tafe 
The Park Commissioner of New York 
city estimated that the help of sooute ia 
taking care of Central Park saved the 
Mty at least #6,500,000 during lllfi. 

Such good turns ah these and othsss in 
peat variety an duplicated 
throughout the United States, A number 
f of eases art reported in whloh eoovta Ust 
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drinking pteeoa, * 

«r where they are 
tbs niBM and I 

ibtio buildings, i 


and ft still 

, . I scout* are re- 

sponsible tor Adding to the attractiveness 
of their hone ettks, 

Per hap* thia proeess might better have 
bees called "storing up boy-power" A 
boy'a muscle grows by the use of it, and 
his ahtufy to do things increases by 
practise It’s the play spirit, the team- 
work spirit, the idea of doing something 
out Of the ordinary, that keeps the Boy 
Scout at B And all the time he is storing 
np within himself a big reservoir of power 
that will make him an invaluable si risen 
when he comes of sge 

Let s tee how this works out 

The Good Hoads movement occupies 
the entire attention of many capable men 
It is a big subject in our national develop- 
ment Yet Boy Scouts of Manorville, 

Pa., udder eonlpetent leadership put a 
considerable stretch of road in thoroughly Boy 8. 

good shape by approved methods Savan- 
nkh, Ga , scouts, 50 or 100 strong, get out 
into the surrounding country and select pieces of road 
which need repairing and go to it It u i regular 
scouting stunt to them, and to a considerable number of 
troop* in other section* of the country 

Combating destructive pests of every kind is one of 
the vital tasks of government experts But Boy Scout* 
of Ashland, III , undertook the removal of the deadly 
barberry plant from the grounds ol everybody in that 
town. Tm bleeding places of mosqiutoes 
in Memphis, Tenn , were located by Boy 
Scouts who alto assisted in their extermina- 
tion At Qien-JCove. N Y , the scouts 
nude it their Amp to kill off the thousands 
of caterpillars that infested the trees 
Typical olvit good turns thet are duplicated 
again and again An appropriate line of 
poBoe work was designed the scouts at 
Fargo, In stopping vicious pranks on 
HaUowe en bight It is the common 
thing for scouts to be called upon to hunt 
lost children And as stated, ftremanshlp 
is proving one of the best means of utilising 
exuberant energy Great tastes, these, of 
manhood responsibilities that lie just 
ahead I 

The war has doubtless taught all nations 
t^e need of conservation of natural re- 
sources What’S that got to do with a 
glorious outdoor hike on Lincoln’s Birth- 
day? Nothing. But come to think of it, 

Abraham Lincoln wae a rail splitter 
What of that? Well, doesn’t that suggest 
splitting wood? Why not a fuel hike 
when every scout gets out lus scout axe 
and gets into the woods and converts * 

fallen limber Into firewood for the needy? 

Abd it wasn’t only on Lincoln’s Birthday by any means 
that the scouts practiced that form of conservation 
AntydestrucHvtnes* is an underlying principle of soouting 
Men who lay hold of the responsibilities of government 
with that idea imbedded in their natures, will never be 
grafters 

Too much cannot be said in commendation of the 
method of education that makes a boy delight m doing 



arisee only from a sense of responsibility 
1 ho climax thus far in thi development 
of the Boy bcout Daily Good I urn into 
organised iivh service was the tremi ndous 
contribution of the Boy S outs to our 
Govirnmt nt s conduct of the war 1 best, 
si outs it must be remi mbered are boys out 
if our own hoims I hey arc not phenom 
rnal toys ihey c mi from all kinds of 
horns of all nati mail tics of every re- 
ligious eri id 1 hr v run from 12 to 18 and 
19 \iars of agi nvtiaging around 15 
1 hi v ari the hoi s of poor pi oplc and of 
rich people and of in botwei u people 
1 hoy are likable lads and lads who arc 
hard to like Tin v know how to behave or 
thty an little ruffians willing to learn 
Just plain Antonian loy But the scout- 
ing program grips thim the stern Oath 
and Law with its 12 points gives them 
moral bark bone The program of out- 
door aitivitiee givts them expertness 
in athletics anil camping and in wood lore 
Sun ossivt stunts in civic service tone up 
their sense of solidarity 1 he Nation 
is forced into a war with another nation, 
. and from si a to sen this great brotherhood 
of plain Ameruan boy Imps to its feet and flashes to 
the President a sturdy message Thr Boy Seoul* of 
America stand for 100 pi r nt patriotism and unqualified 
and energetic support of Ihi Got ernmenl »n every Way ’ 
Follows without comment thi stirring record that 
made that message good 

In three Liborty Loans mndi 1 848 018 sales amount- 
ing to $206,802 960 

Returns to date on Fourth Loan in 
dicato ovi r $100 000 000 of sales 

Sold Wai Savings Stamps to the value 
of $22 997 260 and still going strong 
Located 20 758 660 board feet (5,200 
earloads) of standing walnut 

( ollecti d ovir 100 carloads of fruit pita, 
enough to make over one-half million gas 
masks 

Responsible for over 12,000 War Gardens 
actually reported with thousands more 
not n ported in detail In addition to 
this many thousands of scouts worked on 
farms 

Distributed over 80 000000 pieces of 
Government literature 
Assisted Rid ( wag continuously in its 
work and served in every membership 
and finannal dnvi 

Assisted the United War Work Com- 
mittee s lampaigti for money 
( ollicted great quantities or books for 
shipment to soldiers in France 

Performed many services for the selective 
Service Boards and the Government In 
tclligenee Riireau 

This nation can no longer afford to let 
its boy power go to waste It is not 
of broken branches, will laboriously make a complete enough that it shall construct muscle and good con 

i of the 14,083 trees within his city s limits tabulat stitutions \\ i must have more by products such i 


ts acting aa aides to tbs Fire Department get fun and valuable 
training of every description 


well such serious things as those You can imagine the 
thrill of pride whieh young scouts of Abilene lexas 
felt when they helped the f harnber of Commerce to 
promote a municipal wnter system and to select a site 
for a mechanical and agru ullural college Something 
haa happened when a boy instead o throwing stioks 
and stones up into a horse- 1 best nut trie and shinning up 
any tree along the walk that t ik< h his fancy regardless 



log 61 different varieties and d ing it so accurately 
that whan results were rhukid the work was found 
correct And a boy who as i scout has helped to notify 
11,500 natural gas user* bet w mu 10 P M and 3 A M 
to turn off their jets beeau-e of in aen'ent has stored 
up for*the days of bis mant i> 1 t o me the power that 


these There ari 8 10 12 million Imys in this country 
all the time Only about fivi pir cent of this vast total 
ih under leadership (hat conserves their power, 
directing it haik upon thi msc Ives in Belf improvement 
and directing it outward upon the lumnmmty in civic 
IContinurd m paqr 10K) 
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The Heavens in February, 1919 

A Suggestions as to the Ages of the Stars 


W E had occasion last month to speak of the extra- 
ordinal y brilliancy of certain stars In Orion and 
the neighborhood hiich objects challenge the imugi- 
n itiun in many way i -Itioir great mac, extreme bright - 
iii'ss, and thu very higli temperature to winch they own 
thoir luminosity But they are most impressive of all 
* hen we consider them, not from the standpoint of the 
liioscnt moment, but fiom that of their past history and 
iirobable future duration 

Estimates of the brightness of the stars, of very fair 
lirooision, were recorded by Hipparchus, more than two 
thousand years ago These suffice to make it certain 
that the general aspect of the constc Hat ions, as regards 
the brightness and tin position of their stars, has not 
changed perceptibly in these 20 centuries, indeed, the 
tew doubtful cases, in which it looks at first sight as 
though a few stars might have changed in brightness, 
are more probably diu: to errors in the early estimates, 
nr in the copying of the manuscripts, than to actual 
changes in the sky 

Direct human observation makes it clear, 
therefore, that in the life of a star 1,000 
years is hut a short time. This is of 
course what we should expect, from our 
present knowledge of the great ago of 
the Earth, and of the life which has for so 
long boon evolviug on its surface. On 
general principles, wo might well expect 
to find that the iifo of our solar system 
far exceeded in length that of thiH little 
planet of ours, and that the life of the 
great system of stars was again far more 
extended in duration than that of our own 
small part of it. But what evidence, 
direct or indirect, do we at present posses* 
upon the matter? 

Th* Geologist's Contribution 
Let us begin with the age of the Earth — 
or, rather, of the fossihferous strata upon 
it, which, as all geologists ugruc, give us 
only the latter part of the history of the 
evolution of living things. This is not the 
place to enter into details regarding the 
arguments which have led geologists to 
make rough numerical estimates of the ages 
of the various formations; suffice it to say 
that all are agreed in placing the interval 
sinoe the beginniug of the Cambrian era — 
when a large variety of highly organised 
living things already oxisted— at a figure 
which can be measured by the tens of 
millions of years at the very hast. The 
only question still under debate is whether 
such an estimate is not too short. Certain 
(acts regarding the accumulation of helium 
in minerals containing uranium — which 
produoes helium by a very slow radio- 
active process — indicate that tho age of 
the older sedimentary rocks is a thousand 
million years or more. If we say roughly 
that the time during which life has existed on the earth 
is probably at least a hundred million years, and perhaps 
a thousand mdlion, wo shall bo not far from expressing 
tie state of scientific opinion. 

Now it is morally certain that, during all this enormous 
interval, the Run has never been, even for a few years, 
very much hotter or colder than it is now If its radia- 
tion of heat had been but half aB great as at present, the 
whole surface of the Earth would have been ice-bound. 
If the Bun had lieen three or four times as hot and bright 
as it is now, the oeeans, rivers and rain would all have 
been nearly if not quite at tho boiling point. Either of 
these catastrophes would have put an end to the orderly 
development of life, and neither is consistent with the 
seologieal evidence. Indeed, a range of solar radiation 
irom two-thirds to twice its present intensity seems to be 
-bout tho utmost that can be admitted, und this corre- 
sponds to a change of hardly more than one magnitude 
in brightness, while the differences in brightness among 
the visible stars of the sidereal system amount to fully 
fwenty magnitudes. It looks, therefore, as though not 
merely 2,000 years, but the whnlo of geological time, 
were but a short interval iu the history of the Sun. 

The Origin of the Star. 

Further argument in favor of this view is found in the 
well known pUnetesimal hypothesis of Chamberlin and 
Moulton — according to whloh the solar system originated 


By Professor Henry Norris Russell, Ph.D. 

by the eruption of hot latssci of material from the Sun 
under the influence of th* attraction ef some other star 
which passed so clow to it as barely to miss hitting it. 
Un this hypothesis, whieh is supported by many lines of 
reasoning, the orbits of the planets wore originally of 
considerable eccentricity, and have attained their 
present nearly eiroular form by the action of the resis- 
tance due to the swarm of small particles diffused about 
tho Run. Mr. Jeffreys, an English astronomer, has 
reoently calculated that, upon plausible assumptions, 
the time which might be required to round up the plane- 
tary orbits iu this fashion should be something liko three 
thousand million years. This fits in very well with the 
longest estimates of geological time; but it also indicates 
that the sun was a "going concern’’ 3,000,000,000 years 
ago, and must therefore, be older than this by a wide 
margin. 

If the ages of tho stars are of at all this order of mag- 
nitude, what hope have we that the slightest change in 
the rendition of any one of them can be detected in our 
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ephemeral lives? Little indeed, one might answer; but 
the problem is really not quite so bad as that. 

Recent researches — largely by Eddington and the 
present writer — make it probable that a star starts its 
life as a huge body of highly rarified and relatively cool 
gas. As it contracts it beoomes hotter and hotter, until 
at last it gets so dense at the center that it can no longer 
contract freely. Then its t« operator* has attained a 
maximum, and it begin to comoff, and finally, after the 
lapse of ages, goes out. The Sun appears to be in early 
middle age — well past the maximum of temperature, but 
with still a long life of moderate activity before it. But 
there are many stars — suoh as Arcturus and Antaree — 
which present the evidences o^ youth. They have not 
yet risen to their greatest temperature, but are already 
very bright, because they are of suoh large diameter. 
Suoh stars must live their livaoat a very much faster rate 
than tho staid old Sun, and tha rate at which they are 
shrinking should be rapid indeed. Even eo, it would be 
hopeless to attempt to detect Its effects, except in one 
special class of stars. 

What tha Flgares Say 

Theso are the Cepheid variables — stars of great bright- 
ness, and evidently at an early Evolutionary stage — which 
probably owe their variation to periodic vibrations of 
some aort affecting the main mass of the star. Now if 
this u true, the period of the vibrations should depend 


upon the density of the star. For an Increase in density 
of 2 per cent, the period should shorten by I per oenl, 
Some of these stars have been observed carefully for 
more than a century, and in one case at least — the 
typical star Delta Cephei— there is evidence that th* 
period of variation, which is rather more than five days, 
is actually growing shorter at the rato of one-twentieth of 
a second per year; that is, by one nine- millionth part of 
itself every year. This indicates that it would take the 
star about forty-five thousand years to increase in 
density by one per cent, and 3,000,000 years to doable 
its density. To pass from one to another of the stages 
of temperature which are represented by the Harvard 
spectral classes probably requires, in the case of giant 
•tars Uks those, something like a tenfold increase of den- 
sity, which would call for some ten million years. 

This estimate, which is due to Eddington, is of great 
interest aa the first piece of direct evidenoe, derived 
from the study of the stare themselves, and bearing on 
this great problem of their ages. It is admittedly very 
rough at present; but when more suoh 
stare have been studied, and if their 
periods are found likewise to be shortening, 
it may be possible to get a very fair idea 
of how fast a giant star lives through its 
early stages. 

To go from the condition of a red star 
like Antares or Betolgueae to that of a very 
white one like those in the head of Scorpio 
or the belt of Orion involvos passing over 
five successive) steps, on the Harvard seal* 
of the magnitudes Just referred to. This 
would probably take more than fifty 
million years, for the changes would go 
on more slowly as the maximum tempera- 
ture was approached. The later stages of 
a star’s life, while it is cooling off, must last 
very much longer, for it is losing far Isas 
heat per year, and there is a huge store of 
heat accumulated in the interior, whiob 
must oonie out and be radiated from th* 
surfaoe before the star ceases shining. 

From suoh evidonoe aa we now possess, 
therefore, it would seem that auch great 
stars as those of Orion’s belt have already 
been ahining for many millions of years— 
perhaps for a hundred millions or more- 
while their future duration aa light giver, 
before they finally cool off to the point of 
extinction is likely to run into the thousands 
of millions of years. 

Th* Heaven. 

The finest region of the sky is now in the 
9 o’clock: Mar. 7 southwest, whore Orion hangs resplendent, 
SMo^ck: Mar. la guarded by Taurus on the right and Cania 
S o dock: Mar. re Major on the left, with Caois Minor, 
Gemini and Auriga above. Jupiter, which 
is in Gemini, and at our hour of observation 
very high in the sky, adds to the brilliancy 
of the scene. 

The most conspicuous constellation in the eastern aky 
is Leo, which also gains by the presence of a planet- 
in this case Saturn. Hydra rears far up from the south- 
eastern horiion, while Virgo and Bodies are rising in the 
east. The Great Bear is high in the northeast, Draoo 
and Ursa Minor are east of north, with Cassiopeia and 
Cepheus in the north and northwest. Perseus, Andro- 
meda and Aries— the last two low in the northwest- 
complete the tale of I he prominent constellations. 


Tha Planets 

Mercury is a morning star until the 23d, and an evening 
star after that date, but is so far south and so near the 
Sun that he is practically invisible all through the month. 

Venus is an evening star, and is now drawing out from 
the twilight and coming farther north, so that she is 
getting to be a conspicuous object. At the beginning of 
the month she sets at 6.20 P. M., but at ite close she 
remains in sight until 7.40. She is actually about throe 
times as bright as Jupiter, but will hardly look so, being 
much tower in the sky and on a brighter background. 
Telescopically «he shows a small and almost dreulai 
disk, 1 1 seconds of arc in diameter. 

Mare too, is an evening star and is in the neighborhood 
of Venus, but is only about one One-hundredth as bright. 
Even so, he much outshines any fixed star in the &su£- 
borhood, which is rather a doll region. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 
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An Iutnuaent which Decide* the 
Magnetic Qualities of Magnets 

r PHE wide use of permanent magDeta 
1 for many purpoeca, and especially in 
connection with magneto construction, 
baa created a need for a precise and de- 
pendable instrument which will permit 
of their test in the finished condition 
While the properties of permanent mag- 
net material can he determined with 
high accuracy with a perm ester, such 
apparatus is not designed for and cannot 
be satisfactorily employed in determining 
whether or not magnetised shape* satisfy 
definite requirements or specifications 

An instrument designed for testing 
permanent magnets should be capable of 
satisfactorily measuring two disUnot 
properties First and foremost, there is 
the Jtuz (induction) whioh determines the 
initial strength of the magnet Thu flux 
depends upon the degree to which the 
magnet has been magnetised, the effi- 
ciency of the magnetising process, the 
nature and treatment of the steel used 
and the shape of the magnet The second 
property is the tlabilily (ooercive fores), 
or power to retain the flux under adverse 
conditions usually enoountcred in the use 
of the magnet The stability depends, 
as before, upon the degree and efficiency 
*f magnetisation and the nature and 
treatment of the steel used 

A high initial flux will not be obtained 
in the use of poor material or under 
inefficient magnetising conditions But 
•vss a high initial flux has little to recom- 
mend it if the material employed has hot 
the capability of resisting to a high degree 
the deteriorating influence# of vibration, 
changes of temperature, and the possible 
harmful effects of other magnets with 
which it may be assembled A stability 
messursment deter mioss the properties 
m t his respeet. 

An lustrum tnt has recently been 
evolved to facilitate the inspection and 
test of shaped permanent magnets, by 
•stringier comparative measurements of 
AttX and stafaflity It is also well adapted 
for thtanumag, by means of flux testa 
carriod out at intervals, whether magnets 
am pr operty aged. Bush a test is par- 


intended for use in connection with the 
construction of electrical measuring in 
struments 

The basis of construction of this new 
meter and the principle of operation will 
be clear from the following A coil cap 
able of rotary movement, to which is 
attached a pointer traversing a calibrat 
ed scale, is supported between two 
specially shaped pole pieces This mov 
able system and scale are enclosed in an 
airtight housing The pole pieces arc 
extended through the housing into contact 
faces or plates, to which the polar por 
ttons of the magnet under test are ap- 
plied When a definite current is al 
lowed to flow in the moving coil, a defier 
twn of the pointer occurs which is pro 
portional to the flux in the magnet ap 
plied to the contact faces 

In measuring tho magnetic stability of 
the magnet, two adjustable solenoids *r« 
employed which are located In front of 
the eon tact faeoe so as to encircle tho 
(Ctmllnusd an pof 1 107) 

Trimming One’s Own Hair by 
Combine It 

W ITH the extensive introduction of 
the safety rasor, the barber lost a 
good part of his former clientele And 
now with the gradual introduction of a 
simple hair-tnmming devioe which ap- 
pears to complement the safety rasor In a 
most efficient way, the barber is con- 
fronted with a further curtailing of his 
trade Indeed, it is now possible for 
anyone to be his own barber 


combH tuth In no way is it possible 
for the user to Income tut while tho 
device is 1 h mg employid in the regular 
manner lhe blade holder may be used 
over any part of th< comb with th< fine 
teeth or the coarso teeth according to 
the wmhe n of the use r 
'i o trim ont s hair with the new device 
it is only necessary to comb it About 
the uetk and the ears whore tho hair is 
t ) 1 m trimmed quite clow the comb is 
hi Id flatly against the head while for 
slight trimming thi cutting pdges are 
held farther away It is clacmid that 
with a little practice anyone can master 
the tonsoriol art with this new device 
thus realizing not only a considerable 
saving in the courso of a year but sue 
reeding at all times in keeping the hair 
trimmed to the proper length 

A Fountain Which Uses an Electric 
Lamp for the Pump 

N OTHING could be simpler than the 
electric fountain depicted in the 
Arcompanying illustration This devioe 
has been recently patented by Matt 
Iuckicsh of Cleveland who is a well- 
known physicist and a contributor to 
these columns 

It will be notid that this simple foun- 
tain makis use of a 160-watt high effi- 
ciency electric lamp placed m the upper 
part of an airtight vessel partly filled with 
water and having an outlet tube con- 
necting its lower portion with a nozzle of 
capillary dimtnsions The expansion of 



w hair-trimming devioe is noth 


r above the water, due to the hint 


ing more than a plain comb, fitted with given out by tho lamp, forces the latter 
an attachment that holds two special out through this nozzle and the spray is 


steel blades similar to those used with 
safoty razors The blades, as will bi 
noted in the accompanying illustration 
are held so that the cutting edges art. 
the proper distance in from the tips of the 


< aught and ovc rflows into an outer vessel 
When the current is turned off, the air 
pressure fulls and the water returns to 
tho inner vessel through a chock valve at 
the bottom as shown in tho sketch 
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A pb* M«raph s^-b«j^d | Mn.t^lM^kk makes css of highly 



pumping for this fountain 

A Phonograph Sound-Box with a 
Silk Diaphragm 

T HTRE has been no end to the various 
kinds of materials employed in phono- 
graph reproducers or sound boxes Paper, 
hard fiber hard rubber or ebonite, 
celluloid ivory mica — all those and many 
others have been tried out in the quest for 
better tonal qualities lhe choice seems 
to have momentarily rested on either niiaa 
or fiber although it is a question whether a 
reoenth -invented sound-box, which em- 
ploys silk for its diaphragm, does not 
possess considerable merit 

It has remained for Donald M Bliss of 
West Orange, N J , to patent a phono- 
graph Bound-box which makes use of taut 
silk as the diaphragm Any thm woven 
fabric may be used in place of silk The 
fabric is stretched nearly to its elastic 
limit the predetermined tension to which 
this member is subjected being evi- 
denced by the fact that the same has a 
predetermined tone or pitch when vibra- 
ted A stiffening disk of leas diameter 
than the supporting member is secured 
to the latter this disk having a com- 
paratively largo central opening in aline- 
ment with the neck of the reproducer 
This disk is preferably formed of oetlular 
material such as compressed paper, ami 
is relatively stiff A thm disk of hj« 
density, relative to that of the stiffen- 
ing di»k is secured to the diaphragm to 
cover the central opening this central 
disk being preferably cupped or concave, 
and attached to tho stylus arm 

Briefly the idea of thm sound box dia- 
phragm, according to its inventor, u to 
have the overtones and the higher fre- 
quency vibrations well reproduced by the 
thin central member of high density, 
these vibrations not being distributed to 
an) considi rable extent m the mass of the 
larger member to which the thin dense 
disk is secured At the same time, the 
sizo and inertia of the main portion of 
the diaphragm results in the faithful re- 
production of tones of lower pitch in 
proper balance The inventor also claims 
that the scratch’ is largely suppressed 
by his sound box As a matter of actual 
test, the reproducer in question gives 
wonderful tones on certain reoords 
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K&u woivt use a CYALE) 
chain block to haul a mule 
stern foremost -but you 
could / a 


T ut Wit hpur gum i H< ihi la in wsrvioe all over the 
world in uutiiniobih fnctoni* machine shops, found* 


simple and easy to operate, that tulh It one man alone can 
handle any load from one hundnd pounds to twonty 
thousand pounds— easily economically, with entire safoty to 
load and operator 

You have a hundred and one uses for a Yalu Spur 
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I HMBMriag Boy-Power 

| (ConKnued from pot* I0i ) 

service And yet consider whst thst five 
per oent did for the Government in tbe 
oonduct of the war I 

Mr Gsorje W Edwsrde of the United 
Sts toe Employment Service ststed in s 
reoent newspaper article that Boys sre 
everywhere leaving the classrooms for the 
factories and shops, so that school at- 
tendance is being seriously affected In 
one largo eastern state the low for the lest 
two years is 18 per cent from tho enroll- 
ment to be expected m normal times. 
When these boy* enter war industries most 
of them work as messengers water carriers, 
or helpera Because they are receiving big 
pay envelopes they have little inclination 
to enter as learners m skilled employment 
which offers a lower initial wage If left 
unchecked these social tendencies would 
develop a large untrained and unskilled 
populstioi This would prove a serious 
handicap in the reconstruction period 
which must follow the war when the nation 
will nood increased production and effi- 
ciency to restore the depleted supply of , 
economic good 

In view of such a serious statement by ‘ 
such an authority, the program of the 
Boy Scout* of America becomes of vital | 
importance to the nation It is a program * 
of preparedness in the duties of citUenship 

He Prepared ’ is the slogan of the Boy 
Scouts Thu country has never witnessed f 
such a spectacle as the mobilisation for I 
national service of nearly 400,000 uni- 
formed boyB, who proved themselves i 
prepared to perform difficult tasks effl- 1 
eicntly It is not so much tbe roobilua- ’ 
tion of these same boys for similar tasks in 
the penod of reconstruction, that makes the 
program invaluable But rather, the con- . 
tnbution that scout trained boys individ- j 
ually will make to every line of industry 
and in every profession, when they enter , 
upon the duties of manhood ( 

Mau-leaderghip it the key to the tuooess 1 
of this great movement Nearly 30,000 
scoutmasters and assistant sooutmasters i 
are direotmg the work of these 335,000 \ 
boys ‘Plain American men ' these scout- 
masters Fellows of unassailable char- 1 
aeter, big of heart, believers in boyhood, 
willing to learn the scouting program ] 
willing to give of their time and strength j 
to a big task like thw Aa a matter of 
fact, most of them get aa much out of the 
program as the boys do, for no man ever ’ 
loses hu boyhood It may have gone ( 
sound asleep, but it is inside him yet 
And the minute he bears in his inner voice 
the coll of scouting, BANG l there is his ' 
boyhood out of bed and the scout uniform { 
half on i 

It is the simplest proposition imaginable - 
to harness the boy-power of the nation 
And yet it is a far greater, more important 
proposition than harnessing the water 
power of the nation And it is just as 
easy to spot the waste of boy-power in your 
town, as to point to the waste of power 
in a racing stream And the problsm is a ! 
community problem Harnessing the boy- 
power by means of the Boy Scout program, 

. calls for community interest m the boys 
In view of what can be done, it would seem 
as though no man could rest oontent until 
he had done his part toward conserving, 
harnessing storing up the boy-power of his 
town for tbe boy himself and for his town 
and for his country 

The Heavens in February, 1919 

{Continued from pot * lot) k 

On the 13th Mars and Venus are fa con- 
junction, the brighter planet being a little 
more than half a degree south of the other 
Both are moving eastward, but Venus is 
gaining on Mars by nearly half a degree 
per day, so that she appears lower in the 
sky than Man before the 13th, and higher 
after that date This conjunction will be 
aasily observable, just after dark, and will 
b* well worth looking for 

Jupiter is in Gemini, past opposition, 
but splendidly visible all night, bung high 


LEGAL NOTICES 

■MkMrii wrnmmmmmmm 

fflTENTS 

TF YOU HATS AH INVENTION 

1 which you wish te yarns* you os* 
write fully and freely to Mutm A Co. 
for advice in regard to the best wav 
of obtaining protection. PVtoSMf cil 

tsssssuxts 

explaining us operation. 

All cowmmkrioo* si* Mod* eoaUw 
tUL Oar mtpnsloi, ettemfees •*•** 

period of .eventr yean, mmUae** hi mu? 

tomato tirUo In rajodto priwuahOhy 
without any expMue to lb* alb**. On* 
Hood-Book oa Patent. k asst tree ea 


ftrefrwlCwift. Syw»«*’ Trod* Mo rin, 

MUNN ax CO. 

90 UC 1 TQR 9 OP tATBNTJL 

083 Broad war WnolwertB Bundle*. , 
Now York I 

And 003 F B tract Wariih^ton. P. O 


M«nda* American Supplement (e sUhUs h ed 

1876) one year 0 00 

SrlentUo AmarloanTnST UrnTjowr* eddttlonel 

FEsr - -- BappCnt * loop "'~* 4 - 

BrienUfte AmerieuT$feMr yJei*i3dlllontl 
SdeotWo^meneen fiuppWot 60c per yeer edcU 

' open applleatlen 

Remit by pootel of eaprern rmawr erder beak 


AdrartUng hi tUs oalumn is II 00 a line. No 
leee (ben four nor mom than 12 linee accepted 
Oeunt eevea Word, to tb* line All order* mutt be 


FOB BAUM outright or pert cMh sod royalty patent 
rtshm to machine to renap and to reflaMi woolen oloiA- 
tng nr Wenkeu where nap I. worn off nothin. like II 
nn the market. lern Iteld arnona tailor, end cleaner. 
Haabean In practical operation. K J Dunklea, Hack 

■uwau omiruMTin 

WKI.L equipped non foundry will der.lop and 
market patented article which can be made In Ita own 
t lank. Preference will be riven oaetlnn need In build 





February 1, im 


SCIENTIFIC AMERICAN 


107 




WHITWO-AMMSl 


U. S. ARMY AND NAVY 

(Mk 

RAILROAD AMD STEAMSHIP 
COMPANIES 


CARS. AUTOMOBILES, 
CARRIAGES 

MIwBmimMUmm 

t u w nw 1 . 1. tmm 


LowCost of Upkeep 


ROTH MOTORS 

soviet: 

sir 

Mkm.fwSty 

•«««*«• la 

grwsx a 

MhktU ‘ 

"•<£££* 



LEARN WATCBWOSK SJOTSuMS 

■ m 



ASBESTOS 


Wa «n retoan and ahhmaaa of 

js^«siHs«sAari 


KCASatY a MATTISON COMPANY 

DIPT • * 

AMBLER PINNA USA 



ET economy begin m the power 
plant! Bessemer Oil Engine* let 
new low coots for power production. 

SsSSigra 

•mm** >*** 

W maJR iWW fWr 




m the east At sunset and crowing the 
meridian at 9 P M in the middle of the 
month Hu satellites present an interest- 
ing telescopic spectacle, especially on the 
early morning of the 12th when the first of 
them is in front of the planet, and the 
•ooond and third behind it or in its shadow 

Saturn tt in opposition on the 14th and 
is visible all night long He is m Leo 
and considerably outshines its bright at 
star, Regulus With the telescope it 
beoomas evident that his rings are seen 
much more nearly edgewise than a few 
yean ago, for the poles of the planet pro 
jeot far beyond them 

Uranus is in conjunction with the Sun 
on the 17th, and is invisible this month 
Neptune is just psst opposition, and may 
be observed with the telescope, his position 
on the 2d being it A 8h 40m 48s Deciin 
ation 18 s 14' North, and on March 2d 
8h 37m 58s 18° 25 North 

The Moon is in her first quarter at 2 
P M on the 7th, full at 7 P M on the| 
14th, in her last quarter at 9 P M on th< 
22d There is no new moon this month 
the previous conjunction with the sun hav 
ing fallen at 9 P M on January 81st while 
the next is not due Until 6 A M on Man h 
M This rather unusual occurrence can 
only take plaoe in February, the other 
months being longer than the moon s 
synodic period 

The Moon u nearest the Earth on the 
4th and farthest awsy on the 20th She 
u in conjunction with Uranus, Venus and 
Mars on the 2d, Jupiter on the 11th, Nep- 
tune on the 13th and Saturn on the 14th 
none of the observable conjunctions being 
close 

Washington D C 
January 20th, 1019 

An Instrument which Decides the 

Magnetic Qualities of Magnets 

(.Continued jrom page 108 ) 
respective legs of the test magnet If 
current is allowed to flow in tht props r 
direction through the windings of these 
solenoids when the pointer la deflected in 
reading the flux th« deflection may be re- 
duce d to scro by regulation of the current 
The value of this current is a direct 

ensure of the stability of the magnet 

The measurement of flux docs 
affect, the magm taxation, and the state of 
the magnet remains unchanged The 
measurement of stability as will be seen 
involves a demagnetisation opt ration 
and the magnet must be remsgnetued 
after such a test lu practice thcrefon 
the flux tost may be earned out on every 
magnet in a lot, while it may bo found 
advisable except m sp< rial cases or m 
Investigative work to teat for stability 
a few magueta selected as samples from 
the lot 

The design of the meter is such that; 
the pointer moves at all times to its 
deflection value or back to sero without 
oscillating through its final position In 
other words, the damping of the rnstru 
ment is entirely independent of the flux 
of the magnet under test The scale is 
provided with a parallax mirror and is 
6 H inches in length, being uniformly 
graduated into 180 divisions or 18 grand 
divisions These grand divisions are 
marked so as to provide a scale reading 
3-0-16 Moans are provided for setting 
thepomter on sero 

The support of the moving coil is 
provided by metal upper and lower 
suspensions which are in tension This] 
furnishes a movement of great sensitivity 
while rendering unnecessary the leveling 
of the instrument The special tan 
struct! on and robust character of these 
suspensions makes their breakage pra 
tioally impossible even under the n« 
careless handling of the instrument 

The instrument is rapid working an 
reliable The design entirely eliminate 
the residual effects which might affect 
readings, due to weak magnets following 
strong ones to the course erf routine tests 
The oumnt in the moving coil circuit is 
•onnUad from a dry cell, walls the current 
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Your Roofs Shall Not 
Leak for lO Years 

A costing of liquid or plastic Stormking on your 
old or new roofs will positively render them 
water-tight and storm-proof for 10 years 
Stormking forms a one-piece coating which will 
neither run nor crack under the hottest sun or the 
worst cold weather conditions 

Saves Labor and Expense 

Stormking requires no expert labor It is readily 
brushed on in liquid form or trowelled on in plas- 
tic form by your own workmen Stormking 
plastic is recommended for badly worn roof sur- 
face and for repairs Apply it in any sort of 
weather, on any roof surface whatever It always 
adheres 

It constitutes a perfect covering on old or new 
roofs because of the superior materials and 
expert methods in its manufacture 
We guarantee Stormking for a full 10 years 
period of service 

Write for testimonials and full information 
to Dept B 
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WILLIAMS' 

SUPERIOR DROP-FORCINGS 
AND DROP-FORGED TOOLS 

In every hne of human endeavor there u alwayi one name 
that stands out preeminently never as the result of ac 
cadent or chance, but of years of conscientious effort 

The name of 

J. H. Williams & Co- for nearly 
half a century has stood for SUPERIOR 
DROP FORGINGS and DROP 
FORGED TOOLS the best that years 
of experience, the employment of the 
most expert technical skill, adequate 
modern equipment and progressive 
methods have made possible 

Our two complete plants at Brooklyn 
and Buffalo, N Y , serving Eastern 
and Western territory respectively in- 
sure quick delivery, and reduce trans 
partition delays to a minimum 



We carry ( regularly in stock many complete lines of 
Machinists* Tools, including 40 standard patterns of 
WRENCHES, m about 1 000 a 
% to 1% indies 

Writ* for Bookltl 


I sizes, with openings from 


J. H. Williams <EL Co, 

"Tks Dros-Tsrglag Pm»U" 


Greenl OfieM 
28 Richards Street 
Broo klyn Now York 
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Over Thirty Million Square Feet 

of Concretefloors harden ed during tail year mtn 

lAPiPOUJH 


OverOneMillionSquareTeetor/Je Bcvo Building^*** 

When Concrete Dust Arises — 

look out for two troubles — injury to machinery merchandise 
and men and repair bills 

All through your f*ctory concrete duet find* its wey lte (harp edges 
unlike ordinary dust will spoil bearings fabrics foodstuffs etc And it 
la the danger signal that your floors are wearing away 

Cure the Cause 


Lapldolize your floors and make them dust proof and non-absorbant to 
water and oils The coat is moderate. 

Lapldollth is a liquid chemical not a top coating It panetratea and 
compiotee tha concrete by chemically hardening it. 

Lapldollth is easily flushed on and no subsequent treatment is necessary 
Let us refer you to a lapidolized floor near you 

Write today for free temple hardened concrete block and teethnontalr 

L. SONNEBORN SONS, Inc. 
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THE DESIGN AND CONSTRUCTION OF INDUCTION COILS 
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Weatherwax .M's .liquid -wai^gSinL^twcW 
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ImthesJ oil eutufrom a 6-t«8-Volt 
atoraa I «» r Contact thorn are pro- 
vided I i r t of ample contact between 
them! r) rtions of the test magnet and 
the et plate* m casus where the 

ends of tl c raagm t are not finished 

The Paravane 

(C ntinuet from page BJ) 

Tic i iruane has its limitations to be 
aure Hire is involved the element of 
ehan na in many other phases of warfare 
If tie ship equipped with paraiane* 
strikes a m ne no*e on nothing can save 
it fr m a smashed bow which entails the 
floodiug of only a small portion of the 
ship but if it passes a mine but a few 
feet 1 1 one side the paravanes take care of 
that mine ui an efficacious manner It is 
stated that the British fleet assigned to 
visit the German ports following the Sign- 
ing of th armistice traversed the German 
mine held* without an untoward incident, 
thanks to their paravanes 

Our New Book Catalogue 

T HL Scientific American Publishing 
Company announces the publication of 
a 2<Ki-p&Re catalogue of scientific and 
techi teal 1 ks This catalogue lists about 
2 S00 I ks under 400 headings and in 
many runes a sh rt description of the book 
is g ven I nnting paper and binding 
have advan ed enormously m the last year 
and it must be said for the publishers that 
they have been the last to raise the price 
of thur (omroodity It is doubtful if 
teehi i al books will ever be produced 
cheaper than at present and they may go 
high r therefore this is a logical tune to 
purrl use in what is a lair 5 not a low 
market The greatest possible oare has 
been used in the selection of titles so as to 
include only the latest books and all 
obsol te and doubtful titles have been 
ehnunat d Tin selection was made after 
7 000 titles were conif lied There is little 
question that home study is the key to 
. success New conditnns in business pro- 
fessions or trade can lie promptly mot by 
acquiring new knowledge which can be 
gained in spare tune by means of books 
It is such kuowledgi that keeps successful 
men alreast of developments in their pro- 
spective trades professions or business 
Nc matter what knowledge ono requires 
it is aln ost certain to b» fuiad in books 
wh h can l e looked up and supplied Th* 
Boieitific, American Publishing Company 
u well equipped to handle all inquiries 
relatirg to books and our readers are 
earnestly requested to send for a copy of 
this catalogue which is mailed free to any 
address on application 

Good Brick from Stags 

W HII L excellent paving brick la be mg 
made from English blast furnace 
slags an equivalent product hag sot yet 
been made in the United States 
British practice consists in pouring mol- 
ten slog i it > split metal molds removing 
the n d hot bricks when they have solidified 
■ sufficie itly to be bandied without defor- 
matiot and placing them into kilns where 
they cool and anneal slowly 

These bnoka have a stoay texture 
while Amenoau bricks made in a similar 
manner are glassy and brittle Compo 
sitmn of the slag probably has a great deal 
to do with these conditions the British slag 
containing 26 per cent silica and 22 par 
omit alumina while ht rs the corresponding 
amounts are 34 and 14 In practice, 
American slags quickly solidify with a thin, 
tender skin, retaining a molten intenor 
for a considerable period To make suc- 
cessful hnek the author specifies that the 
bet mass must be immersed in red hot sand, 
or some other hot medium which effectu- 
ally excludes air and furnace gases, a 
such a manner that the heat from the 
packing and the molten interior reheat* 
the chilled shell into a very viscous *trf> 
•tanoe Further eoollng must now he 
arranged so that the exterior and lotssrlos 
of the mass shall cool at about th* tarn* 
fate from 12 to 18 hour* being required 
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INVENTIONS DKVSUMttD 

Wo are prepared to build special ma- 
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Cartridge Clips of Rustproof Steel 
Instead of Brass— Saving $1,000,000 

For months the American public connected the Parker 
Process with the war as merely protecting from rust 
the tons of weapons and munitions which had always 
been made of iron or steel 

^ But when the fighting halted — and the censorship lifted 

■Ik — the true facts began to drift m — and now we know 

that the Parker Process not only saved from the ele* 
UiW' ments war equipment of almost every description but 
*3^ also e nfl bled the allied governments to use steel for many 

parts which had heretofore been 
gf w«es mad e only of costly copper or brass 
^ The saving of $1 000 000 — aa described 
in * recent >Mue of Colliers — coven the 
difference between the coat of ateel and braaa on 
-jj|— cartridge dips — just one smell pert — and is only 

a suggestion of the big economy which has been 
possible through the widespread use of the 
Parker Process 

Investigate the Possibilities of the 
Parker Process for Your Product 

Do you iron or steel in the manufacture of 
your product? 

Or do you employ parts of copper or brass simply 
because you know that unprotected steel will rust? 
M-1 5y : Then you will find a message of real importance in 
the Parker Process book— a plain talk on rustproofing 
which explains in non technical terms just what the 
F arker Process is and how easily you can adapt it to 
yjur own product without interfering in anyway 
with your present manufacturing plans 
Ifour copy will be sent on request. 
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Capacity Loads 
ANYWHERE 

Any road’s a track for a MACK Truck. 
Loaded to capacity it will push 
through on schedule time with unim- 
paired efficiency. 

From frame to smallest bolt MACK 
Trucks are built super- strong They 
stand the wrenching, racking strains 
of capacity loads and rough roads. 
Owners of MACK Trucks know what MACK 
performance means 

Any style body — one to suit your requirements . 
— capacities 1 to 7*4 tons, with trailers to 15# 
tons Orders for early deliveries accepted I 

INTERNATIONAL MOTOR 
NEW 
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To Help the Allied Nations Bring the 
World War to a Successful End 

Shipload after shipload of SELDEN TRUCKS was transported over- 
seas — to England, to France, to Italy, to Russia, to Japan — and 
mile after mile of SELDEN TRUCKS were driven overland to army 
camps and industrial plants in this country. 

Economy, speed, rugged construction, power, absolute dependability and endurance 
to the limit were the requirements of war service Selden “IN-BUILT QUALITY” 
met them all. 

One to Five Ton Model* Write for complete ttformatton 



1877-1919 

The JbH ffuoUme Motor . 
polled rood megon wot m 
Swum The present type t 
of Sbldsr Truck* ere the 
result tfyten qfconUemm* 
eeperiment, obetreakon end 
tin “ ' 


tee the dm qf their m 
» in 1877 . 


Buy a SELDEN 


It’s ALL Truck 


SELDEN TRUCK SALES COMPANY 


ROCHESTER, N. Y„ U. S A. 
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FORESIGHT/ 

The Lesson ojT Experience 



We must all do our beet to make the change from 
War Work to Peace Work at ca»y aa poaaible 
Co-operataon u the Big Thing needed Now 

U S DEPT OF LABOR 
Wm E Wileon. S*crtl*ry 


A Trade Marked Service 

• ' A trademark is a badge of self- 
respect— a guarantee by the or 
ganuation behind it to maintain 
a definite quality standard on its 
product whatever that may be. 
This arm emblem pictured here 
marks tU industrial engineering 
. service <;fL V Estes, Incorporated, 
and piecgcs to all cl^nts a service 
consistent with the Estes reputation 

for leadership and record of results. 


Farsighted Industries Will Prepare to 
Share in the World’s Harvest 

All over the world, War has sown the seed 
of the greatest crop in history — a glorious crop 
of new ideas and ideals, new inventions and dis- 
coveries, new standards of living and working. 

But to secure its full fruitage the warning of 
recent experience must be heeded. 

How England Applies the Le— on 

Long before the war ended, the National Board erf 
Trade, in England, wa» laving plans for the scientific direc- 
tion and encouragement or industry, organization of produc- 
tion, greater efficiency of labor and capital, and scientific 
research into raw materials and manufacturing processes. 

For those firms in America who are also farsighted 
enough to recognize that future interests demand greater 
industrial preparedness, the service of L. V. Estes, Incor- 
porated, will be found particularly profitable. This service 
of waste elimination, cost reduction and increased production 
is rendered by an expertly supervised staff of over forty spe- 
cialists in various branches of industrial engineering. 


EXECUTIVES: Higher Efficiency, a 24-page book, 
ij free to you. Write for it 


■ INDUSTRIAL ENGINEERS* 


1825 McCormick Building Chicago, DL 


ESTES SERVICE 

The Solution of Industrial Problems 






Launching an Airplane from an Airship 

DY no means new is the idea of launching an airplane 
— from «» airship For many years past artiste have 
inowtt Urge dirigible* carrying one or more airplanes, for 
military and peaceful purposes But it is one thing merely 
to confine such ideas to paper and quite another to realise 
suoh an achievement and it is in the latter category that 
theaoeompanyingillustrationf&lls It isbaaedonaotuality 

Several weeks ago the experiment of taunahmg an air- 
plane from a dirigible was successfully earned out at the 
Rookaway Beach air station of the Navy near New York 
city One of the large Naval airships was brought to the 
field and landed followed by five airplanes from the Mine- 
ola air school When preparations for the test had been 
completed, the airship rose to a height of 100 feet held by 
ite anohor ropes, while one of the airplanes was wheeled 
into position below the large gas bag The airplane was 
fastened to the dirigible by means of a 100-foot cable, 
dropped from the oar of the latter 

These preparations completed, ballast was dropped 
from the dirigible The airship rapidly rose to 3,000 feet, 
with the diminutive airplane swinging below it at the end 
of the 100-foot as bis At the proper moment the airplane 
pilot pulled the releaae cord and freed his machine, which 
with the engine “dead,” went into a steep nose dive 

The force of the air in tbs downward rush was counted 
upon to drank the propeller and engine After dropping 
shout 1,000 feet, the engine started with a roar and the 
Pilot then rejoined the four other airplane# which had 
been cfrollng about, and in their company started Off for 
the M i neoV field 

The simhip whs piloted by Lieut George Crompton of 
the Naval FW Corps, -with Chief Machinist Mates J 
L Nichols and Q Cooper as crew limit A W Bedfield 
volunteered as pilot for the oirpieo*, As far aa is known, 
this i» the fimt sueoassful expectance of its kind. 


Method of attaching airplane to a helium airship 
of the near future 


Dynamiting Devastated Orchards in France 

AN interesting new method for the rehabilitation of 
** the French orchard* devastated by the enemy was 
recently laid before the French Academy by its author 
M Andrt Piddallu The prociss consists essentially in 
using dynamite for the double purpose of breaking up 
the earth and securing anintimate mixture of the re- 
quired fertilisers with ii|rlhe author had noticed the 
specially vigorous development of wild plants around the 
edges of old shell holes and old trenches which had 
suffered from heavy flung He attributed this vigor of 
growth partly to the flasi^Uon of the soil and partly to 
it# impregnation with nitrogenous subjects This view 
wm supported by soot snprimcnts made several years 


ago in the western part of thi United States in which 
two year-old cherry trees planted in holis exiavated by 
dynamite reached the height of three meters (ahout 10 
feet) while similar specimens planted by a spadi re- 
roamed spmtlhng and grew scarcely half as tali 

M Pi6dallu applied his idea by placing a suitable 
amount of fertili rer in a container surrounding the 
explosives in such a way that the force of the < xpl »ion 
would drive the former into the nunute oraoks produced 
thus forming an ideal medium for the growth of the 
young tree The formula of the explosive is not given 
but it is stated that it is not affected either by concussion 
or dampness is capable of being molded is completely 
frei from chlorates (which might injure vegetation) is 
highly energetic in small volumes and cannot bo do- 
tonated except by a fulminating cap The fertilisers 
employed are chosen with special rofereuoc to the char- 
acter of the earth and the needs of the trees to be planted 
The compressed fertiliser molded around a nucleus 
of the explosive is placed in tin bottom of a tube of 
celluloid paper or cardboard 1 he cylinder of explosive, 
which contains a cavity for the fulminating charge is 
then placed in the top of the tubo the hole being closed 
by a stopper pierced by a hole through which posses 
(fitting tightly) a piect of Bickford cord connected with 
the cap Both the explosive charge and the mass of 
fertiliser adjoining it ari < ovored with paraffin 1 he 
application of the rhargi is very simple and is said to 
save both time and labor A hole like one uaod for plao 
big a mine is bored with a pointed stiok or iron rod 
somewhat )rr rr in diameter than the cartridge 1 his 
hole should he 60 o< utiraetrcs deep (about 2 feet) 

The explosion produces a spheroidal cavity some 80 
centimetres in depth (about JO inches) The earth 
absorbs the vapors liberated and the young tree is then 
placed in the hole and ite roots covered with the earth 
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The object of thU journal it to treat d accurately and 
lucidly the latest scientific, mechanical and industrial 
MW of the day At a weekly journal, it u in a posi- 
tion to announce interesting developments before they 
art published elsewhere 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographe. 

A Solution of the Bnilrond Problem 

T HE operation of our railroad* by the Government 
ha* taught ua certain lesaon* a* to the practical 
value of cooperation, which ahouid form the basin 
of any new system of control tluit may he adopted, 
Having said that, wo wiah to go on record aa being 
opposed to complete governmental ownership and 
control of the railroads. 

A business organisation that employs 2,000,000 men 
and upon which, therefore, 10,000,000, or ten per cent 
of our population, is dependent for a living is a mighty 
factor in determining the national prosperity. When 
we remember that it was transportation, moving over 
our vast network of railroads, that opened up these 
United Htntea and brought them to their present high 
stage of development, it will bo admitted that the 
question of making any such radical departure as that of 
a permanent or even lengthy change from private to 
governmental operation, should be approached with 
the greatest restraint and weighed in the scales of calm 
business judgment hased on past experience. 

The issue is between governmental ownership and 
operation and private ownership under reasonable 
direction and control by the Government; and we 
believe that the safe way out of the present difficulties 
lies in a whole-hearted adoption, by the Government and 
the people, of the second alternative. 

It is American initiative and the competitive spirit 
that have made the agricultural, mechanical and in- 
dustrial development of the United States the wonder 
and admiration of the world. Therefore we should bo 
very slow to make any change that might curtail initiative 
and we should sot our face like adamant against any 
sweeping change that would kill it. 

We do not know of anything that would, and does, 
so quicklv and completely kill initiative aa governmental 
ownership and control. 

The railroads cannot have too much initiative. But 
past expjricnoe has shown that they may have too much 
oompetition ; and the great lesson taught by the opera- 
tion of the roads under Director-General MoAdoo is 
that the great need of the future is a reasonable and wcll- 
oonsidcred system of cooperation. 

The roads should be returned to their owners to be 
Operated hy them, subject to a certain amount of 
governmental control. Thus the Interstate Commerce 
Commission policy of regulation of rates ahouid be con- 
tinued; and there is much to be said in favor of the 
ereation of a Secretary of Transportation to consider 
carriers’ estimates of future expenditures, including 
labor costs; to exorcise supervision over security issues; 
and to fix rates designed to yield revenues sufficient for 
future operations and credits. 

The railroads, as thu« privately owned and operated, 
should be permitted to cooperate, where the object is to 
eliminate duplication of service and of facilities and to 
secure the most efficient use of routes, terminals and 
oara. Moreover, under Federal sanction, they should 
be free to effect consolidations which can be shown to bo 
conducive to the mutual benefit of the public and roads 
themselves. 
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The Amy Aortal MaU Service 

M UCH interest attaches to the successful termina- 
tion of the tr^seootinentaJ flight of four 
Army airplanes at Haielhurst Field, Long 
Island, on January 7th and the start of the return 
journey to San Diego, Gal., last week. It marks the 
first serious effort on the part of the Government to 
gam an experitmoe in aerial overland flying, that will 
help aeronautics immeasurably when it is put to com- 
mercial and industrial uses. Primarily the flight was 
undertaken to locate, photograph and -aerially survey 
landing fields in the more remote country of our great 
Houthwest, for the purpose of laying out possible aerial 
mail routes. 

In its issue of December 21st, 1918, the Bcnsimnc 
Ameuican made plain the various uses to which the 
Government in its several departments eould put the 
airplane, and it is enoouraging to see that consideration 
is being given to one of the most important of those 
activities. If any Department of tho Government is 
qualified to lay ouhthe general routing scheme, surely 
it is the Department of Military Aeronautics with its 
thousands of aviators. Perhaps it can be iuduced to go 
even further and work out the problems of the Forestry 
Service in its Forest Fire Patrol Police, etc., for which it 
would be peculiarly qualified. 

But without going too far afield in this discussion, we 
wish to record our conviction that the Government 
should consider very seriously having the Poet Offioe 
Department employ the War Department to carry its 
aerial mail. Many advantages would accrue from an 
arrangement of this kind. First, the Post Office Depart- 
ment could depend upon the contractor and the contrac- 
tor’s ability to put a aufficiently large and experienced 
organisation behind the work to insure its successful ac- 
complishment. Seoond, instead of paying outeide 
contractors for this service or maintaining an aerial 
faro* of its own, the Poet Offioe Department would 
materially reduce its cost for such service, and at the 
same time make it poeeible for the Department of 
Military Aeronautics to ask for much lower appropria- 
tions from Congress for the maintenance, equipment and 
training of its military pilots. 

The advantage of such an arrangement to our air 
forces is most evident. Ordinarily, to keep our military 
pilots in proper training and maintain their efficiency, it 
would be necessary that some of our largest flying fields 
be kept in service tor the purpose of teaching tho theory 
and practice of military aeronautics. These could be 
reduced in sise in the event that the Post Office Depart- 
ment retained their services, and they would provide 
many servioe and supply stations in various parts of the 
country which would aid materially in tho work of re- 
cruiting. Furthermore, whore training was possible 
under actual commercial conditions, in which schedules 
must be maintained and discipline kept at its highest 
point, our military aviators would be more interested 
in their work than they would bo in the relatively aim- 
less flying at training schools. 

Our Army has always been efficient. It built the 
Panama Canal when others failed. We believe it 
would make a success of our Aerial Mail Service I 

The War’s Influence on Naval Design 

I T is too early as yet to predict what effect the 
experience gained during the war will have in 
modifying future naval designs in a broad way. 
Whether it will produoe radical changes in our ideas 
of the relative values of the various types of fighting 
ship, it it too early to say positively; but the present 
indications are that a fighting fleet will consist, for many 
years to come, of battleships, battle-cruisers, well- 
armed scout cruisers, and destroyers. 

Coming down to details, it is not our purpose to go 
elaborately into the matter just now, but rather to 
point out some of the lessons which apply more particu- 
larly to first-line fighting ships— that is, tho dreadnought 
battleships and battle-cruisers. 

Tho great increase in the length of capital ships due 
to the rapid development sf (he battle-cruiser, brings 
to the front the problem of stifTneee and longitudinal 
strength. During tbs war the British had battle- 
cruisers in action and on patrol work, that were over 
800 feet in length. The experience gained suggests 
that special attention must be paid to the matter of the 
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girder strength, or the rmkUat* to beading stream at 
these great ships. The problem la iendwed note 
difficult by the natural desire the line pftMM 
fight the ship, to have their vessel present es smafl a 
target as possible to the enemy, eepeeiafly in respect 
to its height above the water-line. It was a matter of 
remark among the officers of our Own fleet that when 
the surrendered German battleships end battle cruisers 
came in sight, and particularly when they came abeam, 
they gave an impression of sitting very low in the wnter. 
The battle-cruisers “Renown” and " Repair* ' give 
the same impression. This low freeboard nod sb aence 
of lofty superstructures is all to the good in rendering 
it difficult for the enemy to boom hits; but from A 
structural standpoint, it is all to the bad; for if W0 
lengthen the ship without making a corresponding 
increase in her depth, we lose in girder depth and oon- 
sequently tone enormously in girder strength — lose in 
fact at the square of the depth. 

Cloeely associated with this is the tendency of huts 
years among naval designers to flare their ships out 
above the water line at the bow, with a view to throwing 
the broken water away from the ship and preventing 
the blurring of the periscopes and gun-sight telesoopso. 
In moderate seas no harmful effect is felt from these 
flared bows, but when these high-speed ships are driven 
hard into a heavy sea, the sudden increased displace- 
ment in the forward sootiona brings a sudden Increase in 
the bending moments on the ship that is almost dynamic 
in its effect. 

These conditions may be met partly by abolishing the 
flaring bows, thereby softening, aa it were, the lifting 
effect of a wave, and by doubling up the {dating and 
decks of the molded structure for a considerable diotanoe 
amidships. Another method would be to carry the 
hull proper, one deck higher amidships. 

Probably there is no more difficult task set before the 
naval architect than that of designing such huge vessels 
sue our new battle-cruisers, 875 feet in length over all 
and of 35 knot* speed. Their draft ia subject to rigid 
limitations, their freeboard must be kept reaoonobly 
low. Consequently, compared with a trans-Atlantie 
liner like the “Aquitania" or the “Leviathan,” they are 
very shallow for their great length. Furthermore, 
unlike the commercial ship, their enormous loads, due to 
the guns of 15- or 10-inch caliber with their immensely 
heavy barbettes, turrets, and magaiines, are concen- 
trated at oertain specified points along the ship. To this 
la added the enormous weight of engines and bailers 
sufficient to give them their 180,000 or more horse-power. 

The effect of this heavy concentration of weight and 
of the stresses due to the recoil of heavy gone, was shown 
in the case of tho 35-knot ships of the “Furious” class, 
built daring the war by the British. There vessels, 
of great length and comparatively ehoal draft, were 
unable to stand the recoil of the two 18-inoh gung, 
one forward and one aft, which were tried experimentally 
in the first ship of the class. The racking effect on the 
hull structure waa such, we understand, that they were 
removed and 15-inoh guns were substituted. 

Another lesson of the war is the supreme importance 
of protecting the vitals of the ship against big-gun, 
high-explosive shell fire. It took tbs actual tret of batik 
to show how rearchlng ia the flash of a bursting high- 
expletive shell of large caliber. The flaming gases <d 
the explosion, white hot and under enormous pressure, 
swchoutthe interior of the ship for unexpected distance*. 
This was observed and oomnumted upon by survivors 
from the “Bluoher” which was sank in the batik Iff 
Dogger’s Bank early in the war. In the cam of three 
British battle-cruisers at Jutland, the flash of 11- and 12- 
inch shells that came through the roofs or wafls of the 
turrets, aa the case might be, found its way down to the 
powder in the handling room* in the bottom of the ship 
and set off the whole magaaine. This happened in spite 
of the fact that the hoista to the guns were provided with 
cut-offs in the form of steel doors. Future constru ct ion 
wfiB take note of this. 

Necessarily these battle-cruisers are tightly armored 
compared with battleships. The protective value of 
armor was shown by way of contrast in the care of a 
battleship of the “Queen Elisabeth” oiass , which tom 
under the fire of balf-s-desen German battleships. 
Although the ship Wee struck over 30 times by big 
shells delivered to moderate ranges, she came through 
without vital injury. 
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A JUMftf at lH 1 4 f i tu nosMly e*tabli*had by 

Uni Wf*m T. Campbell, Officer in Cturp of Fiyin* 
nt Lor* Field, Dafias, To***, with • Carries au-pUm*. 
Aeoerdinf to th« Aero Chtb of Amsrioa, this is Uw.highest 
t atotcd Ural Csri Bstt* bald the previous rsoord of 
136 oonsscuRv* loop*. 

€ktmm ths Highest Andss.— Lieut. Dsgoborto 
Godojr of tit* Chilean army c r o w d the Andw at their 
hifheet point In a Btletol biplane, donated by the British 
Government, on Deeember lJth laat The aviator 
left Bootlace, Chile, and croeeed the Tupungato range 
at an altitude of 16,700 feet, landing at Mendoia, 
Argentine Republic 

Oar Airplane Timber.— The tateet available figure* 
indicate that more than 132.086,288 feet of fint-olaaa 
airplane lumber waa produced in the northweet during 
the war, through the effort* of the spruce division of the 
Signal Corps These figures include production from 
August, 1917, when 202,264 feet were delivered, until 
October, 1918, when the production reached the high 
mark of 23,968,471. 

Captain RsnA Ponck'a Record —The higheet official 
score for bringing down Hun fliers, sooording to Flying, 
goes to Captain Rend Fonck of the French army Before 
the armistice was signed he wu officially credited with 
75 Boohe planes, but virtually he brought down over 100 
On two different occasions he brought down six machines 
in a few minutes Fonck was a wonderful flier and was 
among the first to perform the ‘ barrel” maneuver 
during an aenal battle The French Government 
has conferred on him nearly every decoration in its 
power to give 

Airplane Parachute Prise— Mrs Louis Bennett, 
whoso son, Lieut Louis Bennett of the British Air Force, 
lost his life while flying at the front, has offered 6800 
to the Aero Club of America to be used as a prise in a 
contest to develop the invention of parachutes for use 
in eeoaping from airplanes whioh have caught on fire or 
got out at control The offer has been accepted, and 
the dub has formed a committee of the following mem- 
bers to organise a parachute competition Major Thomas 
6 Baldwin, A Leo Stevens, Colonel A L Fuller, 
Colonel Henry B Heraey, Colonel James Prentice, 
Lieut/- Col William Thaw, Major Cushman A Rice, 
Congressman F H LaGuardia, Major R W Schroeder, 
Rear-Admiral Mark A Bristol, Commander Henry C 
Muslin, Commander John H Towers, Lieut Godfrey 
L Cabot, Lieut R A Preston, Commander P N 
Bellinger, Ensign Raffe Emerson, Henry Woodbouse, 
Frank S Lahm, and Augustus Post Although several 
sucoeesfui type# of parachutes have been employed 
during the great war, the relative merits of the various 
types have not been established, and it is for that 
reaeon that the competition is to be held in the near 
future 

The Ford of the Alt — A most important develop- 
ment is the production of a low priced, most useful air- 
plane, which is the equivalent of a Ford automobile 
This machine has been produced by the noted aeronautic 
engineer, Captain James V Martin In reality, Captain 
Martin produced this little airplane to supply the military 
need for a light fighter capable of ollmbug to 28,000 feet 
within a half hour, with two guns to fight raiding Ger- 
mans, having a speed of over 100 mile* an hour To 
obtain these result* he evolved new and ingenious 
methods of construction and trussing which greatly 
decreased the weight and bead rensUnoe He also 
•volred a retractable chassis, whioh fold* up like 
» bird folds b(* leg* when in flight. By this one 
devil* there is eliminated 11/106 of the total head 
ireManes of th* airplanes, so that the speed is thereby 
in ur es s e d by 11 miles an hour The K-bar truasug 
reduces the head reti e ta n oe through the elimination of 
■trot* and wire* and permit* the Increase of the gap and 
givae a higher factor of safety The result u a very 
attractive little airplane, son tin dm flying, equipped 
with A O h ome' p ower tagbp, capable of carrying two 
p ems n ps n et a spaed of ftp* 70 to 80 mHea an hour. 
Arnemre m«dH ^m f eei tum 4Sttiftthl»airpiaaavdllmake 
afaoat 23 raise We a gafion of paeoliae Having a epan 
of only It f**t, gad Weighing oajy 360 pounds, complete 
with «*», and ***«[* landing .peed of only W mfiee 
an hunts, this pkpe can land on and start from ehtaost any 

«wfarm «4 It is wpsoredios.il a* abo*m000 


Science 

Boil Survey* la the United States —The Bureau 
of Soil* of the V 8 Department of Agriculture report# 
that it earned out detailed Soil surveys covering 38,136 
square mile* during the fiscal year 1918 The total area 
covered by such *Urvey» up to the present time amounts 
to 483,661 square miles 1 wenty-four state* and four 
Federal bureaus are now cooperating in the work of soil 
surveys 

An Official Map of Uruguay — The Geographical 
Journal report* that an official survey has been under- 
taken by the newly organised 8emeio Geogrifico 
Mihtar of Uruguay for the construction of a complete 
large-scale map of that republic Tho prime mover in 
this enterprise and the director of the geographic service 
is Colonel SUvestre Mato I he map is to bo published 
on two scales, 1/100,000 and 1/25,000, and will not be 
complete for many years 

An Immense Fund for Medical Research — 

According to Science, the will of tho late Captain J R 
De Lamar, mine owner and < apitaiist, leaves nearly h*H 
his $20,000,000 estate, in equal shares to the Harvard 
Medical School, Johns Hopkins University and the Col- 
lege of Physicians and Surgeons of Columbia University 
for use in medical research and the dissemination of 
medical knowledge The rest of the estate is left in 
trust to his daughter, with the provision that if she die* 
without issue the principal is to go to the institutions 
above named 

Density of Sodium Chloride Solutions —The U B 
Bureau of Standards ha* recently made a number of 
density determinations on samples of sea water and other 
sodium chloride solutions The data thus obtained, it 
is stated, will be of use to oceanographers Tho Bureau 
has also prepared samples of sodium chloride solutions 
of various concentrations m connection with an investi- 
gation of the density-concentration relation and for the 
purpose of establishing a percentage scale for salt solu- 
tions for use m the manufacture of hydrometers to bo 
used in the piokhng industry 
The Journal of Geography, heretofore published 
under the editorship of Prof K H Whitbeck at the 
University of Wisconsin, has been taken over by the 
American Geographical Society and will hereafter be 
published in New York Jhis interesting journal is 
issued ohiefly for the benefit of teachers of geography in 
the elementary, secondary and normal sohools, and 
does not oompete with the Geographical Renew the 
chief organ of the American Geographical Societyvend 
the Amerioan equivalent of the Royal Geographical 
Society’s Geographical Journal 
A Uniform Type for the Blind —American libraries 
for the blind are rejoicing over the fact that thoy will no 
longer be obliged to have books m five different kinds of 
raised letters in order to accommodate readers taught in 
different part* of the country and at different periods 
After many years of discussion a uniform type, to be 
known aa ‘ revised Braille, has been agreed upon, and 
hereafter all book* embossed ui this country are to be 
in the new type “The Deserter by Richard Harding 
Davie, was the first book to bo published in revised 
Braille 

Reporta of Snow oa Highways.— In the winter of 
1917-18, the Weather Bureau in cooperation with the 
State Highway Commission of Pennsylvania, inaugurated 
a system of report* on the depth of enow at venous 
point* along the Lincoln Highway between Harrkburg 
and Pittsburgh. The reports were made by the assistant 
superintendents of highways to the Weather BA-csu 
station at Pittsburgh, where they were bulletin'd at i 
furnished to the press, as well as to automobile clgb* and 
motor-track associations The Weather Bureau also 
issued warnings of heavy enow for tho mountain regions 
of Pennsylvania, so that steps might be taken to keep 
the roads open. This winter a similar semoe has been 
•tarred in part* of Hew York and New Jersey, and the 
system wffl gradually become more general, in connec- 
tion tdth concerted efforts that an being mad* by 
ttetsMighway com missions, the Mohair . Transport' 
Bervtrifef the Council of Hatton Defease g®# the auto- 
to keep the main trfMteys open 
dnrinJt the saanw of heavy snows, especially the roads 
need ss motor- t ra ck , rural express and parcel-post 
routes. 


AntomobOe 

Starting in Cold Weather On cold winter davs 
and with the heavy gasoline now used, it is som< turns 
difficult to start the engim If there is iHuminntitij, gas 
in the garage a quick and easy start can be made by 
slipping a rubber tube onto the gas ;et and putting the 
other end into the air intake o f the carburetor The 
gasoline should not be turned on nor the carburetor 
flooded, before the engine has vt armed up 

Tanks Converted into Farm Tractors —The little 
lightweight Renault tanks established an enviable 
reputation as fighting machines during the last year of 
the war, and now m times of pun thev pr muse to 
become equally useful Already some of thun have 
been converted into agricultural tractors by tin removal 
of the guns and armor and a few other slight modifica- 
tions, and are said to be doing excellent service on tho 
farms of Franco, where labor is painfully sc arte just now 
Another, and probably temporary use that has been 
found for them is towing barges on canals taking the 
plaoe of horses 

Lubricating the Car — An important dinction in 
which we. may hopo to see material improvement in 
tho near future is in tho methods of lubricating auto- 
mobiles It is said that on some cars there are as many 
as 74 points where some sort of lubricant must be ap- 
plied Many of these are entirely inaccessible, and 
there is but little doubt many of the se points an never 
discovered by tho amnteur owner who < arcs for his own 
car A few years ago a car was br > ight over from the 
other side that contained a most ingenious and ap- 
parently efficient lubricating system in which t hi ri were 
but a very few points for the application of tho lubru.au ts 
and these were all in plain night and easy to git at 
but as this car did not gam a foothold here its good 
feature* attracted but little attention Now the matter 
is apparently being taken up by some of our manufao 
turers, and it is to bo hoped that a much needed reform 
will result 

OH v* Grease — Oil has always been a popular 
medium for lubricating the many wearing parts of the 
chassis because it was so easy to apply, and the fart is 
overlooked that oil will run out of n bearing just as easily 
as it will run in, and consequently constant attention u 
necessary to maintain proper lubrication Indeed, 
this is only possible with a forced feed system which is 
not practical for the character of the bearings in the 
ordinary chassis On tho other hand, while grease is not 
so convenient to put into the cups it can be fed under 
pressure, to most of the bearings thus insuring a more 
perfect film of lubricant in the bearing and one of • 
character that will survive much betUr under heavy 
loads Another good feature of grease as a lubricant is 
one that many an old time bicycle nder appreciated 
With oil in a bearing there is a pumping action that 
tends to suck gnt into the bearing while with grease 
there is no such action the grease always tending to 
work outward, thus not only sealing and keeping gnt 
from gaining access to the beanag, but also tending to 
excrete any foreign matter that might havo got in by 
some other way 

Cheap Fuel —The search for a fuel that will be 
cheaper than gasoline, and equally as efficient, appears to 
be about as elusive aa that for perpetual motion and ao 
far appears to have many of the same charactenstics 
Test# of tho latest widely heralded fuel, which appears 
to be only a mixture having bcnsol aa a base, do not 
seem to bear out the claims made for it, and, indeed, 
similar mixtures have been expenmented with for at 
least five years in England without auy very practical 
result* Undoubtedly benzol either alone or oombined 
with other inflammable liquids that can be vaporised or 
properly atomised, will form a \ aluable addition to our 
fuel supplies, but there is little probability that tbess 
compounds will supplant gasoline bo far little beuaol 
has been used, aa most of tho supply has been required 
in the manufacture of explosives and its future applica- 
tion will depend largely on the quantities in which it will 
be produoed mem that war demands are diminishing 
In a sense benast is a by-produet, and us such but little 
at^etttkw^inM given 4o saving it before the wa- except 
in Germany, but the experiences of late have warned ua 
the world cannot tolerate waste and it is hoped that 
greater quantities of this undoubtedly valuable motor 
fuel will be available in the future 
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How Unde Sam Has Created an Army of Athletes ' 

Training Camp Activities Which Worked Wonders m Permanent Physical Betterment of the Drafted Men 


N OW that th( grout war is over to all mtcntR and 
purjxjBis it m interesting t > reflect on what it has 
done for the vostbily if lvihsns who a year and a half 
ago began to flow into our n iti mil nrmv c imps We 
have had in Lurope ar I in the lamps of th i country 
approximately 4 000 000 met in 1 it is sic to pr diet 
that the gnat majority f llitse will he bmcfittei for 
the rest of their lives by the course f intensive training 
through which they wc.ro jut In other words Undo 
Sam create 1 not only an arm\ of sol hercc but un army 
of athlc tos 1 hew mc.ii arc in infimtdy better physical 
condition than thej evir would have he n in al proba- 
bility had it n it boon for thi war and it is li ely that 
the most of thorn will make an earnest c (fort to r mam so 
It is perhaps natural to think that with drilling and 
other taxing tasks of the sol her athletics would bo a 
superfluous commodity in camp On the coitrary it 
has boon ftund that the more the men were inured to 
the vigorous use of thur bodies the m re th y longed 
for competitive games and teals of stre ngth It is a 
known fact that mun relieved from duty in the first line 
trenches turn instinctively to strenuous games like 
football to gain the healthy equilibrium ne osaary to 
sleep 

from experience too it has been learnol that an 
instantaneous muscular control is essential to the sue 
oess of the fighter Tor two military re asons — ( j develop 
the fighting mstinet and to arm that instin t w th control 
— there lias been carried out a program of athletics un- 
paralleled in history 

Unrlo Bam considered athletics of the hard competitive 
sort that develops the fighting instinct of such impor 
tancc that in the very beginning he summoned to his aid 
the very best talent the country |Kissessed Some forty 
men among them many famous rone lies wer assigned as 
sports directors in the sevc ral training camps Organis- 
ing and directing the athletio 
activities of 40 000 men and 
maintaining an athletic pro 
gram thut will encourage the 
largest possible number of 
soldiers to participate regu 
burly in somo form of ath 
Ictioa during their leisure is 
certainly a mans sue job 
But the reactions are remark 
able Football, baseball 
basketball soccer boxing 
wrestling tennis track and 
field athletics and all forms 
of winter sports ware in 
dulged in by all the men in 
training Never before in 
the history of this country 
have so large a number of 
men engaged in athletics 
never before has physical 
welfare received such a stim- 
ulus Narrow-chested clerks 


made throe base hits on the somo ball teams with rollege 
atlilctes and lean-vuaged philosophers learned how to 
use their fists Ihe book-keeper and the street-car 
motor man came to grips on the football field Men 



Tennla champions Instructing the Jackies In fine 
points of the game 


learned to get bumped, and not to mind it The quality 
of persistence was developed 

Being attached to division headquarters tbo division 
athletio director was able to coordinate his plans for 


inter-company and inter regimental baseball or basket- 
ball leagues track events field days and the like, with 
the military routine of the different companies He kept 
n touch with soldiers who naturally lead m athletics and 
attempted to stimulate the sporting element of their 
companies by the formation of a Divisional Athletio 
council the members of which were in turn elected by 
the regimental councils In the latter ease each oom 
pany had its representatives and own athletic oom 
mittoe go that the camp director was able to make 
things bum in an athletic way at any time and to stimu- 
late the interest of the men of all the companies in camp 
The sports included in the camp curriculum suoh as 
boxing football and other personal-contact games were 
selected primarily to prepare the men for the struggle to 
come and the value of the athletic training they received 
was fully realised as they went over the top Military 
authorities considered that boxing had great value in 
developing ui the individual man the sense of confidence 
and aggressiveness that is generally desirable m a soldier, 
whde it gives better than any other form of training a 
sound foundation for modern bayonet-fighting Boxing 
and bayonet practice arc closely allied the same lunges 
and feints are employed the men learn to be quick on 
then: feet Nor is this merely theoretical The Canad 
ian troops who have been at the front report that the 
agility and quickness of eye gained in boxing is a valuable 
part of the soldier s equipment 
Detailed groups of men who had had previous knowl 
edge of this sport were trained by the boxing instructors 
to become their assistants These boxing instructors 
by the way have included some world ■ champion 
ugilists In many camps from two hundred to four 
undrod assistant boxing instructors were developed and 
gave instruction 

The growth of the popularity of boxing from a more 
or less forbidden sport to one 
adopted by the American 
army was one of the marvels 
of the war Moreover, the 
soldiers were rabid fans 
( amp bouts were frequent, 
even the Y M C A en- 
couraged them, and made 
them a regular feature of the 
evening programs in the 
huts ’ Last summer 
40,000 khaki-clad soldiers 
and half as many civilians 
were spectators w a huge 
natural ampi theatre at a 
series of bouts between teams 
representing the 86th #>• 
vision. Camp Grant, and 

Canadian troop* 

It u a unique fast that 
Camp Grant mm Mm only 
camp ta Mm oouatry where 
any attempt was and* t» 
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utilise the heavy snowfall and cold weather of lut winter 
for winter sport*. Six toboggan slides were in daily use 
and AO toboggans were at the disposal of the men. In 
addition, 300 pairs of skis and 100 pairs of snow shoes 
were distributed, while six artificial skating rinks and 
80 dosen hockey sticks were provided. 

At Camp Grant use was made of the Brigade organi- 
sations at a clearing house for the distribution of equip- 
ment. Companies desiring to use any of the equipment 
would get it from the Brigade Athletic Officer and, after 
using it, return it for the use of the next organisation. 
Thus several different groups were enabled to use the 
•ante apparatus in one day. According to Captain Lewis 
Omer, Athletic Director at Camp Grant and formerly 
director of athletics at Northwestern University, the 
winter sports proved most efficacious in neutralising the 
bad effeete of the super-heated air of the barraoks with 
its enervating influence. The greatest enemy to tho 
health of soldiers in winter was the stove. For this 
reason oompulsory exercise of the play 
variety in the open air was instituted at 
Camp Grant, one hour a day being devoted 
to this. 

Camp Grant was also the first to put 
erose-oountry running into the scheme of 
mass athletic training. In tho 183d 
Brigade weekly cross-country runs were 
held and the men brought to a point where 
they could run two and one-half miles in 
sero weather without any bad after-effects. 

In tho middle of January approximately 
1,000 men took part in one brigade run. 

The plan for developing cross-country 
running used at this camp was later put 
into effect in other camps. 

As was to be expected, baseball proved 
to be the most popular of the summer 
sports. Every camp was provided with 
an immense field to be used as a parade 
ground, and, what is moro essential, an 
athletic field. Some of those in the 
National Army cantonments were big 
enough to accommodate 20 diamonds, and 
these were put iuto full use, particularly on 
Wednesday and Saturday afternoon ■>, which 
were veritable holidays in camp. 

As an index of public interest, it is only neoemary to 
mention that a football game between Camps Grant 
and Custer, held in Chicago lost fall, brought in gate 
receipts of Over 140,000. AU of this money was devoted 
to purchasing athletic equipment for tho two camps and 
for tho boys already in France. The Government 
provided each company with a certain amount of athletic 
equipment — about 70 cents a man, which was not 
enough— but the men In many cases bought some things 
out of ther own money, while every company had an 
“athletic chest" which they took to France with them. 
The Y. M. C. A. also made a heavy investment, in base- 
balls, bats and gloves, basketballs, medicine balls, boxing 
gloves and wrestling mats; every “hut" was well pro- 
vided for, and the soldiers could borrow almost anything 
they needed for a “catch" or a set-to in other games. 

Not only were all of the well-known games, such as 
basketball, playground ball, volley ball, football, etc., 
played at the average camp, but frequently the division 



athletic directors invented new games. And one phase 
of camp athletics, whioh is hardly touched upon by the 
colleges, was laughter-comjielling gaums. Thu was im- 
portant, for good humor is one of the vital elements of 
discipline. The games were popular, too. In addition 
to numerous improvisations, leap-frog, prisoners’-base 
and a dosen other games that even school boys have 
outgrown, afforded the men intense enjoymont, and 
served the additional purjioso of promoting good feeling 
and developing self-control, agility, mental aJertneae and 
initiative, ail bases on which to build military efficiency. 

Doctor vs. Malingerer 

I T was an observation of tho ancients that the 
greater pain obscures the less end that, in a general 
way, strong sensations proven I the appreciation of weaker 
ones. In precise terms, stimuli that are similar in all 
their properties except intensity are not dissociated by 
the mind, only the stimulus of greater intensity being so 


registered that we are consoious of it. This law was 
utilised with much success by Dr. John F. Callahan of 
Brockton, Mass., in the detection of malingerers who 
sought to evade the draft by false claims of deafness in 
one ear — a common practice 

When a sound reaches each our with the same intensity 
wo are conscious of hearing it in both. When it reaches 
each ear with different intensities wc are conscious of 
hearing it only in the ear where intensity is the greater. 
Thus tuning forks vibrating with the same pitch and 
loudness one inch from each ear arc heard in both oars; 
but if the fork at the left ear in removed to a point three 
inches away this sound is lost and only the fork remaining 
at the right ear is heard. But if now, the latter is put 
six inches back, it will najonger be heard, while the left 
one, formerly not scme<Orill become audible. 

Dr. Callahan early convinced himself that tests which 
depend upon the suspected malingerer not knowing in 
which ear he hears tile test sounds are an insult to his 
intelligence; the patieut can successfully concentrate 
his attention on his good car and suppress what he hears 
in his supposedly bad ear. The most we could here 
expect would be to trick a patient who was not very 
sharp; and even then we could merely ascertain that he 
was not totally deaf in his "bad” oar— we eould never 
determine the extent of hearing he had in that ear. So 
Dr. Callahan has worked out a procedure where the 
patient knows which ear docs the hearing, hut where he 
is betrayed by his ignorance of which one ought to do it 
if his claims were correct. 

The sound is brought to the patient’s ears trough 
rubber tubes. It is necessary to eliminate theeposi - 
bility of bone conduction, since the vibration iu the tulu i 
can often be felt with tho band Ho instead of being 
attached to the patient's head with lugs, the tube-ends 
terminate in a curved arm attached lo the chair-top; and 
after the patient is seated, these ends arc brought to 
within an inch of bis either ear, without any contact 
between him and the apparatus. 

The sound may be produced in various ways. Dr. 
Callahan has used tuning forks, and a megaphone manu- 
factured from an eld ether cone. In the former ease, 
the desired length of tnbo is got by a metal clip joining 
the two tubes, which at the same time makss it poatible 
to use » single fork; and thjrpart* of the tubes beyond the 
elip simply do not figure in the test. In the vocal test, 
where the cone has actually to be at the physical end of 
both tubes, metal couplings and auxiliary tube-lengths 
are used. In either event, the mechanical details are 
sufficiently obvisus. 

If the patient has two good ears, when the tubes an 


of the same length he will hear the sound in both ears. 
There will be a neutral sone of two or three inches around 
this point in which tho same result will be obtained But 
the minute either tube becomes appreciably longer than 
the other, audibility will be confined to the uur that 
pertains to the shorter segment. 

If the patient really has a bad ear, each ear will have 
been tested separately ; it will bo found, say, that he hears 
in his good ear up to 20 feet, and in his bad ear up to 3 
feet. With both tubes in use at the same time, he will 
hear the sound in his good oar whenever the length of tho 
tube leading to it is less than 20 feet while that of the 
tube leading to tho bad ear is greater than 3 feet. The 
minute we get his bad oar within 3 foot of the sound while 
the good ear is 20 foot or more awny, he will hear in tho 
bad ear. And proceeding from this point to move the 
sound nearer to both ears at once, if it is 0 inches from 
the had ear Rnd 18 feet from the good one, the intensity 
of audition will bo greater in the bad ear. The patient 
will then henr in the bad ear, and the good 
one will register no sound — although if the 
bad ear were closed, ho would hear in the 
good one. 

Suppose now that a malingerer has 
claimed deafness in his left ear. If he 
claims partial deaf hobs ho will be tripped 
up in short order by sounds whose intensi- 
ties and diHtftnoes are not known to him; so 
realising this, he claims total deafness in 
tho ear m question. Ho must then go into 
the test with the determination to nay no 
whenever ho hears a sound in his left ear; 
otherwise he will presently admit hearing 
something which he should not hear. Very 
well; in the ease outlined in the preceding 
paragraph, he hoars the sound in his bad 
our, and denies hearing it at all. Then he 
is caught; for if his left ear were deaf he 
would hear it in his right, and if his left ear 
were not deaf he would hear it in his left. 

Of course tho distances in the above 
suppositious case will be greatly modified 
according to the facts of each case. But in 
every case there will be a region where the 
malingerer hears tho sound in his “bud" 
ear, so that he must deny hearing it at all, 
yet in whioh he eould hear it with one ear or the other if 
his claims were true. Thus, suppose he really hears 
at 30 feet in his left car and at 20 feet in his right, and 
has claimed deafness in his right ear. When the tubes 
nre so adjusted that the source of sound is 10 feel from 
his left ear and 0 foot from his right, ho will deny hear- 
ing at alii 

In every case the range of the good car can be deter- 
mined in advance by separate tests of the two ears; and 
in every case the patient, by his negative answer, un- 
consciously gives exact information as to just what 
degree of hearing he has in lu» alleged bad car. For as 
the sound-source retreats fitm the good ear and ap- 
proaches tho bad one, he marks the point at which he 
begins to bear it in hiB bad ear by changing bis claim from 
“hear" to "do not hear.” There seems no escapo for 
the unfortunate victim of Dr. Callahan’H ingenious de- 
vice— exoopt that of telling tho truth about his hearing 
to begin with. 



A aaapeeted malingerer, who claim* one deaf ear, 
toat ed wttk a tuning lark In s t ead of the voice 



Ona of the indoor sports upon which the men fall back 
in had weather 
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The Principles of Camouflage — II 

Low Visibility and Optical Illusion on the Sea 

By M. Luckieah 


Al the turn of the Hpnninh American War our' battle 
ship* were painful whit* apparently with litth 
thought of attaining low Mobility Later thi no-called 
' baltleshtp gray wax adopted hut it has been apparent 
to clone observers that thin gray is in general too dark 
Apparently it is a mixtun of black and white I he ships 
of the British navy were a< one time painted blaok but 
preceding the Groat War thur coats win of a warm 
dark gray Germany adopt* tl dark gray hi fore the 
close of thi last century an 1 Austria 1 1 ipted I he German 
gray at tilt outbreak of I hi war Tin I run h and Italian 
floets were also paint id a warm gray This develop- 
ment toward gray was tin insult of an aim toward at- 
taining low visibility Olhir i iiangi s wire nutssitated 
by sebniamu warfan wlmli will In liscussnd later 

1 1 (In oarly days of unn stride 1 submarine warfare 
luunv sehomes of modifying tin appearance of vosscls 
wen submitted Most of thi so wire merely wild fancies 
with no established reasoning behind them Here 
again aoienct came to thi rescue anil through research 
and consultation finally straightened out matters 
The question of low visibility for vessels could bn thor 
oughiy sfudud on a laboratory scale because the seascape 
and natural lighting conditions could bo n produced 
virv closely 1 ven the guiiral weather umdltions 
could lx simulated although of course thu ixp nrnents 
could bi prosecuted outdoors with small m idols as in 


Uon of the superstructure have been made but these are 
generally impracticable False work suffers in heavy 
seas and high winds 

Ccnmt.rsWiat tx> fcasraan “Low VUlbifity" 

After adopting dark gray as a low-visibility paint 
for ships perhaps the next refinement was counters hading, 
that is shadows were painted a lighter color or even 
white The superstructure was painted in some cases a 
light blue with the hope that it would fade into the 
distant hortson However, the effectiveness of the sub- 
marine demanded new expedients because within its 
range of effectiveness no ingenuity (ould render it* 
prey invisible The effective gunfire from submarine* 
is several mileg and torpodoee can be effective at these 
distances However the submarine prefers to discharge 
the torpedo at ranges within a mile It is obvious that 
in averago weather low visibility ceased to bo very 
effective against the submarine The movement of a 
target is of much lew importance in the case of gunfire 
than in the case of the torpedo with its relatively low 
voloeity The submarine gunner must have the posi- 
tion range and course of the target in order to fire a 
torpedo with any hope of a hit I hurrfore any un- 
certainties that could be introduced pertaining to these 
faotora would be to the advantage of the submarines 
prey lor example low visibility gave way to eon- 


one at the stern In fact ingenuity was hemvfly drawn 
upon and every plausible expedient ha* bean tried 
The convoy »y«tem is well known to the reader. 
Thu saved many vessels from destruction Vessel* at 
the same speed were grouped together and steamed to 
flocks across the Atlantic Anyone who has had the 
extreme pleasure of looking down upon these convoy, 
led by destroyer* and attended by chasers is atronmy 
impressed with the old adage, “In unity there to strength " 
Before the war began a Brasilian battleship launched 
in thu oo untry was provided with a system of blue light, 
for use when near the enemy at night Blue waa adopted 
doubtless for its low range compared with light of other 
colors We know that the setting sun is red because 
the atmoiphar.c dust smoke, and moisture have scattered 
and absorbed the blue and green rays more than the 
yellow and red rays In other word* the penetrating 
ower of the red and yellow is greater than that of the 
lue rays Thu country made use of thu expedient 
to some extent Of oourae, all other lights were ex- 
tinguished and portholes were oloeed in ooean travel 
during the submarine meanee 

Smoke Screen* 

Naturally smoke screens were adopted as a defensive 
measure on sea as well as on land Many types of 
smoke boxes have been devised or suggested The 


deed they were Dr I A Jones carried out an in fusibility in the disoussions of defense agaiut the eub- 

vosligation on the shore of I ako Ontario and laboratory marine and the slogan, "A mis* i» a* good as a mile ’ 

experiments were conducted by others with the result was adopted None of the foregoing factors can be 

that much light wus sin 1 on the questions of marine determined with high aocurary so that it appeared 

camouflage I his work confirmed the couolusiod of the possible to add somewhat to the difficulties 
writer and other* that our batth ship gray 


was too dark Of courta the color best ■- ■■■■ " ■ — — — 

adapted w that wlmta is the be*t (oui 

JS“ t he , Ls* \ J i vUn , zrz.ir rz S? 

different parts of the world so naturally i receteed such close scientific attention as in the mighty druggie the world 

those in thi war *one were of primary ira has just passed through Early In the uiar it became esident that mile an 

portance All t amouflage generally must ariist might deceive the naked human eye, the deception Mould be perfectly 

aim to be a compromise best suited for transparent to the photographic camera. A complete knowledge cf the corn- 

average or dominating conditions For position of color was imperative Here the services of the physicist had to be 

example in foggy weuther a certain pamt ca/W in Not only was color uved to hoodwink the enemy hut all manner of 

may render a sh ip of low visibility but opffcn/ illusions, here also the physicist Was needed And so many prominent 

on a sunny day the ship might he plainly uien tids were enlisted to reduce camouflage to a science. 

visible However if ships are reudend of were *wu**o w rwu* comma** u> u «-ic 

low visibility for even a portion of the time Among the physicists who had contributed to the scientific development 

it is obvious that an advantage has been cf camouflage was the author of the present article, who is a well known color 

gained Cloudiness increases generally expert Mr Luckitsh, therefore, writes with authority Hit first instalment, 

from the equator northward as indicated dealing with camouflage an land, was published in the Scientific American of 

by meteorological annals January 25 1919 The third and last instalment, « chi h wiU be published in 

A Scab of Visibility an early issue, will deal with invisibility cf airplanes — Editor. 

In order to study low visibility a scale 

of visibility must be established and it is ~ ~ — ■ 

essential to begin with the fundamentals 

of vision Wo distinguish objects by contrasts in bright- Optical D hibi i to Dis t sr t ib Linas cf a SI 

vmou it - t— 1 » kLwo U> th. g.LrL idd.r Btrjjhl lira m. 

Tllu.ral, "vt” .2 a-km, oonrapnt , of dlragc nt by prayidinj 

.arm.nd.ne, «nd b, otter .«». Much -ork b« ff«*™ * J 

been done in past years in studying the minimum to wers applied to modeto in laboratory exp 

perceptible contlEt and it has b™. found to vary with » S h ™^ W Th^„^citton a ofTh'i! «! 


se agaiut the sub- smoke is produced chemically and the apparatus must 
* good as a mile ’ be simple and safe If a merchantman were attacked by 
ig factor* can be a submarine immediately smoke-boxes would be dumped 

that it appeared overboard or some which were installed on deck would be 

ilties put into operation and the ship would be ateered in a 

aigsag course Theee expedients were likely 

— . — . to render shell fire and observations mao- 

curate This mode of defense is beet suited 
, , .. to unarmed or infcriorly armed vessels 


ed such close scientific atlenlion as in the mighty struggle the world Camouflage for S ub - H a** 

oassed through Early in the war it became esident that while an 8o far as the writer ha* been informed 

jhl deceive the naked human eye, the deception Would be perfectly no attempt* have been made to camou- 

rdio the photographic camera. A complete knowledge cf the com- flage submarines under water but that 

f color was imperative Here the services of the physicist had to be this can be done is evident from serial 

Not onh was color used to hoodwink the enemu but all manner cf observations When looking over the 
usionsjSeZthe pfiZli a7s oZmy f ™‘“ * * #u, » “L* U ws M 

were enlisted to reduce camouflage to a science. unal > ,e 40 806 mt ° tho wate ! exoe P t ■» 

m rnuc* comma** iu u science. point* noar us where our direction of 

ig the physicists who had contributed lo the scientific development vision is not very oblique to the *urfae« 

iage was the author cf the present article, who is a well known color of tho water The brightness of the *ui- 

Mr Luckitsh, therefore, writes with authority His first instalment, f “» *»*« “ du ® mirrored sky and 

ilh camouflage an land, was published in the Scientific American of do “ d * ordinanly For ‘perfectly smooth 

15 1919 The third and lasl instalment, i chi h wiU be published in 1* " 

wilt WAS V <M»> -Ean* Xtbt 

quity increases to an angle of about 00 

"" 1 ~ degrees From this point the reflection 

faotor rapidly increases, becoming 100 
Optical Iflasloas to Distort tha Unas of a Skip per oent at 90 degree* incidence Thu accounts 

.. , , . , . j . . j . for th* ease with which we can see into water, from 

Many optical illusion* have been devired and studied Uoa overhead and hence the a£ 

by scientist. In fact, some of there tricks are well ^ bllntw * Bubl qarlne. wwS 

known to the general wader Straight line, may appear ^ .abmerged The depth at which an 
broken, convergent, or divergent by providing certain SMn upoD iu ^y U Rmy 

patterns or line, intermingled with them Many of b „ lurprum< to many tTlrern that the brJihtn— rf 
these were applied to model* in laboratory experiments »- , 


sue of the image that is with thu distance of an objeot of 
given si*e In such problems as this one much scientific 


obieot of ^ ™ulted m the grotesque patterns to be seen on 
scientific •h'P* It is well known that these illusion* are moat 
u _u effective when the greatest contrasts are used, henoe 


work can be drawn upon A simple though rough scale lne are „« wa - 

of visibility may be made by using a senes of photo- ^ ok “ d * h ' te ^ " 0ln “ cm 4 . Color ha. not 

graphic screens of different den*iU<£ A photopaphio ^ »PP«cUble extent m oonfusibiUty 

SS.„*«b U vd,« r nk .u»,te b. V.«i is* ATJL*. 


seen m water of oouree depends upon iU clarity It may 
be surprising to many to learn that the brightn— at 
water, a* viewed perpendiouiarly to ha surfae. m largely! 
due to light diffused within it 

A submerged submarine may be in visible becaMe 

(1) It may be d««B enough to be effectively veiled 
by the luminoHtv of the mass of water abevi. ill 
(including the lurfaee brightness) or 

(2) It spsey be of the proper brightness and color to 
■timiflate the brightness and color of the #MerJ 

It to obvious that if it were blaek or white it would hare 


screen u slightly diffusing still the object can be viewed „ “ JviUnmnv *h. U U ttbvlw »» th#t U B were blaek or white it would hard 

through ,t very well Such methods have been cm- JLu re thlt^Mu^v to attain ooneealment by submerging deeply lift wore 

ployed by various inveatigators in the study of visibility "|*® k • fwri y «Btfk greenish blue it Would be inrWWe at vary. 

Owing in the curvature of the earth the distance at ^ ,act - l * * * WytoTvSb® 

which a vessel . an he seen on a clear day is limited by n^^v at **“ wrfMe 01 ^ wat * r From theater', dluoi 

the height of the observer and of tho ship s suporstruoture a! hM* and reflection factor* of earth and water area* it 


perspective For example, blue and red pattern* on the 


vanes as the square root of the dmtance of the object from “ me * urf “ ce do tb * — 

him Such data are easily available so they will not be nlr re™. ^ by viewing large ^sh such «* 

given here So far we have considered the ship itself th ®i^* P 0 P f ^ h . W f h !?^^A from ainhip# at low altHudea They appear a* a 

when as s matter of fact on clear days the smoke cloud th ® 1 , Lne * «>f the ship and to warp the perspective by gubmarisesr dark gray or aim oat black .mlj 

hv ikn *hin m ii*imllv visible lotm before a shin i which we estimate the course This wa* the final type to,,. aunomuiinM i 


wouW camouflage submarine. sSrn^mh 

dietMaet ' from enemies overhead The vwihility of wb^rinSh 


omitted by tho ship is usually visible long before a ship s wtuob we estimate the worse Tlus wa* the final type wmwndings^ncidsntally the eobr oT 

superstructure appears over the honson Th» led to camouflage at the rioee of the war Beaideo relying redee oormdmMy from the .hallow inlandwsterswre 

the prevention of smoke by better combustion, by luing upon there illudona, ship, sigsagged on being attacked ttfMag aueh .Olpended matter to the drop elroTmaa 

smokeless fuels, etc m other ways to confuse the enemy little water. The latter as viewed vertically m about atom 

The irregular skyline of a ship u perhaps on* of the attempt was made to disguise the bow became the bow half the brightness of the fonser uadev the**** mm- 

most influential faotora whtoh tend to increase its wave waa generally visible However, attempts have ditime aad are decidedly bluer Inland water»dk as 

visibility Many suggestions pertaining to th* modifies- been made to increase it apparently aad even to provide the fhsaapeaki Bay ait very g-H.fr fa Hrr 
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Worlds of Four Dimensions 

A FWd of Mathematics Equally Interesting to Student and Layman 


fHtlUbs infiiite varieiy 3f took* to b* found in matbe- 
v Mi, there are a few which an ewr fresh in their 
pttblio appeal Th* catefioriosl state meat of the mathe- 
irvaUwan mat the circle cannot be squared or the cube 
di tpH aa t e d or the angle tnaeoted under the rules which 
he Ml hud down to gown attack upon these prohlem* 
always intrigue* the lay mind And in the same way 
an hutment bystander who remains cold to logarithms 
amt derivative* and Taylor Sene* and determinant* and 
other thing* which are to him but words, will react at 
ones to the moat casual mention of the fourth dimension 
and four mutually perpendicular lines through a point 
For here are phrases which convey a meaning to him, 
and moreover a meaning that seems to oontradict all his 
experience*, so he feels that he must stay with them 
Aooording to his type of mind be wiU stay to sooff or 
stay to learn, but he will stay We have yet to meet 
a person of intelligence who was not sufficiently attracted 
by the term "fourth dimension and the things it sug- 
gests to want to hear more about it 

Many of the readers of the Scientific Amvhican will 
recall the prise competition of nearly ten years ago for 
essays explaining what mathematicians mean when thci 
speak of the fourth dimension 7 he number of con- 
testants was no large, and the collateral interest so wide- 
spread, that publication in book form of a few of the 
bettor of the essays scorned worth while It turned out to 
be so well worth while that the edition was exhausted 
and the book has been out of pnnt for some time A 
new edition has recently come from the press, and its 
perusal by one who had not previously Been the book is 
responsible for these remarks 
The volume contains, in addition to the prue-winning 
essay and a brief afterword thereto 20 of the competing 
essay* selected purely with a view to presenting as many 
aspects of the subjeot aa possible, and a comprehensive 
and well-executed introduction by Dr Manning of 
Brown University, one of the judges in the competition 
As was to be expected, the eesajuta bear down heavily 
and almost unanimously upon the better-known 
features of four-dunensionslity 


The natural passage to four dimensions by considering 
in order point, line, plane solid and hyper-solid is found 
in most of the essays an 1 a great deal u eatd about 
fl attends and world* of one iiminsiun Even in this 
lather hackneyed field howucr we find a wide chouse 
of ill nut ration, and partuularlj pleasing is the variety 
of the arguments off ere 1 in lemons t ration of the num- 
ber of points, lines, phme and three-spaces necessary 
to delimit the tesseract or hyper cube in four dimen- 
sions 

The usual amount of space is devoted to the tricks of 
tbe fourth dimension — t ii penetration of closed com 
parfcmenf* the appearance and disappearance from three 
space, the Interchange litwten symmetric forms the 
turning inside out and the unraveling of knots without 
disturbing the ends— although in several case* it w 
neoossary for Dr Manning to interpose the weight of his 
authority between the in lividuul contributors and the 
errors so commonly foui d in discussions of these 
item* 

A point which will be r » t s >nie of those interested 
in hjper-spacc is the f itt tint tert un chemical isomers 
appear to differ only m tl it ihnr molecules or crystals 
arc symmetrically mule 1 1 of identically formed and 
that in some case* the » oik 1 1 ho fru, passage from 
the one form to the other \ tl ut any manifestation of 
chemical change and with > it ivilitiou or consumption 
of heat An explan Hi in of su<h changes — though 
hardly the only explan iti mas >rae of the essayists assert 
— would lie found m th< h\j it hi sis of rotation through 
the fourth dimension N m of those who advance this 
possibility makes the rather obvious suggestion that if 
our space has an mfiuiti mmal thickness m the direction 
of a fourth dimension and if jx nctration in that direc- 
tion he physically impomil It sue to the extent of that 
thickness, the occurrence of si h rotations only in the 
infinitesimal would be ncroui ted for 

Perhaps the most note w rtln of the unfamiliar ideas 
advanced in this little bill is that which suggests that 
we visualiie time ae a fourth dimension and consider 
bodily growth, observed at a series of different Btages, 


as a sent* of t roes sections t kin across the fourth 
dimension Sueh a group of I ms an the geometer 
would doubtless permit us to rill them perhaps comes 
aa dose to actual realisation of a fourth dimension in 
our world of point* as we < an hope to come 

But why confine tin discussion to a world of points? 
It has always sw mtd t > us that the doctrine of hyper- 
dimensionality suffers a distant loss through such con- 
finement It is true that we humans < onooive of our 
universe as a manifold of poiuts 1 he very foot that wo 
do so conoeivc however in conjunction with the fait 
that the universe of our perceptions is indiililably 
three-dimensional m points suggests strongly that light 
would be thrown upon the concept of a four-diwen 
sional manifold of points by the, construction and 
consideration of four-dimenBional manifolds of other 
elements 

Our own familiar threo-space is four dimensional in 
Linis and if it is unnatural foi us to think of the line os 
the element of winch span is constituted we tan at hunt 
force ourselves to (Jo si an i thci i* n it the shghtist 
ei prior reason for not dung ho our space is f ur 
dimensional in spheres and actually six dimensional in 
circles 1 h isc ol us wh> h i\ luard Dr Kcyser talk 
or who have res i lus essays on I Ins aspu t of mathematics 
will realm well thit mathematically, tho point as the 
space element is purely an accident and that even so 
complicated an element as a pencil of liaes is by no means 
unthinkable 

In several places notably in the introduction ‘ The 
Fourth Dimcnsi in Simply Lxplamed has a good deal 
to sa\ of the sort of non-P uelideau geometries got by 
imposing upon b uehd s pomt-c lc ment site mat ive sets 
of postulates Thcsu systems in lend throw light upon 
hyper-space and hyper-dimmisionality but wi do not 
sec that they throw nearly bo much light as this other 
sort of non-Fuelidean geometry got by imposing tbe 
Euelidean or Lobatchevskian or Rumaaman postulates 
upon a set of elements other than points Our one 
regret m leaving this absorbing volume, is that it bas 
nothing to say under this head 


Correspondence 

Tb* editors set not responsible for statement* made 
in tin eoiTMpondsnee column Anonymous com mu 
ntestioos cannot be considered but the names ol cor 
respond mi ta will be withheld when to desired 


A Strong and Adequate Navj 

To the Editor of the Sctxvtivic America* 

I am greatly pleased at the attitude of the article 
by Mr Hndnon Maxim in your issue of January 4th aa 
to increasing the else of our Navy I am enthusiastic 
about maintaining a strong and adequate navy The 
description, “strong and adequate" may appear am- 
biguous, but to me it means a navy at least 20 per cent 
stronger than that of any other naval power, except 
Eng la n d, and, remembering that Germany's strength 
is temporarily eliminated, say two-thirds the strength 
Of England I cannot agree with Admiral Badger send 
the New York Tmss (January lath) that now is the time 
to speed up and take first place 
To understand the magnitude of this proposed ex- 
pansion one has only to look at the figures comparing 
nsvai tonnage budt sod building, as shown in our 
Official Navy Year Book (lWfl, the latest issue, p, 646, 
insert) 

Eo*i*nd— 2,7ia,7M tons, built and buildiag 
Germany — 1,804,640 toss, buflt tad buildifcg 
Unl^ltat«#-l,<m,lM tons, built and bulking. 
England, it» her taotatod ‘‘geographical situation, her 
absolute dependant* #a sea transportation for food 
and paw, materials, and her tan* and Mattered depend- 
tatias, has ample r*aaw» to inriet on fim place, reasons 
J - , ‘" not at ail to the United State* 

In naval construction at this time with 
pr would only foroe England to spoed up 
f measure to retain fer present com* 
u with n sed l se s tad W»do*s expense to 

JT*Wr 

MMStota&taehilkumii eenendltuN 



in naval expansion at tin* turn especially as bo iuc of 
those now urging, thought before the war that third or 
fourth place was plenty good enough for thiB country 
the richest nation on mrlli We then carried a national 
debt of about one billon dollars We shall soon carry 
a national debt of ove r twenty billion* How can they 
demand that we pour out the unstinted money that such 
a program will call for ! t* a very clear-headed old sea 
dog the admiral commandant of the Brooklyn Navy 
Yard said to the Nauil ( e nmittee of Congress in m> 
bearing 'A naval >flucr has been trained to spend 
money not to save it 

It is my belief that a nai v of equal tonnage would exist 
the United State* at leant 20 per cent ovtr tngland 
owing to our higher wage scale, and more extravagant 
naval management (for example our maintenance of 
political oer Motional but absolutely unnec,essary navy 
yard*) 

How much easier it would be with thi* enormous 
debt Staring us in the fan for Congress simply to make 
adequate provision for the fundamental*— -dreadnought* 
bartht-cruiser* and destroyer* — of a reasonable navy, 
and to dew down on all otlur construction to thi lowest 
possible limit, building only enough submarine* and 
hydroplane* fully to stimulate invention tad in orove- 
ment, no more They should put aside tb# idea that a 
navy, to be efficient must man and maintain every 
naval vessel and burn coal or oil undor every naval 
boiler 

After *U our troops are brought home, the obsolete 
battleship* of tbs second line could be put "in ordinary" 
in tbe fresh water bamn at League island Yard, together 
With all obeoleta cruiser* destroyers, submarines, and 
other naval oroft With only the modem up-to-date 
■hips, built and building in active commission, we 
would still have * Navy that every loyal American oould 
he proud of, both as to efficiency and economy 

Permit me to congratulate you on Mr Maxim * 
splendid and sqnstblc article 

0mp> A Lorn Lx Member of Congress 

Bay City, Mich, 

P - fl — £ serve d 1 1 year* on Naval Committee and one 
year on Merchant Marine and Flsbsne* I served also 
in Dewey's fleet at Battle of Manila 


The Transatlantic Airplane Hoax 

To thi Editor of the ViEisTtnc American 

There has been so much printed recently indicating 
that the successful transatlantic airplane flight ia a thing 
of tho future, though one looked forward to with great 
expectations that 1 beg to quote 1 he> following from the 
correspondent e column of tho San Francisco Chronicle 
of Deoembcr 22d, bearing the signature E W B , 
Berkeley Cal 

1 For the information of A W ( Gras* Valley 
whoso inquiry regarding the crossing of the Atlantic 
by an airship appeared this morning jilcast be informed 
that such a flight was made July 2Kth 29th, 1918 to 
celebrate the birthday of Mr Allen It Hawley, president 
of the Aero Club of America 1 he start was made from 
Harbor Grace Newfoundland at 4 02 P M (seven 
hours, two minutes, Greenwich mean time) Sunday, 
July 28th and the landing at Dingle Bay Ireland, at 
4 12 P M (seven hours, twelve minutis Greenwich 
mean time) Monday, time 24 hours 10 minute* For 
an interesting description and navigator s log of this 
flight, see United States Naval Institute Proceedings, 
Vol 44, No 187, Beptembe r 1018 

I am a close reader each week and have been for a 
great many year* of your publication but I am unable 
to recall that your ooIuidiih have recorded the fact that 
the Atlantic has already bet n successfully crossed by 
a flying machine Assuming that the subject matter 
of this oommumcation intercuts a large number of your 
readers, would you not at your convenience reproduce 
this communication in your columns and advise whe ther 
you can confirm? 


8an Franuseo, Cal 


John 8 Incus 


[Tk* flight to uhtch this correspondent nfrrs uas a 
fictitious one 7 he yarn first appeared in Hying 
and was reprinted presumably on tlu. ground of its histone 
wterrst, tn the Naval Proceedings H e do not know 
whether it was onginally intend e t as a hoax or whithir it 
was assumed that readers uould recognise that Ih oiconnt 
was purely fiction Judging from the number of letters 
which we hare reccued and of uhtch the ohoie is but a 
sample, we should say that the omission clearly to state the 
fictitious character of the anginal publication and of the 
reprint wot an unfortunate <me —Tub Lditor ) 
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Model airplane In position to display pitch (left) roll (center) and yaw (right) when blown upon from the opening in tho background. In each case L represents the 
spectacle lens which admits light to the chamber, and A-A the pencil of light which ta deflected to a scale on the roof and there records the oscillations of the plane 


The Instability of American Airplanes 

Sources of the Defects That Have Killed Many Pilots Revealed by Experiments That Reduce Aerodynamics to the Elementals 

By W. H. Ballou, SoD 


U TIllFIVf Hip Hodgkins find for th< advance- 
ment of wiener of which thi Huuthsonmn In 
atitulion at W ashingt in m custodian inti naive invcstiga- 
tiona havt beoi made at the MasnachusettH Institute of 
Technolog) Boston on the dynamical stability of 
American airplanes together with the wind tunnel expert 
uients in aeroilvnamiis ] he investigators comprised 
Assistant Naval (.onstruilor lirome ( Huusakor 
U S N C aptain V h C lark U S \ C I Brand 
T H Huff D V> Douglas II k ( how V Buckingham 
H F Rossell and h B Wilson Buchelors and Masters 
of hcienrt 

ihe technical reports reudtred by those competent 
invostigators rnvtal defects in American d* signs that 
are responsible for so many acudi nls and deaths of 
apprentice and professionals on the training grounds 
of this (ountrv and which have been laid to enemy 
sabotage appuicntl) without cause These accidents 
and deaths have run in griutir percentage on praetioe 
work at home than in actual warfare abroad with 
foreign mai bines barring of <ourse machine* and men 
destroyed by hostile fire Thu inference from tho 
reports is that American manufacturers have not taken 
the same corrective advantage of remedies as have 
foreigners who have had constant inspec tion of machines 
in flight In America there were merely trials of ina 
chines abroad machines got their tryouts in actual 
servile resulting in quiik remedies of miny dcfocts 


the experimental work was performed by Messrs Huff 
and Douglas The oscillating apparatus for longitudinal 
motion was designed by Mr Chow under direction of 
Prof h B Wilson of the Institute s mathematical 
department Captain Clark, while a student of the 
Institute in aeronautical engineering designed an air 
plane which was seleotcd as one typo inherently stable 
for investigation Another typo was au American 
military machino which possessed powerful controls but 
no particular degree of stability 

Tho < umparison of the two types led to the conclusion 
that inherent dynamical stability both longitudinal 
and lateral may be sue ured in an airplane of current 
type by careful adjustment of its surfaces and without 
material effect on rontrolabiUty or performann It is 
found that longitudinal motion if disturbed by any 
accidental must is a slow undulation involving a rising 
and sinking of the airplane as well as a pitching motion 
This undulation is stable for high speeds since ft m 
rapidly damped out At lower speed, the undulation is 
less heavily damped until at a oertam critical low speed 
the damping vanishes For speeds below this critical 
speed the undulations tend to increase m amplitude 
with each swing and the longitudinal motion is there- 
fore unstable The military madhinu showed a critical 
speed below which it was longitudinally unstable 

It is a simple matter to secure any desired degree of 
longitudinal stability, which is flaw for the first time 


pointed out by the use of properly inclined toil surface 
and light wing loading Excessive statical stability as 
inchoated by strong restoring moments is undesirable 
and may cause the motion to become violent m gusty 
air ihis violence of motion may seriously impair the 
pilot s control and the airplane may take charge at a 
critical time Longitudinal motion for any particular 
speed may be made dynamically stable while at the 
same time only slightly stable hi the static sense, by 
the use of large tail surface which lies very nearly in the 
relative wind If the minimum of statical stability be 
combined with the maximum of damping the jutchmg 
will be very slow and heavily damped The longi- 
tudinal motion oan then be dynamically stable and yet 
be without violence of motion in gusty air 

Ihe general prejudice among pilots against ‘very 
stable airplanes is believed to be justified It cannot 
be too strongly insisted upon that true dynamical 
stability is better given by damping than by stiffness 
Fxpenenee with rolling vessels has led to the design of 
types of small mrtacentric height (a measure of statiool 
stability), fitted with bilge keels (damping surface) for 
passenger carrying Here an effort is made to get away 
from the violence of motion associated with stiffness 
We determined necessary aerodynamical constants by 
wind tunnel experiments wherever practical and cal- 
culated by simple approximate method two coefficients 
which cannot be readily found experimentally The 


It ma) tic stall d in advance 
that thi investigators have 
not found rum dies fur all 
defects 1 ar from it Avin 
tion is still in till ex]Hwimpntal 
stage Ihe deft cts and 
remedies puintul out apply 
onlv to what no planes an to- 
dav l lie perfi etui urplnne 
is a matter of tomorrow that 
is tin airplane which like 
David II arums hors» will 
stand without hit chin and u 
woman tun dnvi it A 
perfected airplant will hi u 
machine that will wholli n 
place the ftUloinnlih t h it 
mm women and cluldri n will 
be as safe and as Iclightcd 
with as the nutomolilc and 
as capable of driving also 
one that will rcallv annihilate 
turn and span in travel 
An alUmpt will In made 
herun to summarise in under 
•tandahU lunguagi th re- 
ports of the airplant investiga- 
tors within the limits of an 
article omitting very properly 
the names of the manu 
faeturers, who, under the 
stimulus of war will un- 
doubtedly take full advantage 
of any and all remedios offered 
conclusively Whore possible, 
exact quotations will be made 
but much reduced Much of 



character of the motion is 
indicated in a general way 
bv these coefficients, obtained 
algebraically It was ascer- 
tained that lateral motion u 
a combination of roll, yaw 
and side slip, or skidding 
One type of motion is a spiral 
aubsidenoo if stable, or diverg- 
ence if unstable One type of 
machine becomes spirally un- 
stable at low speed The 
motion is a spiral dive, due to 
an overbank and a side aUp 
inwards Ihe airplane makes 
a rapid turn with rapidly in- 
creasing bank accompanied 
by side slipping inwards Tha 
instability u suoh that an 
initial dsviatioo from course 
will double itself in about 
seven seconds Such spiral 
motion may be made stable 
by adequate fin suyfaoe above 
the center of gravity or up- 
turned wings and by reduction 
in weather helm due to too 
much rudder or fin surface aft 
Ihe American military ma- 
chine showed tho gams sort 
of spiral instability at high 
speeds It had no dihedral 


Angle of wings but had a large 
rudder and deep body.” 
VFhetiwr to Intended or 

Srtourfy sx'JZdStS 
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Detail* of (lie wlad tunnel. At left, the entranre noasle, showing end of honeyromb in renter, n more general view of this end of the tunnel at right, interior of 

the difusor, looking from the propeller 


accidents in pockets or vacuums in the air A mat hine 
going; at high speed, spirally unstable plunges into the 
poolut, turna tail up, and dives toward earth Tho 
pilot, it seems, has only seven seconds to work his oon- 
trols and nght his machine Foreign machines early 
in the war game, so corrected their functions as to allow 
the pilot ttfi seconds to recover balance with his controls, 
that is to say, by correction of functions the initial devia- 
tion time tor doubling itself was inrroased from 7 to 
48 seconds The involuntary spiral dive is one of the 
greatest menaces to aviation 

‘ A second type of motion is called the Dutch roll ’ 
from analogy to a figure in loe skating The airplane 
takes up an oscillation in yaw and roll simultaneously 
it swings to the nght banking for a right turn, then 
swings back to the left banking for a left turn The 
combined yaw and roll has a fairly rapid period If 
beavijy damped, this motion is made stable At high 
speed tbo period is six seoonds and an initial amplitude 
is damped to half value in less than two seconds \t 
low spend tho period is 12 seconds damped to half 
amplitude m six seconds It appears 
from an approximate calculation that the 
Dutoh roll may become unstable if an 
airplane has too much high fin surface and 
if there is not sufficient woather helm or 
rear fln surface These conditions are 
the reverse of those of spiral instability 
The conflicting nature of tho requirements 
for stability in these two kinds of motion 
suggests that an airplane is unlikely ever 
to DO unstable in each sense It also 
indicates the difficulty of obtaining lateral 
stability by raised wing tips Thus our 
military machine was spirally unstable at 
high spoed and stable with the Dutoh 
roU At low spoed it was spirally stable 
and unstable with the Dutch roll It is 
believed that the majority of airplanes of 
ordinary type are spirally unstable because 
of excess of fln surface aft When at- 
tempt* have been made to remedy this 
fault by use of a largo dihedral angle 
upwards for the wings, matters have been 
made worse It is only to be expected 
that In over-oorrocting spiral Instability a 
Dutch roll of more or less violence may be 
introduced Especially in gusty air would 
one expect high tin. surface to produoe 
violent rolling Our experimental machine with a slight 
nee of wings about 1 6 degrees and a small rudder has 
shown that at ordinary speeds it is stable in every 
sense longitudinally and laterally, and that it is pos 
sible to secure a degree of stability m every airplane 
of conventional type Rut whether this stability is ex 
oeasive in turbulent air p<r each particular machine 
can only be determined by actual flight in it 
“II ah airplane be unstable in atffl afa it is obviously 
worse off in gnats The' fepnverw is unfortunately not 
tnta, since It may be very stable in Still ait yat be so 
*ti* tibatjn turbulent air that It will be Violently tossed 
about It k conservative to condude that airplanes 
should oat be unstable and that they need not be, since 
•light change* in the nature of adjustments suffice to 

i tatw gfag, Ja war p ra ss at. An Inherently 


use when those control*, f , I and it should b< judged 
only as an accessory to iwust a pilot rather thin as a 
cure-all for inherent mst ,1 it t\ of an airj lone s motion 
Then is no use to set k rudnul < hangis of type to aecun 
stability when an or dm try type of plane lends itself 
to adjustments whicl make for inherent stability of 
motion Freak airplanes of great stability may be 
exoessively stable m some ways and frankly unstable in 
others It u likely that tin coming most satisfactory 
airplane may be only slighth stable and that it will in 
any possible attitude lit easilv out rolled b\ the pilot 
Just such a machine was announced in press dispatches 
from London recently «i 1 ulltd The 1 ool Killer 
Controlability and static il stability are to some extent 
incompatible Dynamical stability requires some amount 
of statical stability m I conside ruble damping It 
appears to be of advantage ta provide the minimum of 
statical stability and th< minimum of damping Then 
the airplane s motion will 1 1 of v< ry long period but 
heavily damped Full understanding may be had of 
the effect on the motion of each change l y a systematic 



A Home-Made Machine for Cold Plate Bending 

A > F All or so ego a sliq building concern in Pensacola, 
Fla which was rushing to completion a now plant, 
went into tin open mark, t in se mh of a set of cold 
landing rolls that would roll plates up to 30 feet in 
length They found that tin hist they could do would 
be, to pav about $60 000 for a set w Inch i ould be delivered 
to them m 16 months or thereabouts so it became 
n, oessary for thorn to devise some sort of a substitute 
for tlu. conventional rolls The result is the plate- 
bending machine illustrated herewith 

lhis machine i onsista of a structural frame with 
backing up brackets and adjustable. formers resting on a 
concrete foundation 1 he plates to be bent are placed 
on edge in the raarhme between the brackets and the 
formers aa shown m the photograph A scries of chains 
attached to thi structural frames passes over the end of 
the plati thmee over sheaves anchored to the end of the 
frame and (hence. to the ends of the air and water 
< vhndcr pistons If tho plato is to be bent to a uniform 
radius a master valve is opened wluib controls all the 
lylmdirs and apple * a uniform pull on 
all the chains If it is disind to bend any 
portion of the plate more than others the 
master valve remains out of action, and 
the appropriate individual valves go into 
operation By rawing or lowering or 
advancing or retarding tho backing up 
brackets or the fortr ers the plates can be 
bent to sny deem d radius 
The machine thus developed met the 
emergency against which it was designed, 
for it (oat about 116 000 and was ready 
for operation in less than three months 


An Improvised machine for shaping ship-plate* 

variation of one feature of design at a turn the 
process is of necessity laborious but compared w t tlw 
difficulty of full-scale < \pe rum nt m op, a all th i odel 
method w rapid and luevi eiuuve It is rarelv po»-i lc in 
actual flying to obftBn any id<a of tin effect ol slight 
chsngia in design Weather londitions motor tr mbles, 
personal peculiarities of pilots etc tend to add to 
complexity of an otherwise very simple problem 

" h xperiruontal flying is dangerous A pilot to de- 
termine whether a new airplane was spirally uostable 
took bis machine up to a good altitude and allowed tt 
to get into a spiral dive lhe machine made five or six 
turns of rapidly widening and contracting helix before he 
could bring it out on a herruoutal path If the controls 
had bean only a tittjp lees powerful, the machine would 
surely have washed to the ground That the controls 
were adequate was purely a matter of good fortune 
Th* axpeadasent wi» a success m that spiral instability 
was denoastegted- Only a few minutes of tame was 
required, bst & formation was obtained as to the 
degree tgfiotttAflUy present nor what remedial changes 
CCy»rtau«d ea paw til) 


“Liberty Fuel” 

A GOODdca) has appeared within thepast 
few si oks upon the motor fuel invented 
by two army office rs and the general tone of 
tin se notin h couple, d with the suggestion of 
governmental a, upland, earned by the 
name under which the new compound was 
announced hue lid to a rather cnthuaiastio 
ac eeptanci of the \ pry broad claim that this 
fuel is soon to replace gasoline on a wide 
scale It won not for a long time possiblo 
to get data on which to base intelligent 
comment but pre ss dc spatches of January 
14th at last met this need 

It apjiears that some. t!6 per cent of the new fuel is 
bens.il wlnlu of the kerosene previously announced as 
Its base there is present but 25 or 30 per eent To 
anione uceiuiunted with tho supply and demand for 
bcu/ol this puts tho LdertvFucI on the defensive at 
once If all the hmsol which wt are now producing 
Could go into its inuiufaeturis it could not be made in 
sufficient quantity to reph e more than two per oent 
of the gasoline which we now use 

Of course this does n >t moan that ‘ Liberty Fuel 
or something like it would not some day be a fine thing 
But it does mean that for tho present it is not to be 
thought of Only by a e omph te n volution in tho ways of 
getting konsol and probably in the sources of supply as 
well could a fuel containing 66 per cent of tins substance 
become a commercial proposition When to this is 
added the further nroumstancc that the inventors would 
not supply the Bureau of Standards with their foimula 
for testing purposes, and that when the Fuel Administra- 
tion finally got some of it for test it found several 
grave technical defects it seems quite clear that the 
whole thing is mote or less of a bubble 




JAVA 


T HE plows of Egypt are still being pulled by oxen Able- 
bodied Hindus are carrying building materials on their backs. 
Progressive Japan still has jinrickshaws. 

But labor grows scarce Man-worjc must be diverted to fields 
where it can best serve. Muscle is fast losing the nght to compete 
blindly with mechanical power. 

Egypt is already taking up farm tractors. Motor-trucks must 
go to India. Japan will replace jinrickshaws with taxicabs. 

Wasteful methods are falling by the wayside. The age of 
machinery will not be denied. The work must go on. 







Wmiopous 


SINGAPORE 


T HE age of machinery- spreads outward from America 
Daring the ten years ending 1916, nearly $1,150- 
000,000 worth of American machinery was shipped to 
all parts of the world. 

In America alone, 115 leading manufacturers of power 
•machinery specifically recommend or endorse the use of 
the Vacuum Oil Company's Gargoyle Lubricants to the 
purchasers of their equipment. 

Vacuum Oil Company Branches and representatives 
dot the earth. Men serving under the red Gargoyle have 
taught unskilled Malays how to operate their American 
engines. Oriental and African misuse of lubricants has 
been corrected. The more intelligent peoples who lacked 
mechanical carefulness have become informed. 

New inventions often bring new lubricatmg^needs 
Aft theae needs arise they will be met by new Qirgoyle 
Lubricants To safeguard the correct operation ofifcachin- 
erjr going to all parts dt*he globe, the Vacuum Oil Com- 
pany maintains an ever-expanding world organization 


The work must 0 
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Lubricants 

A grade for each type of service 

VACWM OIL COMPANY, New York, U S. A. 

* ft, of htnuM" /« 

twrjflrn OJ*»M H mnr)*)Urt i* I*f ivvie 


WELLINGTON New Zealand 
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Mechanical Equipment of the Farm 

Latest developments in agricultural machinery and practical suggestions Jar the Jarmer 


Cmd * I by HARRY C RAMSOWER PrafaHor at Aeneultur*! Envmnna OWo Si«t# Un vwwy 



A farm tractor with broad, dented wheel* far Add work and rubbtr -tired wheels for service on road* 


A Rubber-Tired Tractor 

T HIRl mnw to Ih n. lack <f new ideas in the 
dovul ipineiit )/ farm trictira Road work with a 
tractor while much font* r than toarn work has seemed 
to many to be rather slow Speeds of from 3^ to •$}■» 
miles pei hour are abuut all average tractors moke 
With the regulation wheels equippid with lugs it is 
perhaps not wist to run a traotor on the road faster 
than this because all parts would be subjected to too 
much jar and strain 

A prominent eastern company has solved this probelm 
by providing one set of regilatnn wheels for heavy 
traction work and auother set of rubber tired wheels 
for road work Tho chang from one sot of wht t Is t j the 
other is easily and qui kly made With tin rubber 
tired wheels a speed of ten inilos an hour is possible 
and the wear and tiar on tin mailune is rtdu td to a 
minimum Of course there are some drawbacks to 
such a combinaticn as for example tho adlitim&l tost 
of the extra wheels lo I alance this however is the 
fact that with much hauling to be done a remarkable 
saving in time would be effe e ted tu the course of a few 
years 

Asido from the road wheel feature this machine is a r il 
tractor It is built on neat attrue tivi lines an 1 mate ri il 
of good quality soems to have gone into its making It 
is equipped with n f >ur ryluider motor 4 me hes by b 
inches weighs 3 850 pounds and is given a rating of 
12-24 horse-power It seems to handle a three-bottom 
plow in a very aatisfa tory wa\ 

One feature of eHpeeial note is the convenient and 
comfortable scat for the driver lbc uwkwurl un 
comfortable position which the driver must assume 
on many trailers constitutes an everlasting objection 
to them On s line mu hints the driver must sit strad Ih 
of the motoi or frame and e ami it e vsily change his 
position To sit in sue li a maum r for several hours at a 
stritch is tiresome to say the least The driver too 
is quite well protected by the very ample guards from 
tin dust m d dut thriwu up m the held by the traction 
wheels a feature well worth c usidenng in the | urchaao 
of a true lor 


Keeping Farm Roads Fit 

T HF roads and lanes on the average farm fall into a 
more or less disreputahle condition during the winter 
and spring months making passage over them for teams 
or stock difficult and disagreeable In a large part 
noglee t is responsible for this condition It is quite 



Using a grader for open ditch work 

possible to mako a good road out of earth and keep it 
good A good road, like a good houses must have a good 
roof and a dry cellar Adequate underdrainage by way 
of a line of tile on one or both sides of the road will 
provide the dry cellar and a smooth surface with good 
crown e emstitutes the roof 


The grader or terracing machine shown on this page, 
is inexpensive and yet effeotive m grading up the road 
When drawn by four or six horses a mile of road can be 
graded quickly and well Once graded it will be neoee- 
sary only to go over the road after heavy rains to fill up 
stock and wagon tracks and rub off high spots so that 
water may not stand on the surface A split-log drag 
or one made of planks will accomplish the same pur- 
pose after the proper crown la secured 

The particular machine shown is quite a remarkable 
tool for digging or olenning out old open ditches It 
will pay for iteelf man> times over for this work alone 
It is also used in some oases for digging trenches for 
drain tdn 

lhe road grader drawn by a tractor shown on this 
page, represents an interesting combination A 30-foot 
roadway is completely covered m a single operation 
Several miles of road can be touched up in one day 
with such a rig Tho tractor is doing the work of 24 
horses and six men 

Lack of Equipment in die Farm Kitchen 

T HE statement that tho American poople have boon 
much more tardy in the purchase of modern labor- 
saving equipment for the farm home than they have for 
the farm proper and for the barn cannot be successfully 
contradicted 1 he sickle has been replaced successively 
by the oradlo the self rake and the binder but the old 
stone churn with its complement of milk pans the coal- 
oil lamp, the well sweep, still persist ui surprising 
numbers It should not be said that such order of 
development was not to be desired, for it will be readily 
admitted that a suecessful satisfactory farm home can- 
not be built on other than a fertile well kept sod which 
produces high-yialdmg crops and thrifty stock For 
60 years we have had the gospel of better soils better 
crope better live stock better management preached 
from the lecture platform and spread by the press but 
in all this time we have had but few champions of the 
better equipped farm house 
One reason for the lack of equipment m the 
(OcnHiuuS mptet lit) 
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The 14-Inch uni gnn, «a Its apMUUy designed car, used for shelling the Gernun terrain for SO miles back of their front 


D URING the closing days of the year 1917, ordnance 
expert* of the U 8 Navy, who had been closely 
watching the trend of event* in the great war, became 
intensely interested In the effect of long range bombard 
ments At a point about 28 miles from Dunkirk, the 
Germans had placed a large naval gun which opened 
Are upon that city, causing great damage, while at other 
points similar naval guns were carrying on their destruc- 
tive work It was reported that the Germans regarded 
long range bombardments as of »uoh primary importune* 
that they had dismantled several of their older battle- 
ships in order to bring the guns from them into action 
on the western front This tendency to increase the 
range of guns is demonstrated by the German innovation 
of a gun with a range of 7S miles which fired a light 
projectile on the oity of Paris (sometimes hitting that 
city — more often not) 

While the Navy s limited testing facilities— » c , 
proving ground with a range of only 18 000 yards— had 
never permitted the firing of its big guns at high angles 
of elevation, it was fult that the 14-inch 50-oaliber naval 
rifle was superior to any German gun built, in range, 
accuracy and striking power 

The 14-inch naval gun throws a 1 400-pound projoctile 
at a musale velocity of 2,800 feet per second With 
the Navy type of shell its maximum range is well over 
40 000 yards or 22 miles, while using a special shell 
designed for firing at extreme ranges a range of about 
52 000 yards or 29 miles was possible 

Areas for destruction not hitherto touched were 
opened to a gun of this range 1 roop cent! m lines of 
< am man! cation, railroads, reserve store houses and 
similar strategic points almost too numerous to mention 
could be destroyed by such guns If mounted so that 
they could move rapidly from target to target, their 
possibilities were almost unlimited Guns of this type 
were urgently needed Rear Admiral Ralph Earle, 
Chief of the Navy Bureau of Ordnance recognised that 
need and saw that If a battery of 14-inch guns could be 
plaoed in aotion on the fighting front in I rune* by the 


summer of 1918, they could lcndci a real service t* tbc 
armies 

It was decided that the emerg icy was such as to 
warrant using guns for this purpost lint w<rt intend* <1 
for replacing damaged guns * f th He*t Risks ha l t 
be shouldered in making this d inn but in turn of 
war and need, responsibilities ar lua\y in all matters 
It was therefore, proposed t j 1 mid mobile mounts f r 
the guns (which mouit railwiv m suits fir in no other 
way could the 95-ton 14-uuh gun te transported) 
completely equip them and place tl cm in action in 
I ranee before the close of the summ r lighting in 1918 

In less than 30 days, comphu d< signs wen prepan d 
which called for a battery of five guns each gun car 
train to be provided with a lo unitivi fir hulling it 
two ammunition ears three birthing run t< houst the 
operating personnel a crane tar Hat curs and gondilu 
c»cs for tarrying material as well isoth r mxilmry turn 
In addition to the hvo gun car tr ins a sixth tnun was 
provided to go independently fr iu oi c guu p jsiti m to 
another ihe equipment totalkd fiv* guu tars six 
locomotives and 72 caw 

The gun car consists of two Urge bntlgt girth rs tit <1 
into a single unit 72 feet long mil w ighmg tiS tons 
In the well between the two gliders is in n tt d th* 14 int li 
naval gun which with yokt an I I r h methamsm 
weighs 95 tons and the dO-ton g in slidt in which the 
gun moves back during recoil I lit hy iraiihe r«ioil 
brake and the counter recoil nittlianism arc attached 
to t8h gun slide The entire unit consisting of girders 
gun slide elevating gear *t is in ninte 1 on two sets 
of 12-wheeled trucks The gun is arrangtd to fire at 
angles of elevation up to 15 ligrtcs hrectly from the 
rails, and from a special steel it I timUr foundation at 
higher angles up to the ma\n ini 4t ltgrcts This 
foundation i* prepared at the hru g punt in advance of 
the arrival of the gun car 1 ht gun tr is rolled ovtr 
it and the foundation adjusted unt 1 tl e entire weight of 
the gun car m earned by it 

Aiming is accomplished whin firing from the rails by 


th* use of a t until traik V simple traversing gear la 
provided to enable the gun to bo aimed when it is on 
the pit foundation 

l 1 very iltiii wint forward ox at tl> os planned Con- 
struction was pushed to the limit anti ail Hpcod records 
win broken I In first mount was completed on 
Vpril 25th 1918— just 72 dais from tho date the con- 
tract was signed 120 days from tho daft the designs 
wtrt first starlit) This mount whs proved at Sandy 
Hook N J on Apiil 30th 1918 where it met every 
ttsl most suet iHsfullj June 1st 1018 saw the complete 
f lUllment of the first phase of the projttt tho Naval 
Railway Bat tones were rmtly for shipment 
A slight dtliy occurred in t ht shipment of th* bat- 
teries to Irance for thr German suhmnrim U 151 which 
wits of crating off our et ast sinned to bt cajieually 
anxious to prevent the shipment of the mat* rial Tho 
submarine dangt r hnwtvtr was soon ovtrcome, and 
ht luly 4th 1918 practit ally all thi ni it* rial w as en route 
to St Nasairt Iran e where un cn t ting gang of Ameri- 
can Him jackets was t agt rly waiting to put the guns 
together and get them into actum 1 hi Irene h too, 
wert just as tager to get tin guns into attion so work 
on the aRstmbh of guu cars No 1 and No 2 and thour 
trains was rushed and tin \ left for the Iront on August 
17th and 18th respet tively 

After a short Inal trip over the railroads of Franco, 
ind some pnhminarv tests tlios* guns win rushod to 
I aon where under the direttion of the 10th French 
Army they find thtir first shots against tho Germans on 
September fitli 1918 — mnt months and ten days from 
the date on which work was started 

At I aon the guns inflicted gnat damage their crown- 
ing aihievemcnt being tho destrut tmn of a crowded 
German moving pilule theater One 1 400- pound 
shill hit tht thoattr lowing nothing but a deep crater in 
the ground marked by scattered debris and identifica- 
tion tags of former omi pants of the building 
Gun trains No 1 No 4 and No 5 and the staff tram, 
(Continued on page ttt) 
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World Markets for American Manufactures 


Ed red by LYNN W MEEIUNS 

A department delated fa the attention of American trade tn / 


Far Eastern Demand for Motor Cars 


Ik good r< ids Mi pructically 
i win ri tlx ri is su li a mass of 
pi ill sti mns that It !« hard work 
ill tltliuugli the rural visitor 
half wa\ out of Ins shoes win n 
motoi liorn strikes Ins car the 
o attention to smh sounds- Im 


For fits usi in Japan, the dotted oar is 
prefam I i hit llv because tho Japanese 
lady dm snt ssear a hat Her hair has 
been pniriRtukinglv combed and she shuns 
a bns/< Otter features favoring the 
closed i m in 1 okio are the clouds of dust in 
suinitnr Not that open tara have no 
sale 1 Iks meet tho demand for sountrs 
travel and arc popular with the foreign 
rt sidents 

With more than $1250 000 000 inpital 
invest i d th( 5 unman automobile in- 
dustry is si i mid only to aft el in tbe manu- 
f at taring held 1 xport business is Mtally 
niussaiy for its coiitimnd |irospinty, 
and t lu ri isastc id> lmnust tn the number 
of motoi lompaniCH euttung foreign fnlds 
One of the lx si known umnufaiturers m 


campaign tint is plamig his produi ts m 
the world « in >st profitable markets He 
la sending higli-i aliberid reprosi ntativcs to make 
systematx studiui of tin needs of hisjprospm tive i us- 
tomers 1 hose men an supple d before they leave the 
United Hlatss with all the information that is obtainable 
here Tht> start out with a fur knowledge of general 
conditions in thu countries to be visited, with particular 
cmphaBis upon road systems, fuel coats and tho pur- 
chasing powtr of the people 1 he motor vihide has 
to have something more than a footpath to travel over, 
gasoline or an equally efficient fuel, to keep it going, 
and a regular expenditure to maintain it 
t Where Favorable Conditions Prevail 

Good roads and prosperity usually go together in tho 
Orient as well as in other parts of tin world 
They are found especially in (hi Phlh|>- 
pines the Straits Nettlonunts, the 1 ed- 
orated Malay States and the Dutch East 
Indies Lost j ear the Philippines enjoyed 
the largest trade in their history The 
nativis are the principal buyers of motor 
cars and they prefer small, lower-priced 
machines In Manila most of the estab- 
lish nunts that URed to keep horses and 
viluchs for hire now maintain motor cars 
for rc ut by the hour A motor bus line 
is projei ted and if fuel costs do not do- 
on out the lompany operating those 
huHiics will import gasoline from the 
United States in its own sailing vessels 
I here are more than 1 000 miles of un- 
proved roads In the Straits Settlement* 
and in the Federated Malfly States This 
region is well off financially because its 
raw materials— mainly ruhber and tin — 
were neodfd for war purposes, and they 
are also important in time of peace 
Purchasers of automobiles (and this state- 
ment applies equally to buyers m the 
Dut< h Past Indies) are interested in oars 
of the belter grades Freight ratea to these countries 
aro high and the man who buys an automobile thinks 
he might as will havo n good one, because a considerable 
part of his investment is spent on transporting the 
machine from the United States 

Mini!* is a good dutuliuting point not only (or the 
Philippines but for much of the Orient The manu- 
facturer introducing his (nr into Malaysia should con- 
centrate his efforts in Singapore Batavia and Soerar 
baya are tho principal ports of entry m the Dutch East 
Indies The motor oar business in other Far Eastern 
countries is oentered in Shanghai for China, Totao for 


Japan, Calcutta, Bombay and Madras tar India; and 
Bangkok for Sum. 

Argentina LSce* Our Office Fare tare 

“ AMERICAN manufacturers ol office equipment 
H have firmly established themselves in the Argen- 
tine market,’ writes an Ameruan representative from 
Buenos Aires “They have the reputation of designing 
the most practical and tbe most efficient type, and as 
y at no European manufacturer has been able to offer a 
style that is so well likrejL In tlu vtar preceding tbe 
war, Argentine spent at least $760 000 for American 
office furniture and for oh$8b to be used in theaters and 



Transporting timber in the ancient fashion 


schools Just before the war broke out, there was a 
financial crisis that hindered sales, but the country has 
become proa per our since then, and furniture dealers have 
disposed of most of them stocks Now there is a shortage 
“American desks are so popular in Argentina that few 
busmens men will have any others Low roll-top desks 
arc preferred to those of extremely high style. It is 
most profitable to import desks of medium to good grade, 
bei ause the duty and the freight rates are no higher than 
than they are on cheaper kinds, for which there ta not so 
large a sole.” 

American Chssn In Demand 

According to a chair manufacturer who has received 



The Sultan ef Sttht dm his staff h 


©ties, the largest oafl flWOr cheap chairs Jn»w 
Grecian type, which are.d** tested with StomesMo 
Tbe Argentine market absorbed Marly 40,000 
chairs monthly mm tteiww. the flnisbfaj 
ore natural wood «jldWMek. It is advisaFft 
them a good wt 4* Wk 

down," one dawn fa 4#<W, They ore whitett 
of an pesM A**' u A 

familiar with the Attptfc* fttttiWte OridM 
hundred suite* of four chaw, ttya a 

and one fata, for im topffioes and w*iU*| w 
be sold monthly. Tbe snail inducted id attcb 


of medium grade with a famahaped bwok, quartered 
oak fiueh and a rioaely woven sane sent The duty 
levied on this type of chair is about 38 poser ($34,13) 
per dosen. Almost every office lb Argentina OjOatsins 
one or more American swivel ehaue. Under normal 
conditions probably three hundred dosen per month can 
be sold. 

Tbe education of Argentina office assistants in the in- 
telligent IMS of modem time- and labor-saving devils will 
largely increase the sales of American eorreapoawfanoe 
files and card index systems, which already have been 
successfully introduced If manufacturer* of American 
Office furniture would equip free of charge some of the 
Ooansercdai school* maintained by the 
Argentine Gqyeramcht, and provide a 
w eH-train©d instructor to teach the use 
of modern office facilities, the mvostugent 
would be likely to yield substantial re- 
turns 

Sectional bookcases are good seller* m 
Argentina It in important that the 
bottom section should be provided with 
wooden doors to conceal the paper covered 
hooka, which become ragged and soiled 
from constant use Tbe else desired for 
this section is a depth of from 18 to 18 
inches and a similar height 

Because at present price counts more 
heavily than quality m Argentina, the 
sale of steel office furniture will be some* 
what restricted Although prices are very 
high, there seems to be a continual demand 
for steel files and card index caare A 
well-directed campaign should place in 
railway offices, hanks, commercial houses, 
libianes, and Government buildings the modem equip- 
ment that they now lack 

How to Increase Our Bales 

"The American furniture manufacturer must keep 
three things in mind if he wishes to build up a profitable 
business m Argentina,” said a visitor from Itosano 
"He should standardise equipment, making fewer 
changes in dimensions and styles Some time ago, 1 
bought some correspondence files with the under- 
standing that more of the same kind were obtainable 
when desired Naturally it was considerably annoying 
to be told later that a newer style had replaoed tbe 
variety that I had bought The lack of uniformity in 
color limits the sale of American furniture 
The golden quartered-oak finish u the 
most popular in Argentina, and all kinds 
of office equipment should be in the same 
shade of that color Jt is sometimes 
difficult to match desks and chairs with 
bookcases and other equipment Your 
manufacturers should settle upon definite 
Styles of golden oak, light or dark. 

"Then as to pecking Shipments from 
the United States are Well bored, but there 
is too little economy of space I know 
of one consignment that created a freight 
bfil of several hundred dollars more than 
was necessary Sanitary bases for see* 
treasl bookcases were shipped set up in a 
box, and under separate covet were ssnt 
a number of empty card-index boxes which 
could very easily have been packed hi the 
uwiied space within tbe bones. As freight 
rate* ware than $1 pep cubic foot, a little 
better judgment in puemrig would have 
effected a large saving It ddae not 
eeem possible to emphasise sufficiently to 
the American pucker that export freight 
rates, especially to Latin America, quite as 
Often are a matter of spare occupied an of actual weight. 
In moving stuff by nil express into the next stata 1&e 
tariff nay he baaed on weight (dong; but taUftterft 
hltoh an an extra ear vt 4m to aafatemfida waste 
ap se * , and must accordingly ekes «* 

' St would seem that A r g entina offere a swfKftft*,#. 
tractive fietd f or Americas 

them through KliMiMinK 

•ucoessluliy by A meri ee a fa to g the 




BOSTON to BOSTON 

Via San Francisco and Los Angeles 


T WO Goodyear motor trucks, 
shod with Goodyear Pneumatic 
Cord Truck Tire*, recently carried 
lull loads from Boston to San Fran- 
cisco and returned to Boston by way 
of Los Angeles. 

They were taken off their regular 
Akran-to-Boston route without spe- 
cial preparation and sent west. 

A* shown by the recordogreph, they 
completed the 7,763-mile round trip 


in 24 days, 1 hour and 55 minutes of 
actual running. 

The journey constituted a remark- 
able demonstration of the ability of 
motor trucks, equipped with Good- 
year Pneumatic Cord Truck Tires, 
to negotiate ‘6he worst kinds of god.'g 
found anywhere. 

For 71.5 per cent of this transconti - 
nental jaunt was ma de over unim- 
proved roads and in wagon trails. 


The traction of the big Goodyear 
Pneumatics enabled the heavy 
trucks to negotiate mud, sand and 
grades that would have stalled solid 
tires. 

This memorable performance of 
these pioneering Goodyear Pneu- 
matic Ccrd Truck Tires points to 
their immense advantages for both 
highway hauling and off- the -road 
work. 


The Goodyear Tire & Rubber company, Akron, Ohio 



SCIENTIFIC AMERICAN 


February 8, m» 


Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arb 



Making the moat of the bicycle during 
winter months 


When the Bicycle Becomes an 
Ice-Boat 

W HY leove the bicyolo idle in the 
cellar during the winter months 7 
When the roads art covered with snow the 
bicycle can be turned into a temporary 
ice boat and used on froisen ponds and 
riven At least that u what <i< ourreil to 
a Brooklynite ami ho aet to work to prove 
his assertions 

The bicycle cau be readily converted 
into a serviceable ice-boat by removing 
the front wheel and using in its place some 
form of frame resting on a pair of skates 
In this case the Brooklynite arranged the 
frame with two small seats so that he 
cou'd ride about with two youngsters for 
company s sake Using a non-skid tire 
on the roar wheel it is possible to attain 
considerable speed with a vehicle of this 
kind and in tho absent c of a non-skid 
tire, a bit of adhesive tape at regular 
intervals along tho tire serves the purpose 
of better traction 

f A Saw Hut Is Different 

T HF saw herewith illustrated, and 
recently placed on the market by a 
Newark manufacturer consists of two 
■teel arms actuated by a powerful con- 
necting spring and crossing at the other 
end through a slide Brackets are 
fastened to each of tho flat ends to which 
the blades (or plain pressure burs) are 
attached These brackets are so made 
that the bludes can be litted with teeth in 
or with teeth out and at any place on the 
flat end of tho frame Accordingly the 
outfit is extraordinarily flexible and can 
be adjusted with great exactness to the 
particular size and position of the tree or 
lumber to be cut Two blades can be 
used cutting against one another like 
the blades of a pair of scissors or a single 
blade opposed by a plain pressure bar, 
as illustrated 

When starting the blades, or blade and 
bar, are spread against the resistance of 
the spring, so as to straddle tho tree or 
log The machine is then simply worked 
back and forward all tho necessary 
pressure being furnished by the spring, 
whose tension Is balanced by the compen- 
sating spring noting through the hollow 
bar attached to the arm Owing to tbe 
action of this compensating spring, it is 
unnsoessary to adjust tbe position of tbs 
brackets on the ban for any sm al l or 
medium timber 


The great advantage claimed for this 
outfit u not alone in the great decrease of 
elbow grease which it require* — a de- 
crease so great that a child can out tho 
hcAMesI trees or timbers according to 
th( rankers In addition to this, there 
is t be considered the great convenience 
of la mg able to apply the saw wherever 
disind One can stoop over and cut a 
tri r flush with the ground one can insert 
the blade under a prostrate log and cut 
tho latter regardless of itB position one 
can stand on a limb and sever another 
limb above or below in fact the saw can 
be used in all sorts of places where it 
would not be possible to employ the 
ordinary cross cut blade Government 
tests inchoate that one man with tlus saw 
can work to batter affect than two men 
with the ordinary cross-cut saw 

A Decorticating Machine for Flax 

E XPERTS in the preparation of flax 
have reccn iy had their attention 
drawn to an invention of Mr A L 
Spalding of Dundee Scotland, which, 
according to the claims made for it, can 
perform in a f< w hours all the processes of 
preparation from tho tune the flax is 
pulled from the ground until it is in a 
state for n anufacture The si ^lficanoe 
of these t utms u made sufficiently clear 
by the s alement that under present 
technique this preparation consumes 
weoks of time and a great volume of labor 
For centuries scientists and mechanics 
have been experimenting in tho effort to 
simplify and improve tho prooes* of 
retting but profress has been so slow that 
if Pliny were to roturn ho would recognise 
present methous us substantially identical 
with thoso described by hun as employed 
by tho Lgjptuns tho flax magnates oi 
his day After the rippling comes the 
steeping the plant being placod in a large 
receptacle filled with water and covered 
with straw and stones A fermentation 
is here sot up, requiring the nicest care 
to avoid over- or under retting Then the 
flax is taken out and dried, broken, 
toutchod and hackled 

All this require* from two to four weeks. 


But by tbe Spalding pro- 
cess the reeds are token 
from the field and put 
directly throuf h the decor- 
ticating machine which 
takes off the seed and pre- 
pare* the shove The ma- 
terial is than scutched, the 
gum extracted and it is 
ready for manufacture It 
is said that the a hole pro- 
cess consumes fowor hours 
than the | resent one does 
wu ks In adi i ion, Mr 
Spalling claims that his 
proocss would save an 
enormous quantity of 
straw which u now burned 
or put back m the ground, 
as well as of gum and 
shoves which at present 
are obtained only in a 
very unworkable state 
Dun lee experts who 
have examined the appar- 
atus and tested the ma , 

twial which it turns out Orchestra leader following the movement* of the 
are very fatorabiy im- players by mean* of a periscope 

pressed by the results and 

some maintain that if properly developed, two well-known plays To his disma y, 

tho machine should revolutionise the however, it was disoovered that the 

whole flax im'usf ry Others, while freely orchestra pit in the theater was under the 

conceding the value of the processes which stage yet the demands of one of the 

have b«on diacovered here, are in doubt playa— a pan tomme— required that Mr 

as to their success on a practical com- Hyde watch the stage and direct his 

mereial scale In any event, the future orchestra so that the music would syn- 

devolopment of the invention will be chronise exactly with the movements of 

watched with the greateat of interest the actors 


I 


A Periscope for the Musical Director 


the actors 

1 he difficulty was finally solved by tbe 
use of a trenoh periscope, permitting Mr 


AT the mention of periscopes one Hyde to follow the movements of the 
*» might naturally assume that this is players from his director s seat under the 


*» might naturally assume that this is players from his director s seat under the 

another war article Periscopes are gen- atage The periscope shown is an exact 

erally associated with military or naval °°py of the historic one which Capt 

warfare But in this case the periscope Bairnsfather supplied for his soldier 

is far reinovod from warfare, this u a musical comedy, ' The Better 'Ole " 

£Z £ ‘ ppUed t0 Recent *><**«* 

Herbert L Hyde, oomposer and mem- Operatlvenes* A prior patent for a 
ber of the Chicago Symphony Orchestra, ® achlue "though the machine may not 
oame to New \ ork city some Itime ago to "• Poetically operative, may operate as 


i inusio at th*^premiere of 



■ speed to wsed ortllng wwfc 


a pnor publication, which will invalidate 
a subsequent patent to another, which 
embodies tho same principle in an oper- 
ative machine There is a presumption 
from the grant of separate letters patent 
for two improvement* on tbe pnor art, 
but there is a specific difference between 
tbe inventions As against complainant 
in an infringement suit, the presumption 
of utlhty of the machine of a prior patent 
is greatly strengthened by the fact that 
ooroplamant for many years represented 
it to be useful, and the machine of a 
patent relied on a* an anticipation is not 
to be deemed inoperative if it can br made 
to work by a slight alteration — Dalton 
Adding Mach Co v Rockford Milling 
Mch Co U 8 D C of 111 
Patentable Designs —A design, to 
be patentable, must disclose originality 
and the exercise of the inventive faculty, 
but invention may retide In a new com- 
bination of old elements, such a* to give 
a new and an ornamental effect —Knapp 
v WM d BaumorCo U 8 D C of N Y 
Improvement on Another's Patent. 
—If a defendant appropriate* a patented 
invention and improve* upon it and 
obtains a patent, his patent gives him on 
exclusive right to the improvement, but 
no right to use the invention of the prior 
patent — Knapp v. Will d Bowntr Co. 
U.B.D.C.oftf, Y. 

(OMtoimlmto* *■» 
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At the Nation’s Service 

/ T'HE ability of our Country adequately to take a prominent 
place among the nations of the world is due in no small 
degree to the mineral wealth with which Nature has so 
richly endowed us. In the dark interiors of our mines and 
on the scarred sides of our hills are born our freighters and 
locomotives; our farm tractors and motor trucks; the ma- 
chinery for our factories and the frame work for our sky 
scrapers; our light, heat and power; in fact nearly all the 
implements both of our business industry and our home life. 

The miners of the country are the men who labor first that 
these things may be put at the Nation’s service. That they 
realize the importance of their task is evidenced by the 
way they perform it. Every year Bees an increase in the 
production of practically all the minerals — an increase suffi- 
cient to meet the nation’s increased requirements. Even 
the enormous demands made during the war years were 
successfully met. 

The Hercules Powder Co. is glad to call attention to these 
men at their work. We know them well, for our connec- 
tions with them have been intimate for years. By far the 
greater part of our production of Hercules Explosives is 
used by miners who are doing so much to provide the im- 
plements which are vital for the industrial and social pro- 
gress of the Nation. 

HERCULES POWDER CO U 



* The advertisement inaerted at the upper left hand corner of Ihli page ap- 
peared in the national maguztnea during the darken dayi of the war— June, 
July, and Auguat, 1918. The fact that thia advertiacment can be ao cloacly 
paraphraaed, and atill apply to the problema of today, ihowa that the power of 
eiplotivca ia aa vital to the taaka of peace aa to the taaka of war 
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WILLIAMS' 

SUPERIOR DROP-rORGINOS 
AND DROP- FORGED TOOLS 

When we say — "Willism*' Superior Drop-ForginjJ* and 
Drop-Forced Tool*” — it is not in the spirit of egotism or 
boastfulness A keen sense of our RESPONSIBILITY Coes 
with that word ‘ Superior ” It is our assurance— our word of 
honor- to our customers that they are getting the best pro- 
duct that nearly half a century of experience has taught us 
to make The reputation of J H Williams & Co stands 
solidly behind every Drop-ForgingandTool we manufacture 
The above illlustration show* a number of Williams’ “C‘ 

C lamps “Vulcan" heavy service, ‘ Agnppa” medium ser- 
vice, * Light Service” and "Vulcan Tool Makers' Clamps” 
carried in stock in all sizes Booklet with detailed descrip- 
tion will be sent on request 

"There'* a Willi amt Clamp for ovary purpura" 


J. H. Williams 00. Co. 

"Th« Drar-rorSln* P*o«l«" 


A Boiler Preserver Which Bhotetes 


W«iem Office and Warehouse 
2 H S Clinton Straat 
Chicago, Illinois 


General Office* 
28 Richard* Straat 
Brooklyn New York 


A WORTHY BUSINESS AMBITION 
brought about our long investigations 
and research work to improve the lasting 
qualities of sheet metal products. This result 
has been accomplished in Keystone Copper 
Steel— and without excessive cost to the user. 



a* formed from Apollo-Keystons Copper Steel Gel- 
vanned Sheet* are moat durable and mutant to mat, 
Actual time and lervloe have proved that high grade 
Steel alloyed with e certain percentage of Copper will 
withstand nut and corroaum to the hlgbeat possible de 
groe, and awaret long life and satisfactory wear frees 
all form* of exposed sheet metal work Look fc ' 
Keyitone below regular brand*— ii Indicate* l ‘ ~ 

Steel i* used, and (a placed there for your pi 


AMERICAN SHEET AND TIN PLATE COMPANY. 



I IN thus advaneed day them seems to be 
I 1 little excuse for bailer trouble* At 
least one boiler preserver i* now in 
whieh w claimed to eliminate all boiler 
troubles In fact, the formula for the 
mixture has been in continuous use for the 
past 30 years and the boilera of the plant 
where the formula was first tried out are 
still in sc met and treated regularly The 
original tube* are apparently as good as 
new, and no boiler repairs have ever been 
made or found neeeesary At all time* 
the boilorw are practically free from scale 
The remarkable feature of the boiler | 
preserver in qiieetion is that the chemioal 
formula 1ms proved natufaotory m every 
bind of hoik r feed water thus far tried, 
and particularly so with well water used 
for boilorM The chemicals used do not 
injure steel east iron brass, copper, rubber, 
glass val vis and packing Tho composition 
prevents jutting, removes boiler scale 
gradually and prevents the formation of 
new scale It will not carry over with the 
steam and doe* not interfere m any way j 
with tho lubrication of steam cylinder 
and other equipment, where the lubricant 
is fed directly into the steam flow 1 

The boiler preserver referred to has 
stood for six months in wooden barrels 
without injury to ths latter, indicating 
its harmless nature A gallon of this 
jweserver weighs about 9K pounds, and 
the quantity generally prescribed for 
boiler use is two gallons per week for every 
125 horse- power of boiler capacity It is 
generally fed into the boilers through tho 
boiler feed pipe 

The Current Supplement 

I N DIA is a land of mystery to moet of us, 
and the cugtoms and manners of the 
difficult of understanding by 
most Gulden tain An article In the our-] 
rent issue of the Scientific American 
Supplement, No 2249, for February 8th, 
Some Aspect* of Hindu Life in India 
deals particularly with tho family life, 
and draw* a picture that is intensely in- 
teresting and which will be read with 
pleasure as it M written by a native who 
thoroughly understands the intricacies of 
his subject The Hero Shrew describe* and 
illustrate* one of the moet curious animals 
known The sene* of pajxtrs on Anomahe* 
tn Animal Life is oonduded in this issue, 
the present instalment treating of the in- 
vertebrate* TrantporiaHon on the Mag- 
dalena River, Colombia, give* a very in- 
teresting account of methods in an im- 
portant district in South America of con- 
siderable commercial promise The paper | 
on The Role of Selection in SeoluUon is con- 
1 tided in this issue The Detection of 
Ghost* ' in Pnrnt is a scientific discussion 
o! an important problem in the construction 
of optical instruments, and is accompanied 
by many explanatory diagrams Photo- 1 
graph* on Salted Paper gives instructions | 
for the preparation of a material which 
enable* the production of an extremely 
wide vanety of effect* and gives mo*t 
beautiful results Other articles in this 
issue are A South Carolina Meteor, Die- 
coloration of White Paint and Action of <*- 
Baje on Metal* 

The Instability of American Airplane* 

,Centtmted from po$* lit) 
. To ocroplets the experi- 
ment, it would be neesreery to repeat the 
dangerous feat for every change which 
Mfgeetod itself Naturally, a designer 
wUl be very economical In hk suggestion* 
ider such conditions 

"Tbs Bleriot monoplane he* only a 
•mall rolling moment due to side " ' 

■table on the Dutch roll and ‘ 

unstable m spiral motion, 
motion is a slow divergence * 

itself in 68 asoonds Thk 1* T . 

slow change and *ould (hr* no trouble to 
the pilot The wall-kn o wn steadiness of 
thi* airplane is in full agreement with our 1 
iticel oondukone. The Bkriot makesl 
no claim to lateral stebfllty, but> • 


*ide eUp, is 
only (lightly 
The spiral 


»» 

tially steady and easily oontrolbd. In 
Dutch roll the gMMhNM** 
and hence very stahk, The-wW 
is not damped, but so stow tlmt th 
bility may be oaflM neutral. Tfce i 
the French eohool hts alweye M 
machine whoee lateral stability k to ,, 
so that it will not be thrown about W I 
wind If we turn to jjractieal attain 
in the war area, we observe that the, air- 
planes which are noted for their i taarihu re 
at low speeds ere the light AntoiAegte, 
Jarman, various Taubos derived mol 
Etnoh, etc Theee planes have a large 
wing area and light loading, probably three 
and four pounds psr square foot. The 
light loading enables the planes to gala * 
safe low speed without having the angleof 
inddenoe near the angle of maximum lift. 

[ "An airplane in flight has su degress of 
freedom, three of translation and three of 
rotation Any study of its behavior must 
be bused on ths determination of three 
forces— vertical, transverse and longitu- 
dinal, as well as couple* about the fibres 
axes in space The Use of a wind tunnel 
in experiment* was based on the assumption 
that it is immaterial whether the model 
moved through still air or was held sta- 
tionary in a current of air of the same 
velocity The principle of relative velocity 
is fundamental, and the experimental dis- 
crepancies between the results of toots 
conducted by the two methods may be 
ascribed on tho one hand to the effect 
of the moving carriage on ths flow of »ir 
about tbe model and to the effect of gurty 
air, and on the other hand, to unsteadiness 
of flow in some wind tunnels The wind 
tunnel method of experiment requires 
primarily a current of air which ia steady 
m velocity both in time and acres# a 
section of the tunnel It permits * 
leisurely study of ike forces and eouphe 
produced by the wind on ths model 
Steadiness of flow of air and an aero- 
u/nanuoal balance is well adapted to meas- 
ure with precision the forces and couples 
on a model in any position The results 
are applicable to full scale aircraft 
‘ 1 he Institute wind tunnel k boused in 
shed 20 x 25 x 60 feet in sue The tunnel 
is 10 feet square in section and 53 feet in 
length Air is drawn through an entrance 
noazlo and through the square tunnel by 
a four-biaded propeller, driven by a ID- 
horse- power motor Models under tost 
are mounted in the center of the square 
trunk on a vertical arm The air passes 
through a honeyoomb made up of a nast 
of three- inch metal conduit pipes, two feet, 
six inches in length The honeycomb has 
effect in straightening tbe flow and pre- 
venting swirl of air Ths air is then 
drawn past a star-shaped longitudinal 
o an expanding cone, with a 
maximum wind flow up to 40 mOee per 
hour The eons expands in length of 
1 1 feet to a cylinder of seven feet diameter, 
the expansion reducing velocity to ruse 
static pressure of aur The large fan dis- 
chargee into the room thereby reducing 
velocity of discharge and keeping down 
the turbulence of wake Left to HeeU, 
tbe speed of tbe wind In ths tunnel Will 
vary eomo two per cent ia two or three 
minutes The causa is not und 
Tbe gustmeee ci outdoor wind e 
have no effect," 


■**« »- *«■■ * re 

ICeMneti from pet* tm 
farm home m that we h*f» M* ac- 
customed to look upe* the water system, 
lighting system the vacuum dauber, 
cream separator, eto., as luxuries. 
They are not so, rather must we bow oca- 
rider them as neomwittw User true it k 
that the luxuries erf *M generate?, bewme 
necessities of the next. The writer believes 
that *16 spent for a bath tub will yield 
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improved washsr the etectrio iron 
■weeper the creem separator the powor 
ohurn oil ere time uvera end when in 
teUi gently installed and used enable tic 
wife and mother to devote her time and 
energy to other things 
Then too how much these things add 
to the dignity of the home, to the self 
respect of the family And such things 
are real factors it the monoy maki g 
capacity of any farm plant As a people 
farmers have been lacking in eelf respe t 
Hiw many times is the statement mad 
Oh I am only a farmer seemingly 
apology for the profession Few poop e 
are better than they believe themselves 
to be If money spent for modem equ i 
tnent for the home will increase our respe t 
for ourselves then the investment will be a 
profitable one 

Battfeahip Gaos on the Western Front 

(ConHnutdfnm pat* tit) 
left St Nasaire on September 12th 13th 
and 14th After a short stay at the A E l 
reserve artillery base at Haueeimont thosu 
guns proceeded to Thierville near Verdun 
and opened fire on Longuyon and Mont 
medv to interrupt the German main ra 1 
line of communication* between Meti and 
Sedan This railroad had long been 
immune from the fire of the Allied armies 
as it bad been up to that time well 
beyond the range of their guns It ley 
at a distance of about 40 000 yards 22 
miles behind the enemy hnes, and was 
the only line available for troop transports 
tion other than a line running far to the 
north through Luxemburg This 1 nc 
was an easy target for the 14-ineh naval 
rifles and so at Verdun ss at Laon tie 
accurate and destructive fire of these gi is 
created havoc in the German lines Troop 
_ the Mets-Sedan line was 
seriously impeded a sir gle hit from one of 
these guns completely destroying three 
railroad tracks for a distance of over 150 
fee* leaving nothing but a deep shell b lo 
to mark the spot Within a month after 
theae great guns began their bomber 1 
ment at this point the American Army 
pushed forward and definitely out the 
enemy s line of communication 

The last shot from the batteries was 
fired by Gun No 4 at Thierville near 
Verdun at 10 50 A M on the mon i g 
of November 11th 1013 By a eurous 
coincidence the headquarters train carry 
mg General Foch and the Allied Staff 
which met the German envoy* awa ted 
the Germane on the identical tiding near 
Compiegne from which the Naval Railway 
Batteries had fired their first shots Just 
two months and five days previous 

Whatever the other accomplishments of 
ir Navy and our Army in the great 
struggle just passed history sen not fa 1 
to aooora a place of promineaoe to the 
Naval Railway Batteries Rear-Admiral 
C P Plunkett U S Navy who com 
m&nded the expedition can well be proud 
of it# achievement*. The Nsval Railway 
Batteries were the only strictly American 
guns in the war and were also the most 
accurate and the longest ranged, of all 
the mobile guns of the armies en 
the war 

Wood /Ufa u a Polish 

QOMEONt has pointed out that the 
O consumption of wood as fuel to attended 
with a by produet which has exoellent 
" ' ' ualities. The writer recom 
ash for polishing steel pewter 
brass, and copper in this way Tut soft 
white, flaky ash Is as our careful grand 
mothers well knew the best thing iu the 
world as a cleaner and polisher It will 
make the poor neglected fender shine like 
silver put the wonted polish on the dulled 
luster of the brass eandtestuirs, fetch the 
soot off your enamel and aluminum kettles 
ted dean them inmeto m well 
jr of that unp leasa nt oily odor 
, . _ jeliind which to many meaning 
gj*£«(rtlon» leave in their woks And* 



worth trying 




Use Fibre for 
Reconstruction! 

The war is over but the battle of keen com 
petition ib just beginning Reconstruction 
abroad means reconstruction at home Sue 
cess is based upon efficiency and efficiency 
begins with the raw material 

diamond* Fibr<& 

represents progress — a step forward in the 
industrial field Here is a modern material 
(in sheets rods tubes or special forms) that 
will stamp drill punch, thread tap, turn or 
mill It contains no grit or edge-nicking 
elements and can be machined with but 
little wear on tools It can be had ngid or 
flexible, is almost indestructible and will 
withstand severe vibration without crystal 
lizmg 

It it strong, tough, homogenous, non con 
ductive electrically and remarkably high in 
tensile compression and can be finished with 
paint or varnish Its easy workability saves 
overhead Its light weight saves freight 

Have You a Problem 

Do high costs and material scarcity bother you? 
Investigate Diamond Fibre Get m touch with our 
Trade Research Department and learn the many 
merits of this remarkable material Tell ua your 
problem and let ua try to help you 


Diamond State Fibre Company 

Bridgeport (near Philadelphia) Pennsylvania 
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New CTROMBERC Ooes 

«/ Carburetor 


Recent Patent DeeMoai LEGAL NOTICE* 

(Cmiinuei from pa* ;*») 

ud not technically a privy thereto, el- D A T ET 1\I TH JH 
t Sough allied in interest with defendant, ia 
DOt bound by a decree affirming the 

validity of the patent alleged to have been T F JfOU HAVBAN INVINTIW 
infringed Defendant who admitted in- f Jj& .nd^teyWlu^* 

fringement of a patent, otherwise invalid, Co for B / V H, e in regard to the best 

and defendod on the ground of public way of obtaining protection- PWsae 

prior use, has the burden of establishing aend sketches or a model of your in- 

such use beyond a reasonable doubt — vontlon and a description of tie 

Tasman v Deturc et a! V 8 C C A device, explaining its operation. 
of N Y All communications are »t* Ictly OOB- 

Flrst Inventor. -The original and 

flrtt inventor ia he who had not only first cnablesus m many eaaea to* sdrtoe 

originated the novel concept, but who m reg ^d to patentability without 

through the exercise of reasonable diligence on y expense to the client. Our Hand- 

has reduced it to practice — for a mere oon- Book on Patents Is sent frt e on rs- 

oept, not reduced to practice, is not paten- quest. This explains our methods, 

tablo A device need not be perfect in terms, ^ etc, i n rega rd to Pstewta, 

order to escape the charge of inoperative- Trade Marks, Foreign Patents. Me, 

ness, and in case of a pioneer patent no one SCIENTIFIC AMERICAN 

can expect the operative character of the mMw NjWri OWw Iha a BwW y si 

dovnH to respond to the highest test of per- aSSS^J^EftalllSISl! ** rtk "*“* ** 

feet ion — Hildreth v Maetorat BBS Fed 68 MI1NN Sc 

Combi ration of Clemente —The nisMIB. gtr ij m l 

more fact that human agency i-torvonos T0K WA SHWCTOB. B.C. 

in an o|ieration does not render a combi- 4MWIM1M 

nation unpatentable nor is it recessary 

that the action of tho elements bo annul- AxuniwI Subscription Rate# 

taneous nor that one of the elements shall Sdoatifie Amsrleaa PuMIraHoas 
so enter into the combination as to change £££• " " 

thl Action of the others — but it u i ulficient U70> 000 v«lt I 00 

if there bo w>mo joint opcratioi of tho fo * Uge pt aSSSw!? 
olemenN producing a result duo to thur For«l«» PHtw 

coOpcratm a< tion To constitute a pat- BrUntlftn AmsrimD si so per y*»r sddMooaL 
entubli com In nation, the result itself need Bupptemen ‘ * 100 

not be ik w, but it is sufficient if an old r n y 

result lit produced n a more faoile, coonom- Amerima 7&« t wr >«« additional- 

ical, or < (In lent way -Willard v Union HsprU»«t 

loci co Mi™ 48 Th „“,"?;!rfn^‘ p t o . , 'aar :b? 

Novelty vo Mere Erlarficmcnt - M by ^ M* 
While one who, by er larging bisc of dmilortbidi 

paterted article makes it bui table for new — - « ■** — 

Classified Advertisements 

device whereby new and useful result is i M ^,Y^f n ,u r in nm l "mi”r* n tb*o Vj'lfnA soMeM* 
obtained, thiro is invention, which is cTunt M%n’ voids' tifdM 1.™ All 
patentable —7 ijntf Carbonto Co v Chi by o rsmltunw 

Chnet Co M3 hd Si wjsinm* orromnunu *" 

Pater t and Infringement of Minor 

Improvements — Claims n patents for pnauimtsx m fininiKi n k st 0 .sth. 1 ids • *s- 

miuoi improvements in an art rlready well *i»i? 0 

understood should bo strictly construed jjjjM® v ' ta J B " n,m “ w 0, »“ “ Uo “ “*" • ““““A 

The omisbion of ore clement of a c laim to a — ■ ... — 

patent avorls nfringomert — lv aiorbury WANTIB 

Forrel fdy «£. Meh Co < L J MannUt kV’IZh' I rFZxKSAtS!* *** "**■ 
MA Co V & D C cf Conn — : — — 

Narrow Clalma -I’atcrt for a mold for 

making rubber heels claim of which spe- *»££ 

rifiad a mold chamber having one wall imi at hiT* ttim ti but frit ■ irm rSThnii immi inniilflng 
convex and the other concave, held invalid, alfnEm 

and further held not infringed, if deemed ! 

limited to the particular structure shown 

and doscribod in the patent — I T S 
llubher Co v Panther Rubber Mfg Co 1 
U 8 D ( oj Mate i 


quest. This explains our methods, 
terms, etc , in regard to Patewts, 
Trade Marks. Foreign Patents, etc. 
SCIENTIFIC AMERICAN 


1 munn a co„ mmrt I 
1 -a «- rAMa.c. I 

Annual Subecriptioa Rates 
Scientific American PubtkadoM 

SdntlRo Amrrinen (MUbUrhed 1M9) can jpeer II 00 
8ciakUQ<- Ainrrlcnn HupplaroenS (eetablUhed 

1870) one yew I OS 

Postal* prepaid In United Butee and pemniees, 
Mexico Cuba mmI Vemma 

Belentlfto AmerlinnTrSTpeo^xT eddltionxl. 
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emp Imiu ivuiiwnr deli • do busins ■ mrwbera 
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WANT to come pond »ub expert loom maker. 
E c took Uox tu Louit Benuh, ( eh 




A "Pioneer Patent" is one which 
meets an old or plainly recognised want by 
an entirely new method of approach A 
machine patent, to bo broad enough to 
cover evt ry method of approaching a 
desired result must bo basic or pioneer, in 
such a way as to monopolize, not only tho 
particular method but any method making 
use of equivalents A patentee cannot 
claim as invention a combination that has 
nothing to do with tho purposes of tho 
device, unless he uses clear language mak- 
ing the extraneous combination applicable | 
—F N Hurl (o v W 8 Ritchey & Co 
V S n C of N Y 

Identity of Design — Sameness of 
appearance to the eye of an ordinary ob- 
server, not mere difference of hoes or slight 
variation in configuration, is the test thst 
determines identity of design on tbs ques- 
tion of infringement Where, in infringe- 
ment suit, prior use is sought to-- estab- 
lished by oral testimony only, the proo# 
sustaining it must be clear and beyond a 
reasonable doubt —Inflexible Co, v Afepi-j 
dow U 8.. DCqfNJ j 


1 < 1! , 



THE BOYS* CDVBI 
MAGAZINE rKCiEi! 

Chock-fall ef clean, inspiring stories and 
instructive articles all ol great interest to 
evert Hve, up-to-the-mlnufe American boy 
SMclal articles about Electricity, Mecha- 
nic*, Athletics sad Physical Training. 
gsrdwtofcCampiag, Btffllgg, Trapping. 


**■« “* l »** 

Ad**», rm aL 


February 8, 1819 


SCIENTIFIC AMERICAN 


All Smok//rg7oi 
are Flavored 

"Your Nose Knows’ 

The Encyclopaedia Britannica says about the manu- 
facture of smoking tobacco, “ ... on the Continent and 
in America certain * sauces’ are employed ... the use of 


me sauces is to improve tne flavour and burning quali- 
ties of the leaves.” Your smoke-enjoyment depends as 
much upon the Quality and kind of flavoring used as upon 
the Quality and aging of the tobacco. Tuxedo tobacco 
uses the purest, most wholesome and delicious of all fla- 
vorings— choco/afe/ That flavoring, added to the finest 
of carefully aged and blended burley tobacco, produces 


Try This Test: Rub a little Tuxedo 
briskly in the palm of your hand to bring 
out its full aroma. Then smell it deep— 
its delicious, pure fragrance will convince 
you. Try this test with any other tobacco 
and we will let Tuxedo stand or fall on your 
judgment — “Your Hose Know*.” 




The Perfect Tobacco for Pipe or Cigarette 


jy Guaranteed by 
rnK/ srm£sri&eu<, c/<rt/w& 

I ISlCOf* .O.ATEO 
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Bmjdkt ud Critovu. Ktw loriu D, our |M> m l&MI W#,* H 
C. Heath ft Co , 1918, 8vo ; 623 pp.; gubject 

A^th^'rfon to oombtae into a single oooree Ta» 8 tokv «T» flFK ; ** ***** M. 
e work tf trlaoaeawtrr causes algtbra and 0 Bnen WltB JU1 IntroduOtiM by 
afar tic georaeiry In order of topica u Mia- Edward Pfc *» Erfit 23T^. 


t it trigonometry, collags algtbra and 
analytic geomelry In order of topka u saUa- 
a any of the booka which have developed 
yet uocryataUtaed Idea In choice at 
re anJproble.il material an extraordl- 
■e and practical volume Aa a work of 


Sun New York: George H. Doran 
Company, 1918 8vo.; 454 pp.; itlu*. 


1 

Starrett Took 

have been t he oboice of the 
skillful workman for many 
a long year. 

1 9^ZS^** iot No - SlB showing 

1 3100^ fine pninuon iDRtruin*atB 

' TW L S. StarreH Csaptaj 
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Now Edition Just Pabli , W 

Fourth Dimension Simply Explained 

With an introduction and oditonal notea by Hbniy P Manning, Ph D. 

A FRirND of the Scientific American donated a price of |SOO fur the beet deeply-worded nee 


it seemed advisable to collect In 
seat in from all parts of the worl 
dimension It contains twenty i 


ncan donated a prise of |S00 fur the beet simply-worded bob- 
ho fourth dimension The prise essay tocsther with the three 
tbio mention were published in the oe.iunns of the Seantifto 
tercet was aroused in the subject of the fourth dimension that 
lisncnt form, the mom meritorious of the 946 eeeays which ware 
The present work stands unique in the literature of the f north 
ye presenting many points of view all of them Internalist and 


The reading of one essay does not involve the reading of the entire work, yet the eat few book 
givee n comprehensive view of »hat the layman wishes to know about the fourth dimension 
211 PP Illustrated II (to by mail 11 60 

SCIENTIFIC AMERICAN PUBLISHING CO., 233 Brodwty, New Yerk CRy 


SOUTH BEND lathes For Gunsmiths, Tool Makers, Ex- 
ZJJjV" Z perimental & Repair Work, etc. 

S£S — 


yet uncrystfclllied ktaa la choice of ^ornpauj, suio ovo., wow pp., astro 
re snj problem material an axtreordi- f nce ' ,a aat ‘ „ 

■e and practical volume At a work of Tha story of » fiyt newspaper It Mm «Mtf of > 

or an aid lo the taactor who is giving m%hty iulhimoo lift* bat faW In rieerSMIgh wfrfr 
B rm from another seat or without priaiit human affairs tad rmddad w'l ogtettga. TM 
book should be in valuable AtVttS *»» wftytf* «*» waetoft 
the hand* of the student our Judgment la **“ l • ool * J * hr * 0 *“*" ~ e “ my * w ng* K m jmt 
]] hardly auooeod The authors, ig ifaelr wswao bigger than Arattie is today .from, tgabart, 
disc uml one .nH axnianatkiog. make fimph aim, tbs days of (Hud#, tf bsrjf Oradutti of pigg 
dUBcu.t by raulMpUcMlcnof words, aodMydC ""**** In Ohy Ha* Park" From Dana 
play a poeiUve genius for the oosissructio* of look down, it hag bean shaped by. and baa fn tuts 
ra.-r.H.i.,j aeatoooea involving eattmk Idea a * h *i“ d - »nny team* Americans Its fufl Story 
ay aaif- respecting iNi ffer* 1 * b bare told with a we alth of color and a aoatainod 

A Texthooa in Q.NMAL Bmrntcn Ann ^ 

TMS htoNomoa OF Dailt Lira. By Rmadinob in ran Ecowcnnca or Wail 
Herbert Brownell, B So. Philadelphia: gdibed by J. Maunee . Clark, Waltoa 

P Blakuton'i Son and Co., 1018. 8vo. ft Hamilton and Harold G. Moulton. 

i> , illustrated. Price, 81 net. Chie««o: The tJnivereity of ChieafO 

a beginners teat, and a very good one. &**» JjM®* ® vo -> 700 pp.; illustrated. 

- Among f o*i urea that will command it to though*- *noe, 93 net, 

ftd teacbeia are Its Insistent sharp distinction Beftirw this many-akied suhjeot may be prwpertl' 

between theory and fact and its smphaela on the eurvwyed and the aignifleanoe of l«a vaatawa aapecw 
limitations oT theories, in school or out. its band- ff«ap«L I* must be lntsUigmtly akatohad tram 
Hog of explanation! relating to the common aaglaa. The thrae main 1 trial ram «f this 

phenomena of life and Ita success in fostering the deal with the economic background «f war, 

actentutc spirit The student Is brought Into that ™«‘ budneat vsclure, and Mm nature of 
frame of mind which demands the facta, dia- ®«tarn war The proa and oens are dwhatwd by 
arlminatoa lu their relative Importance, and «n°b antagooiaU as Woodrow WUaon. f. am 
amociatea them in such manner as to get a OOQ- Berahardl, David Uoyd Oeorga sad a boat Of 
capt of their relationship to other facta. leomc tight a Tha rpault la a moat oompratMifvw 

Diap*NHAni»a Tnre Mmamairr Am .T^h 
Di . klopmbnt. By Miohaal M. Davis, 

Jr , l’h D and Andrew R. Warner, M.d! - mtmim 

New York. The Macmillan Company, *‘ ><t 

1918 Svo , 438 pp; illuatrated ZmZZ. * 

Price, 1228. the progmma of ooeial reform. 

In iaoa, after the great Ore of London, there ASKOPLANM AN® AIM EiraCKW. By 
waa established In that Uty the first dispensary , ‘' Avion.'’ Ptiladalphia : J. B. Up- 

thelr Ills wry m the United Htatm began In HlUa- Company. 1018. Unn.| its 

dMpbla nearly a century later The work In hand pp , illuatrated. rrioe, si net. 

' gives a succinct history of their growth It pro- Tbia manual la atowadly written lor the man 
, earns auch practical details aa all workers m In the street . It forms so introduction to the study 
dispensaries need to know and demonstrates of flight, and alma at giving ita readers a supar- 
, that the institution not only render* efficient ftcUJ laeight Into aviation problems that wfU 
medical aervioe to the people, but alao benefits «ohb»e them to inspeot an aeroplane or vMt aa 

• the medk al profession by stabOialng the economic asro exhlbitioe with greeter mjaymeot and profit, 
r position of the average physician Technique, J*w*I,KT MaxiKO AWP DaUGM All 1L 

’ luateutod* iSt V&k hr rJSm, 

• end It la to be boned that tl.e bock mar ran- j ^_,.VTrT^ ’ 
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special types and public problems are scrutinised, 

»■ and it la to be bopsd that Mm book may con- BtudonU of Dwrio/knd Craft'Wwkare 
tribute toward a better undemandlna and greater fa. Jewelry. By Augustus F. Rose gad 
k oooperatlon between the public the physician. Antonio Cirlno.B 8. ProvidenceR 7 • 
«d the lustitution which help, sjwo^oo of our Metai CraiU ^ublkbii^C^ 8^o.; 478 
population every year pp.; profusely illuatratod; 18 ooiotM 

How to Maxb JguifLHT. By George S. platea Price, $8 nat. 

* Overton Providence, R 1 ■ Walter B. The result of firtren years of auocemftd teachM. 

* Frost and Company, 42 Weyboeset this beautiful returns k no has psaetfcaltiuM 
1 , , Street 8vo.; 232 pp ; illustrated. Inspiring. Lovers of the desks) with aa MU- 

Price, 81 50 vlduabty will And a wealth of rgumtlim |g Ha 

k These collected papers by a manufacturing pages, with tbstr hundreds of pieom of finMM 
r Jeweler first printed lu a trade periodical, coo lata Jewelry. Craft workers Mar follow every Mr 
5 much exact Information as to pnmeasee end etk» from atari So fisriah.f0rpll deta&S*eepec44o- 
problems that it would be exceedingly difficult ally and templet sty handled. The trot S I 1-M an, 
to find elsewhere Tbs technique here divulged an Jeweler making, rtnie with sseoft aad thro 
Is (tf value not only to the beafinoM- but equally to enttfeg, wUh gold and aQvsr, and Mm rr rr iMM 
L the manufacturer of experience Representative involved, brooebos. aoswf pfaia, psatdaats SOd rihgl 
” chapters are on designing, alloying of gold, wire are rv salad gtaaa various a roariale, en d SIWiMtag. 
L drawing and working soldering and stone setting, modeling gad tMhffi qxpMs a d TJMseetmd 
, color work silver plating and silver finlahea, sectlog, treating of diMgw, laffiudsa historic «n>. 

* anamoUng working in platinum shop ooets and mem, moUffi from nature, MtodhatroafmatMfaL 
the reduction of time and labor, the buying of drawfctf. nqutpierot end many otdas ~~nd4ai 
atenoa and the making of all kinds of Jewelry and tkma vital to Mtfa breach aftha guhlaot. 1k«M 
novelUes, with practical hlnta for working Jeweiws. to destined to be a reroe, ro ^ 7---“ ^] 
Popular Oil Oioloot, By Victor Ziegler, P**®* 

Colorado School of%lnea. 

{Wteis^feg's,. s ” : feSHEIlrlt®! 

This work sketches the rim end development of The Ceutetw^nstaSre * tout a2r.' 

the petroleum lndusu j, suxllee the properties and 840 seT-S SSJ 

composition of ofl and gas and thrlr origin, treats ss^ nm * 

at rocks, thsJr propsrttos arrugemenu and Malar Whahm. a sareeMTO sonars*. ^ - 

etructures, and the laws of migration and accumu- rl 1I . IIT ? ,**f lia 

tetkm, and diacuasm maps and their uses, oil ^ q. nbo»iMgB>Mm . Ba i 

rsStSiSsHSS sswateasttS 

The chapter on oil shalea and their utiUaetttt la Iht 

Mtoely and tha concluding adtMeeg Id wet- Amiloan. TmiL ttelrrek m nS Ts 

mrots should be assimilated by »h fevrotem. faZmto 

Henry Holt aad Corapsny, 1918- 8vo.; aMflw'a a mr t ZZim ml 

862 pp ; illuatrated. Price, 11,40 net. the wusk faus Mr m fang r«M3 S 

History aneodote aad psroMcal ffif igudm m& mkmttm. hirl tMms SS S 
MBceed one another hi tide almarfateg warit. «td kMMWtwy mM4 mSiSS? gSZSLms 
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S OLVINE B OILER PRESERVER 

M odels built Warranted, with not re serve, tn remove better avals, 

INVENTIONS DEVELOPED n«*nM. 

Wp are prepared to build special ma- HUfrKKA MFC. CO. . . Jersey Cto. H, A 

ciaion uiRtrumoniH up to 10 ton miuhmcs THE BRIDGEPORT CHAIN CO. 

B,rZ»^ , ^iV. , ( . A "T.r”nbv SpMUUtttlB SullWtnSkarts&FWStMfMp 
thkee fuvas"*ACB tool a me coip . fSODii, N ! Bridgeport, Conn. 
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MODEL MAKING 

By Raymond Franca Yatt i 


hiunabln plaro Mr Yatce describes U faithfully, its 
s ft r el. otroplating psinuog, staining aad varntshtag. 
rn making drlUuqt and griaillng are only a fsw of tha 

•r t< the models themselves-— railroads sod loeocosttvas, 
bunt, and (asollne engines, oleetrie hoists, dyaemOS and 
rr miniature reproductions of the products of invoellaa 
nlul drawings to say nothing of pictures of tbs finlfhsd 
upletion or any work are pntisntb elucidated, freaa tbs 
1 « o( the metnl ur wood to the Anal plating or vantitUag 
II ted by our loading model makers, aad l Us aUraotiVo 
do that any amateur may wall bo proud to own 
too 1U S3 00 by mall S3 16 


SCIENTIFIC AMERICAN PUBLISHING CO. 

288 BROADWAY KSW'YOMC CITY 


Malar Wfaata. a MgsffiffiMd mtifrmtty a« mmM 

and an unboqguSsdgnhaiafaam. *Tt has rot Mails 
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D IS(IPLINF — in till army or out of it— 
teaches nu n am ng other things, to take 
good tare of thctnsches E\tn in smoking, 
men arc coming more and more to apply thw 
common sense standard 

One indication of this is the growing popu- 


larity of a common-sense cigarette, such as 
Fatima For not only do Fatimas please the 
taste— there are other ugHrttles of which this 
is true — but Fatimas’ delicately-balanced 
Turkish blend does not disturb, even should a 
man occasionally smoke more often than usual. 


FATIMA 


A Sensible Cigarette 




Tht j amt road thowtng what tht utt qf Tarvta-X 
has dout Nott smooth, dsistltts tutftut 


An o luaJ photograph ql a part qj the Dixit Highway, 
Illinois hqfort Tonus was used 


How One Man Carried the Bond Issue— 


A well known county engineer tells this 
story, and tt s the best good roads story 
we ever heard 

He says the county was in terrible need of 
better roads The mud all through the dis 
tnct was so deep th it it was impossible to 
use wagons, all traveling being done either 
on foot or horseback 

In spite of the need there was little enthusi 
asm for good roads when the Board of C ounty 
Commissioners met Everyone was afraid of 
the presumed htgh cost and increased taxes 
A farmer in the back of the room arose 

Mr Chairman he said I am t fit to 
a Idress a iignihul meeting like this, but 
th it s bcc i se 1 \ t li 1 1 1 travel for fen miles 
over tht kind )( r i is you give us 

I c ullntdrivc I ha 1 to ride horseback 
My boots are u vert 1 with mud, my 


trousers are covered with mud, my coat is 
covered with mud, my hat is covered with 
mud, and if I hadn’t stopped to wash it my 
face would be covered with mud, too 

I look as if I had crawled here on my 
hands and knees, and I m only half through 
because I ve still got to po back, with five 
dollars worth of groceries that I bought 
from brother Fletcher 

If there had been a good, hard road that 
my old horse could climb up and draw in a 
load of lumber that I ve got ready, I would 
have bought twenty-five dollars worth of 
groceries instead of five dollars worth, and 
there would have been that much more 
money in town tonight 
And the mud-covered farmer sat down 1 
Other speakers took up his case They 
pointed out that good roads were an asset 
instead of a liability, an economy instead of 


an expense, that they brought money into a 
town and .greatly increased the markets. 

The result was that the Commissioners en- 
thusiastically passed a resolution to issue bonds 
enough to give them several miles of good roads. 

Today the county is more prosperous than 
ever, school conditions are better and the 
amount of traffic going in and out of the town 
has increased several hundred per dent 

The old time hostility to good roads by 
taxpayers is fast passing away Mud holes 
may look cheap, but they are the costliest 
thing any community can have around. 

If you will build and maintain your roads 
with Tama you will hare dusdeas, mudless, 
frost-proof highways that cost little to con- 
struct and maintain 

Tama has removed the last obstacle to 
the Good Roads Movement because its use 
Insures good roads at krw cost 



Special Smrvico Dmp ar t m ant 

In order to bring the facts before taxpayers as well as i 
road authorities, 1 he Barrett Company baa organised a 
Special Service Department which keeps up to the minute 
on all road problems If you will write to the nearest of- ‘ 
See regarding road conditions or problems in your vicinity, j 
the matter will have the prompt attention of experienced ; 
engineers. This service is free for the asking. 

If you want frttrr r**dt and kuxr lam, dds Deportment 
can greedy awist you. Booklet free on request. 
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O CORES of careful tests covering a wide range of industry have determined certain definite advantages of 
^ correct illumination over the incorrect. Expressed in percentages, proper light means 12% more 
production,’ 25% less spoilage; 25% fewer accidents. 

The Electrical World recently said, “That good lighting helps to build up esprit de corps seems undebatable The men are 
happier, take more pnde in their work and in the appearance of the shop, and generally do better all around when the light is good ’ ’ 

Benjamin Industrial Lighting Is a Proved Success 


in scores of the biggest and best kno ffr plants of today. It is re* 
moving the menace of darkness for an army cf factory workers. 

Our Illuminating Engineering Department will help you 
plan a better, and a more economical, lighting installation. 


Many foremost industrial institutions have profitably availed 
themselves of their expert and gratuitous services Or if you 
prefer, consult your own engineer, contractor or architect 


ftllC ft more economical) ugnong inStEuftnon* Our Hand Book on Industrial Lighting 

BENIAMIN ELECTRIC MFG. CO. 


•ell worth while Write lor a free copy 


CHICAGO NEW YORK 
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One Government Act 


Tells the GMC War Story 


One Official act of the United States Government tells 
m the simplest way the outstanding story of GMC 
trucks in war 

When the War Department sought to solve the 
problems growing out of too many models in motor 
transport standardized truck sizes resulted 

Where no commercial model could be found to fit 
the exacting requirements government specifications 
supplied the lack 

When it came to the % 1 ton truck there was a 

commercial chassis ready built 

It was the GMC Model 16 

It had already been proved in ambulance service on 
the Mexican Border 

It had served the Allies ably in ambulance work be- 
fore the United States entered the war and was 
selected by the Medical Department in anticipation 
of the United States joining the Allies Thousands 
were subsequently purchased for ambulance service 

Later in the war when the Government decided to 
select a truck chassis to be adopted as Class “AA” 


for all military purposes this GMC Model 16, 
strictly on its merits in competitive tests, in the 
hands of Government officials and subjected to the 
most exacting trials, made a perfect score, and it 
became the official Government standard — picked as 
it stood 

Because of the enormous Government demand our 
production on this model had reached the point 
at the close of the war which now enables us, by 
continuing full speed ahead, to offer the trade this 
same model at our pre-war price of $1,465, a reduc- 
tion of $280. 

This is the truck that made good to France, Belgium 
and Italy in the days of battle, and it will continue 
to make good in peaceful pursuits 
This history-making Model 16 is but one of six good 
trucks built in the GMC factory, every one of Which 
has equally as good a record— even though less 
spectacular— in more than two hundred Sues of 
business— prices reduced on all models. 

General Motors Truck Co 

r— i t p, tp*. 

Branches and Diatnlwton in Prioeipal Gtitk 


WK£ TRUCKS 
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The Peace Conference and the Submarine 


A I I Ml much ( areful consideration of tho subject 
we published on December 7th an editorial 
l entitlid Abilish the Submarine lo those 
who hove boui familiar with the Smkntwh AMimirAN 
it will b< unlcrstood (hit this call fir prohibiting th< 
c r m| r l t] m of tl m type of warship waa consistent with 
oui ittitudo to the submarine for many years past 
I rom the very first we b< lievod that the fact that the 
submarine was bilh blind and sluggish and must in all 
prol ability evir remain so would prevent it from be- 
coming a serious weapon of war against up-to-date and 
well found ships that fight upon the surface of the sea 
Despite the iarn id and long continued effort to rmicdy 
them two grave and lnhon nt defects th« submarine 
remains today pretty nearly as sluggish and blind as it 
was ten to fifteen years go Moreover there is no 
promisi that these dtfeits can be eradicated and until 
tho submarine in tin submerged c mdition (which is its 
fighting condition) can sttam twiee as fast as it can 
today and unless it can su its target with practically 
uninti rruplod vision it must contmui to be a failure 
an a fighting weapon 

The. great day of tnal — the war which was to prove 
the deadly efficient y of this untrud weapon — has come 
and gone with the result that the submarine as a weapon 
of legitimate war between lighting ships is discredited 
Turthi rmoro its s lie wt apon its very ration d rtre the 
torpedo to carry which within point-blank range of the 
enemy it was designed and built has by no means oome 
out of this war with flying colors Even the fast surface 
boats like cruisers and destroyers with all their ad 
vantage of speed el ar vision of the enemy, and ability 
to maneuver witl rapiiitv have failed to get results 
with the torjx d ) that m< asurc up to the great expeeta 
tlous which were based ipon this weapon m pre-war 
times A notable instan u of this was the cruiser fight 
in the Bight of lleligolan 1 1 irly in the war when no less 
than sixty ships ill tarrying the tirpelo fought a 
furious action f ir over half a day in the course of which 
sc iris of t irp do s w n fir d without rec irding a single 
lut 1 hi ships thut wi rt sent to the bottom were put 
d >wn by gun fin 

S i that if I lie l’l a< e C oufi renoe or thi Leagut of 
Nations contains as we are t Id it probably will ailause 
sitting an embargo upon thi construction and use of the 
aubraanni the scien i and art of naval design and con 
structmn will suffer no serious loss 

On thi other hand the peace and security of the world 
will make an nnmi asurable gam Tho German navy 
departing from U legitimate field seised upon the 
submarine as one of its main instruments of terrorism 
and earned on a campaign cf piracy which in the ages 
to come will be written down and remembered as the 
one great German contribution to the traditions of the 
sea. In doing this she incidentally and very dra- 


matically revealed to Use wodd the frightful menace to 
its security which tie* hidden in this moat effective 
weapon of piracy Heaoe the growing realisation of 
the fact both in America and Europe that store the 
submarine is of doubtful value as a weapon of war, it 
should be abolished altogether and the ban of civilisation 
set upon it once and for all. 

Vie are well aware that in tunes past it has been fash- 
ionable to speak of the submarine as the weapon of 
defense and therefore, the ideal weapon of the small and 
weak nations But we believe there ib a consensu* of 
opinion among naval men that the submarine alone can 
afford no adequate protection to a coastline against 
attack by a navy which has a powerful and well-balanoed 
fleet of surface vessels Admiral Rodman has given us 
a graphic description of the way in which his battle 
squadron was wont to go out into the North Sea and 
patnl in waters that were infested with the submarine 
Not only did hiB American battleships pass through thire 
toe n months of such service without bung torpedoed' 
but the capital ships of the whole Grind Fleet we un-l 
derstand suffered a similar immunity 

If as dispatches from Pans seem to indicate the lead 
mg nations ourselves included art going t > make a great 
reduction in the naval armaments the plea for putting 
the ban upon the submanne bee me* of particular 
importance For if a nation taking advantage of the 
greatly reduoed aise of the world h navies should secretly 
build a number of submarines far beyond its allotted 
quota it might precipitate a raid upon the world a 
merchant fleets under conditions which would give far 
greater promise of success than those which confronted 
Germany It wm the sise of the Allied fleets and their 
great ship-building resources which enabled them to 
build up a vast anti subtnsurme fleet in time to meet and 
master the sudden emergency 
And let us never forget that Germany came within 
an ace of accomplishing her objoi t 

Public Interest in Automobile! 

T HE decided suooess of the double automobile 
show held in New York this week and last is the 
very beat of evidence that mr motor ear indus 
tries are rapidly coming back to a poai e basis Scarcely 
another industry was so upset by the war Although 
work on motor trucks was intensified by government 
orders passenger car building was virtually brought to a 
standstill to provide for the construction of airplanes 
and other war machinery 

A few months ago drastic restrictions were placed 
even on the use of pleasure vehicles owing to the neces- 
sity of conserving gaeoline, and quite naturally all 
thought of holding the customary annual automobile 
show in January this year was abandoned Even 
after the signing of the armistice it seemed hardly 
advisable to revive the show But the removal of war 
restrictions was attended with a remarkable reaction 
and with commendable enterprise (he National Auto- 
mobile Dealers Association ventured to stage a belated 
automobile show The response was immediate and 
enthusiastic The old Madison Square Garden which 
a few years ago was ample enough to hold the exhibits, 
soon proved entirely too small for the large number of 
manufacturers who wished to display their products, and it 
was necessary to use the adjacent tJ9th Regiment Armory 
The wisdom of haying an automobile show this year 
is attested by the large and enthusiastic throngs of 
visitors to the passenger show last week It seems certain 
that the commercial vehicle show whioh will be drawing 
to a close as this is published will be proportionately as 
great a success 

There was not much in the passenger exhibits that was 
broadly new, but m matter* of detail there were many 
developments whioh showed that the progressiveneas of 
automobile manufacturers was not halted by the re- 
strictions of the war 

The most enoouraging feature of the show, however, 
waa the hearty endoreement given it by the general 
public Motor vehicles hold an undying popular 
interest A remarkable reaction from the restrictions 
of the war is shown in the automobile registrations which 
came to a total on January 1st 1919 of 5,945,422 as 
against 4 941,275 on January 1st 1918 an increase of 
close to twenty per rent With such hearty public 
support there is Uttk to few for the future of the auto- 
mobile industries 


S uggestions Uvebsenrite that *s tvstfem 

a squired in the bufldfag and Ops>itfaB jjAefafliai 
engines during the war h likely ntotirialMteSiPilfit 
the dssum of automobile engines In fast^Mtt ike 
delivery of the fuel by the carburetor to tit 

power by the crankshaft, the qurrtfae cfttit lfttUi 
of engine ts identical, so one might be piitfrjmw for 
supposing that a reduced use of airplane engbk* would 
at onoe be applicable to automobile use < ^U £ this is 
not at all the ease however, wfll be plain cotfugh after 
a little closer consideration 

The airplane engine, owing to its overhead raivw gsar 
and its relatively loose fitting, is dwidediy nday— a 
condition whioh makes it undesirable for autosnobtie us* 
The airplane engine, to save weight, has a hgbt ecaak- 
shaft of high-class, expensive steel Under futt power 
this vibrates, whereas in the automobile engine it is 
found advisable to employ a heavier and stRfsr shaft, 
in order to minimise vibration In other word*, it 
doeen t make much difference whether an airplane spgine 
barks and vibrates, so it is made noisy and vibrating in 
order to gam other advantage! whioh do make a dif- 
ference But the automobile engine must osfther bath 
nor shiver, and has to be built with this fact hi mind 
Again there is the question of speed Everybody 
knows that an airplane engine is much faster than an 
automobile engine, everybody perhaps dees aot realise 
what a fundamental difference in constructioe this in- 
volves Thus, carburetion in the airplane engine is 
such as to afford a very limited degree of flexibility, 
while the ground engine must mix the fuel properly 
for a wide range of speeds Moreover, tbs airplane 
engine needs to develop full power at cos speed only, 
while the driver of a oar expeots his engine to deliver full 
torque at any speed and without vibration The Shaft 
of the airplane engine turns st sbout half the speed 
shown by that of the automobile engine, making the two 
quite different as a mechanical proposition. 

Nor is speed the only particular in wMeh operation 
differs on land as against in the air Th« airpUSM engine 
is always supplied with a light, volatile fuel sUoWing 
carburetion at elevations of 15,000 feet where the com- 
pression area is reduced 40 per oent, tbs automobile is 
supposed In handle lower grades of fuel without trouble, 
and in this regard must always do better in the future 
than in the past— for high grade gasoline gats Soaroer 
every year Then tho airplane engine is treated like * 
sick baby, getting the most expert attention a# frequent 
intervals The automobile engine, on the other band, » 
usually handled by one who is not a good mnohamo, 
and under all kinds of treatment is expected to run 
smoothly for long periods without attention la addi- 
tion to this general oonditum, there is the specific fact 
that the airplane engine usually operates in a duet-free 
atmosphere while the automobile la exposed to vast 
quantities of dust and dirt 

Without becoming too technical for the lay reader, 
perhaps we oan point out that the airplane engine, in 
order to meet the demand for minimum, weight, is usually 
provided with Steel cylinders, with jackets welded on. 
This construction is expensive, further, it takes up more 
height than can be devoted to the cylinders in sa auto- 
mobile Here we have another instance* ef sacrificing 
something that doesn’t count — height — for something 
that does — weight But the thing that didn’t count 
in the plane does count in the automobile. 

From there brief remarks H is pi sin that for the b*st 
result* each type of engine should be considered m a 
separate problem, and should be so treated a* befit to 
adapt it to the conditions whioh it must meet. Here 
is no advantage to be derived from trying to bet rite one 
in place of the other Manufacture of airplane anginae 
has helped to raise the standard ef workmanship in 
many automobile riiops, beyond question Further 
than this we should hedtsts to go in drawing las non* 
from the airplane de v elopment of the war for appUehUoa 
to the automobile 

To Ow Srtbocribers 

/“\UR subscribers an requested to note the expiration 
^ date that appears on the wrapper of SssssfTWc 
Ambwcin. If they will send in their renewal mkss 
at least two weeka prior to tho date of expiration, it wifi 
aid us greatly in rendering them affiefsat esrvw*. 
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iwum* 1 xHo TaUghw Profima.— An exchange 
tostiMMMt fjwMi «ad wu» telephone* wu eatabliahed 
hi WkUffij Ifipan, •bout thr first of the yaar by the Guvern- 
wm* nqwfttsent of Communication*, atatea Wvdtu 
Aft 1& ft recant lame A wfreleea tome ISO feet high 
k *Q* Wb| anoted in frost of the largest of the Kobe 
Hkyfraannwfmigee Wireleas telephone messages from 
100 mflaa at the South Japan port will be 
oatMctod % oeotrel operator* with the telephones of 
eubeeHben to Kobe, Oaske, Kyoto, end neighboring 
eittee, tiki eerving the moat densely populated section 
in Japan. 

New York's Police Wlreieee. — Acting police com 
■llsidfinsr ttT New York received on December 5th last * 
r e port of the work done by the wireless telegraph branch 
of Use police department during the paat two year* 
The wireless tower is on the roof of the police head- 
quartern budding, and the eeagoing end of the service is 
aboard the police boat 1 Patrol, ’ which covers the 
harbor and rivers which bound New York The report 
•ho we that merchandise valued at upwards of WOO, 000 
and some twenty-five lives have been saved mainly 
through information reoeivod by wireless About 2,000 
massages have been handled by the service Head- 
quarters has been able to reoeive meeiages from a dm- 
tanoe of 1,500 miles, and to transmit them 300 miles 

A New Pena ef Variable Electric Resistance —A 
reeent German patent taken out by L Strasser relates to 
a modification of the typo of resistance in which an iron 
wire enclosed in hydrogen is surrounded by a heating 
coil As is well known, a small change in the current 
flowing through the heating coil can be made to cause 
a very considerable change of resistance in the iron and 
such resistances are claimed to have special applications 
for use with machines of very vanahle speed The 
novelty embodied in the patent consists in making the 
heating coil of a material with a negative temperature 
coefficient In this way, continues The Electrmon, the 
heating coil can be caused to bring about a much greater 
change m the iron wire resistance, and the sensitiveness 
of the apparatus is accordingly Increased 

Preventing Electrolysis Damage —Venous methods 
of preventing damage by electrolysis to gas and water 
systems, lead-covered oablee, and other metallic sub- 
surface struoturo* are explained in a bulletin announced 
by the Bureau of Standards Department of Commerce 
Damage of this kind is caused by stray currents from 
street railways and is a constant source of worry and 
expense in the larger oituw It is said that no com- 
pletely satisfactory method of preventing damage by 
electrolysis he* been devised, but the investigations upon 
which the report of the Bureau is based indicate the more 
effective methods of dealing with the problem The 
bulletin b the second edition of "Electrolysis and Its 
Mitigation,” No 52 of the Technological Papers of the 
Bureau of Standards It is one of a senes that la being 
issued on this subject Coptee may be purchased at 
35 Mots from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D C 

JUnovattog Discolored Arc Lamp Globes— At 
the present time, when are lamp globes m the United 
States cost about 12 each, the problem of cleaning up 
those which have become dirty and discolored with use 
Is wwth mentioning The magnetic arc, with which 
such global are largely employed, is apt to give off a 
motel fuff which gradually accumulates in the intenor of 
the globe. This deposit oan be cleaned off without 
miy^i trouble with e little muristio acid A more serious 
matter Js the discoloration which commonly takes place 
in globes containing traces of manganese, under the 
tetks Of Ught Thu discoloration u not merely super- 
fttUa] , but wrteudt into the interior of the glass and can- 
not, therefore, be removed by scouring Mr A Hers, 
in an article in the EUctncal World, describes a process 
of haMwg each globes at a suitable temperature in ovens 
whereby, it is stated, the discoloration is completely re- 
moved k the course of about 24 hours As the entire 
process, including remove! of deposits, cost of gas or 
okotikity U* heating the oven and labor, only costs 
about 8# oSets per globe it U considered well worth whilo 
using. GfaAte go treated wfll retain their transparency 
suffidcatty for about 75 per eeot of the time during 
uW^iaiMlf ha ti»|*4 before renewal It may 

be t£*t tfea Itei of 'this dkoolontton bung re- 

mo«ud% i|HW5ire*Mftendto t>7 Mr Luokksh last year 


Astronomy 

A Kail am Star with Large Parallax —Stars of the 

helium type (Type B of the Harvard system) are usually 
characterised by small parallax small proper motion and 
low radial velocity A notable exception has been found 
by J VoOte, observing in South Africa in the case of the 
Star Boas P G C 1517, in Columba for which his photo- 
graphic measurements give a parallax of -f-0 000 see 
tO 006 He also gets for this star the relatively large 
proper motion of *4-0 235 sec while R E Wilson, of the 
D O Mills observatory has determined its radial 
velocity to be 83 kilometers per second 

Measurements of Southern Double Stan — A 
notable collection of double star measurements, by 
Bernhard H Dawson, has recently been published by 
the observatory of La Plata tl« only observatory in the 
southern hemisphere, with the exception of that at 
Johannesburg, regularly engaged in miaaurements of 
this kind Mr Dawson s nioasurtment* extend from 
S decl 42 degress southward and eventually the work 
will be extended to the south pole The stars were 
selected mainly from the hat of Sir John Hcrsrhels dis- 
coveries at the Cape of Good Hope The number of 
Hersobel pairs remeasured m this undertaking was 685 
and the total number of pairs nu asurod 1,306 

Astronomy In British Schools —A committee 
appointed by the British Astronomical Association 
to consider plans for furthering the teaching of the 
elementary facts of astronc my in schools has made a 
report recommending among other things that the 
Association appoint a standing < munition on this sub- 
ject Its functions will bt to give aid and advice to 
teaohers in regard to astronomy to draw up suggested 
courses of instruction to pro\ ide lectures for schools, 
and to kotp track general! \ of the interests of the 
science lu the British ud national system 1 he as- 
tronomer royal Sir trank Dyson made the elementary 
teaching of astronomy the subject of his presidential 
address at the lost annual meeting of the Association 
From this address it appears that the public of Great 
Britain is quite os deficient in astronomical knowledge 
os our own He stated that in showing visitors over the 
Royal Observatory he had frequently jointed out a 
photograph of the Orion nebula and asked them whether 
they knew the constellation of Orion The answer was 
generally in the negative! The speaker expressed the 
opinion, which we believe is true m Amenni ns well os 
Great Britain that in spite of the spread of general 
education, the knowledge of the elementary facts of 
astronomy is less widely diffused than it UBed to be 
The use of 1 the globes a regular feature of the old- 
fashioned curriculum, seems to have j asstd out iorres 
tnal and celestial globes a simple orrery and n small 
telescope should be included in the i quipment of every 
school 

The Death of Prof Edward C Pickering deprives 
America of one who probably ranked as her foremost 
astronomer and takes from Harvard the second in 
seniority among her active profess< rs During his 42 
years of service m Cambridge tht Harvard Observatory 
has quadrupled its capital an 1 inromi and increased in 
far greater ratio its influence m organised astronomy It 
was largely through Professor Pickering s initiative 
that the system was built up whereby Harvard kept iu 
correspondence with observatories and pnvate os 
tronomere all over the world to the great benefit f all 
m the resultant opportunity for comparing and verily ing 
observations and computations In addition to this 
he was always a leader in astronomical photogr phy 
and in the study of stellar light and stellar spe tra 
8omc idea of the acope of his work in tl i se (fired i u s is 
to be hod from the statement that during his ie od 
of superintendent^ the Harvard Observatory has 
effected nearly a million and a half direct measure mnts 
of the light of stare Part of this work has consisted in a 
painstaking following of all known variables of sufficient 
range to make thair study worth while so that the 
Harvard collection of data and photographs is the 
standard to which all questions bearing upon this im- 
portant claas of stars are referred The influence of 
Professor Pickering's guiding hand will be the loss missed 
in that he leaves a competent organisation behind him 
but his lost i* one that American astronomy will long 
feel He p o s s ess e d in the last degree that combina- 
tion of scientific and administrative ability which is os 
rare m it is valuable 
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Indus trial Efficiency 

Addition* to Department of Commerce r»i 

of the important organisations in the War Industries 
Board are, by direction of the i’nsidcnt U be turnod 
over to the Department of ( otnmerct 1 hese are thi 
Resources and Conversion Section the activities of 
which will be continued only U mpomrily and the 
Conservation Division which wil! be incorporated 
permanently m thi Department (f ( ommerce The 
Conservation Division of thi W ui Industries Board was 
at first known as tin ( otmncr nl 1 conomy Board and 
ite function has bom the studious conservation of 
resources and faulitios by scientific commircml, and 
industrial economies The material gathrnd and the 
staff developed will cn iblr the Department of C ommeroe 
to carry on the work of i liminating wastt and promoting 
precision in business whu h it has long had in mind 

The Price of Raw Materials — W* must guard our- 
selvos against motives of fear in the business world states 
Burwell 8 Cutler Chief of the Bureau of Foreign and 
Domestic Commerce in a recent address before the 
Southern t ommeroinl Congress at Baltimore At 
prest nt moNt of our factories and storerooms arc filled 
with raw mat* rials and commodities which the ownors 
may be tempted to sell at sacrifice prices in order to 
restore cash balances wholly depleted by war taxes and 
purchase of Liberty Bonds Precipitate action of this 
land if based on a fear that raw mati rials will generally 
decline in value will bring individual and national loss 
Ihe most knowing and deliberate business men realise 
that the available supply of bssic materials for human 
use and consumption is many times less than the world 
will need for some years to come 1 his is the inevitable 
result of four years of systematic destruction without 
replenishment in every quarter of the globe 

Danger In Next Four Months The great danger 
in the coming four months is that there won t be jobs 
enough to go around that unemployment will come with 
attendant misery and social unrest at a time when 
anarchistic tendencies are contagious Let us hope that 
this situation will not arise hut let us guard against it 
stated Mr Snivlh at the recent I abor Reconstruction 
Conference The remedy of building public works is 
not available on lurge scale until spring he continued 
The farms will not call urgently fr r men till frost thaws 
out Building can not for a season be resumed to any 
great exttnt ( lncfly must wo look to our manufacturers 
to carry the burden But they arc hesitant Taxes ore 
not vet determined The cost of money is high and 
credit timid for a w hile The prices of raw material and 
labor are high The producer hopes that they will fall 
and manifests a te ndnne y to wait till they do To meet 
uarh of these deterrent feat uru, in an immediate national 
task 

Careless America — According to statistics compiled 
by the Police Department of the ( it y of New York 
approximately 25 000 persems were injured by auto- 
mobiles and motor trucks in the strei ts of Greater New 
York during 1917 Other cities as wtll have Urge lists 
of automobile accidents in proportion to their popula- 
tions The strict enforce ment of traffic codes and polioe 
supervision of the use of streets and highways have 
undoubtedly, tended to keep down the toll of traffic 
accidents considerably in Borne see tions but it is plainly 
appare nf that public officials can ace omplish but little in 
accident prevention without intelligent coftpcration on 
the part of the ge neral public and this is largely a matter 
of educating individuals who comprise the general 
public to a keener sense of their responsibilities in the 
matter In an attempt to direct public attention to the 
enormous loss of lift and efficient v due to automobile 
accidents m the United States Mr H S Firestone 
president of a large tire tompany has enlisted the 
services of a loading film company to produce an edu- 
cational film entitled Careless America 1 Various 
types of automobile accidents arc vividly presented on 
the screen and shown to be due to the ran leanness alike 
of drivers and pedestrians The scenes are most realistic 
and thrilling N less than nine automobiles are said 
to have been destroy cd in producing tho sensational 
scenes of accidonts due to recklessness Through the 
courtesy of Mr Firestone this film is now being shown 
without charge in villages towns and oities throughout 
the United States as an added feature of the regular 
programs of motion-picture theatres and local enter- 
tainment* 



138 


SCIENTIFIC AMERICAN 


Febnwry 18, 1*19 


France’s Role in the World War 


What Our Sister Republic Paid in Life and Treasure Toward the Victory of the Allies 
as Told by the Official Figures 



^ to fight the German mnHWH in 1 hi early part of the 
war Thin vu due to lit r gtographit al location and also 
to historii al < ircumetanoes Tht clone proximity of the 
threatening German f* rnprn anti tht roeollirtion of 
the preceding war of 1K70 71 had made hi r prepare her 
nrraitsa to deft ml I ri neh soil againal a C t rmwi t nslaught 
which waa constantly uxpttfed 

Therefore France a rAle in the common at lion was to 
gain time whilt htr allies organized and trained their 
armies tht French soldier stood firm wlulo waiting 
first for the divisions of the Hnfixh I mpire and thou f >r 
thoae of the United States The victor} could not havt 
been won had 1 ranee linen unable to hold tht line while 
Lord Kitchener and later Gentral IV rshing wtri getting 
tht ir troops in line 

As time wan working for tin Alius thos* virtues which 
wore commonly said to bt characfprisltcally French 
dash and golantry were no longer sufficient In such a 
war patienoe perm vt rente and unitv were required by 
the French people who havt often been misrepresented 
and believed imapablt of s wtaim 1 effort Bui since 
August 1914 facts havi indeed spokin for themselves 

F veryhody knows how formidable was tht flood of 
men and artillery pouring through Belgium und Northorn 
France after thi unsuct essful attack of the Ironch in 
Algae* during Augusl 1914 Thi mass hurled against 
tht French consist etl of ab mt l 500 000 men with 4 000 
field guns 450 batteries of ht avy guns and 700 enormous 
mortars 1 his mam was stopped bi tween Pans and 



r* polling the big German offensive of March 21*t Ihe 
order was Stand firm the Yanks are coming A 
1 rcnch commander— Toch — was made generalisgimo 
of all the Allied armies No one in P ranee lost hope in 
the ultimate fate of the Republic and her armies al 
though those days were of the blackest with the Germans 
advancing over wide uxpanscs of Frcmh soil Likewise 
on the 27th of May Pans was saved by Ihe desperate 
resistance of the French aided by the heron troojis of 
Haig and Pershing Every tighter knew that more and 
mor< American divisions wen landing and that victory 
would belong to the army that could hold out the last 
15 uunutos After the failuro of the German drive of 
July 15th French and Americans began the victorious 
rush forward which was to result in the common victory 
of the Allies and the armistice of November Uth 

lhat waa Franoe s share on the Western front The 


Irorn another official sourct the number of men 
mobilised by France from the outbreak of the war is 
given as follows 

August 15th 1914 —Officers, 92,828, soldiers, 3,780,- 
000 February 15th 1916 — Officers 97,753, soldiers, 

4 900 000 January 1st 1916 — Officers, 109,814, soldiers, 

5 069 000 January 1st 1917 -Officers 115,004, sol- 
diers 5 020 000 January 1st 1918 —Officers, 128,372, 
soldiers 6 064,000 On January 1st 1918, the infantry 
numbered 2 106 775 artillery, 899,645, aviation, 
59,285 cavalry 166 422 engineering corps, 185,110 

Behind the firing line, during the long war, factories 
were required to manufacture shells guns machine guns, 
and equipment and supplies of all kind* In August, 
1914, France had lost first, the region of Bney, rich in 
iron secondly the ooal mines and the iron works of 
the northern departments Out of 127 blast furnaces, ’ 
said a prominent German metallurgist ‘ only 30 may 
produoe pig iron in Franoe 

In spite of these serious handicaps — m spite of the look 
of coal and iron France was able to manufacture every 
war material In October 1918, Fnnoh plants wore 
turning out 180 000 75 mm shells per day instead of 
13,000 m August 1914 45 000 of the 155 mm shells, 

instead of 200 60 guns of all calabers were being pro- 
duced per day 150 to 160 light or ‘ baby tanks per 
month and 7 000 aviation engines every 30 days 

For every 100 nfles which Franoe had at the beginning 
of the war she had 29,000 at the termination of hostilities 
For every 100 machine guns, she had 7 000 Aside from 


Verdun, in thi region of thi Marne from the flth to the 
12th of floptimber 1914 by tin I ronch armies of General 
Joffro with tin help of tho seven gallant divisions of 
Field Marshal Fri licit 1 hen after the rush to the 
sea in tin iffort of inch sidi to outflank tht other the 
new drive of thi German army toward Ypres and Calais 
from thi 23d of Oitober to thi lltli of Novembir was 
stopped by thi divisions if General Sir Douglas Haig 
reinforced bv the Innrh army corps brought up by 
General Foeh 

Then began tin long watch from tht North Sea to 
Switrrrland while Lord Kit* hener was silently preparing 
his armies of volunteers Attatks wore dehvtnd on the 
9th of May n< ar Arras arid on tin 25th of Sept* mber 
1915 mar Arris and in ( hampagn* by lrenih and 
British troops in or ler to h* lp Husain who waH fighting 
desporatily agiiust German onslaughts When th* 
Crown Fnmi attempt* d to distroy th* I rtncli at 
Verdun from lebruary to I lly 1910 Ixfore thi British 
armies could < ome into Inn in large numlnrs he init with 
a vutorious resistance which as Lloyd G<orge has said 
wdl ever be imi>* nshabli Verdun savid not only 
Frame but thi great eaus* of all tht Allies Because 
of the battle of Verdun th* dnv< on tin Somme during 
thi second part of 1916 was p iambic the new armies of 
Kitchener with aiippirting Frenth troops almost com 
pelling the Ciorman army to ilTict a gemral withdrawal 

In 1917 while success* s being won in the various 

attacks delivered by thi French — the Aism April 16th 
and May 5th Verdun August „4th the Amne Ottober 
23d, and in Flanders - the Britisl were gloriously attack 
mg in many drives between St ljumtiri and Ypres 

At last, in 1918, the Frcmh aided the British in 


richest most thickly populated section of her country 
was sa< nfii cd as a battlefield for the struggle between the 
force* of evil and the forces of right Fvery time the 
Germans advanoed even a foot that much more of the 
sod of France waa invaded, ruined despoiled Every 
time a mine was blown every time a shell whether from 
German or Allied cannon, detonated that much more 
damage was committed on Frenoh property And hun 
dreds of thousands of Frenoh utinns were brought into 
direit contact and suffering with the fortes of militar- 
ism and thoso of outraged civilisation 

Besides all this, Front* maintained an army of 200,000 
men in Salomon after having given her cooperation to 
the British at Gallipoli The Fremh navy had already 
effected the evaluation of the Serbian army of 120,000 
without loss from Albania to Corfu where they were re 
nquippt d and restored to fighting form The navy 
defended the transport service for troops and their sup- 
plies to Halomea against hostile submarines The great 
attaok in Macedonia under the French General Franchet 
d Esperey led by Trench and Serbian troops supported 
by British and Greek troops, broke up the Bulgarian 
armies and caused their unconditional surrender in a 
low days time 

Homo figure* will show the military effort of Franoe 
7 700,000 men have been called to the service since 
August 1914 Approximately 1 400 000 have been 
lulled and 1 000 000 are disabled or missing In spite 
of these losses France was not exhausted for she wss 
able to maintain an army of 113 divisions on the Western 
front until the last day* of fighting At the tune of the 
signing of th* armistice, there were still close to 3,000,000 
Frenchmen in the advanoed tone of the French front 


meeting her own requirements, France furnished 1,350,- 
000 nfles 16 000 automatic rifles 10,000 machine gun* 
and 800,000,000 rounds of rifle ammunition to various 
Allies The American Army was equipped with Frenoh 
cannon UDtil American artillery began to flow across the 
ocean during the closing day* of the war France had to 
create a heavy artillery from the 300 heavy pieces st 
tho beginning of the War, she built up a heavy artillery 
strength of 6,000 guns, while sending Urge numbers of 
heavy guns, particularly 165 mm , to Russia, Houma nia 
and Serbia, and to the Americans in Franoe At the 
close of hostilities Franoe possessed 17,000 oannon, and 
6,000 trench mortars and small 37 mm oannon used by 
the infantry 

In aviation, Franoe has built up a vast air fleet 
Starting with 100 airplanes m the French army of 1914, 
the closing days of the war witnessed a Frenoh air force of 
4 000' machines of the latest types The pursuit types 
developed by the French, particularly the Nwuport and 
the Spad, have been used by oQ the Allied armies. 
Aside from meeting her own demands, France supplied 
airplanes of various kinds to her Allies, moludingAmenoa 

The industrial effort of the Republic could not hava 
been sustained without a corresponding financial effort 
Notwithstanding the lose of the regions of the North, 
which pud 25 per cent of the total amount of French 
taxes, the cituene of Franoe were in 1918 paying to the 
State $50 per inhabitant, or $1,651,371,146 while they 
yearly pud before the war, $765,779,816. The total war 
taxes have given to the State sinoe August, 1914, $4,- 
464,230,182 

The three war loans (1915, 1916 and 1917) naUaed 
$5382,955,780, and the fourth loan of November, 1918, 
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k m mm mi u tu« «hmm« to know what it i»» 
o«tMd. Tkmmk abort t am tram ry bilb there wu 
eUM umm,m tonka countrt*. lo«Md to 
VMM* 84,7*1,738,880 — England, $2,303,289,358. end 
M flteiw, 82,181,121,886 The Beaks of fnu.ee 
sad Afesria adtwwed $8,502, 385,331. 

Thai there wee relaed, m ell, 923,800,011,190 during 
the owns of tbs war, whiefa met e0 the expense* of 
maw of which the toted amounts to 923,080,388,552 

la that war which withdrew Iron the national life all 
the best taea, the activity of the women waa one of the 
moat wnadanal thing* France has ahown to the world 
The Fronoh women, prepend by the powerful feminine 
organiaation* which sainted before the war, were pre- 
paired aad wen anxioua to play their part in the struggle 

For educational puipoeea, thousands of young women 
took the piece of the eohoolmaaten or of high school 
professors, 12,500 women taking the place* of 30,000men 
In the railroad administration more than 16,000 women 
took the placee of the Bussing men In banks and other 
oonuaerotai house*, large numbers of women took over 
tbs mode. In metropolitan transportation, the women 
were extensively employed. In the army service* and 
various administrative bureaus, 180,000 women took 
the places of men. 

French women have been members of town councils 
Some of them — for instance, Mme M coheres, “Mayor 
of House ns” — have struck the Germans with amassment 
by their firmness and audacity Others, such as the 
young school mistresses, become mayor's secretaries and 
ruled, to the great wonder of the failing town oouncila 
vast townships with the tame genius as they would their 
own home The Frenoh Red Crete is entirely organized 
and managed by women In 1914 there were 250 000 
members with a capital of 86,000 000 for 600 hospitals 

Thank* to the efforts of the Secretary for Armament 
and the Assistant for Ammunitions, women were em- 
ployed in all the war industries To protect them 
•gainst all risks, to secure them good wages and good 
health, a Committee of the Work, of Women was created 
whose efforts have brought in the war industries more 
than 500,000 women 

For every two women working before the war there 
were m January, 1918, 781 in iron works 148 in chemical 
works, 630 in the transportation business, 161 in wood- 
working industries, 111 in the leather industry, 104 in 
rubber, paper and pasteboard factories, and 102 in various 
other trades Altogether in agriculture various ad- 


opter to get hu bearing* On approaching the Galieni's 
Lafayette, a large department store near the St Lasare 
Station, Vedrinee shut off hu engine and volplaned 
toward the roof Skimming the parapet by a few inches, 
be made a spectacular landing, although the machine was 
slightly damaged 

The roof on which Vedrtnes landed is 52 feet wide and 
75 feet long The machine employed was a Caudron 



Vedrtnes' Caudron after alighting on the roof of a 
Parle department store 


tractor biplane, equipped with a rotary engine Its span 
waa 36 feet leaving little room to spare on the narrow 
roof 

Vedrinee won a prize of 25 000 francs (86 000) for 
being the first airman to land upon tin roof of a house 
during a flight 

The Sighting Problems of the Aviator 


machine is crossing the outer circle (the host i It aircraft 
being 100 yards distant and traveling at the rate of 100 
miles per hour) the bullet would reach it as if inters the 
smaller nng constituting a direct hit 

But this only compensates for the speed of tht ent my 
machine You still have to make allowance for the 
speed of your own machim This is done by means of 
tht Norman Compensating Foresight ft bead sight fitted 
to a swivel with a wind-vane swinging m one Bide whidi 
raises and lowors the bead and revolves on its axis 
according to the pressure of the wind in the slip-stream 
The most wonderful of all sights liowi ver ih the Aldis 
Optical Sight used fur stationaiy guns whin firing 
through the blades of the propclki I his sight was in 
vented by the two Aldis Brothers manufacturtrs of 
lenses who under subsuiits from the British Govern 
ment have brought the making of high grade hums to a 
hightr point thaD the (iirniun s finest workmanship 
The Aldis sight is virtually a tilescope which neither 
magnifies nor diminishes find whuh, unlike an urdiuuiy 
tihscope tan be used with the eve si i ral inthts from 
tht end of the tubt 

When looking through tins tube at a distant object 
the effect is exactly as though on< wtr looking through 
a napkin nng — the objed appears the fame whether it is 
seen through the lube oi outsail it- but, apparently 
suspended in the air is a ring sivht Tho peculiarity is 
that the ring is seen with its center on the spot at which 
the tube, u pointing no matter where the eye is placed 
If the eye is moved sideways the nng ppears to move 
with it through the telescope, so hpt the direction in 
which the tube points is always toward the render of 
the ring 

1 he tube when fixed rigidly to a gun thus constitutes 
a sight which offers prnctually no ob ruction to the 
view, and which shows instantly the spot at which the 
gun is pointing without the necessity of aiming the eye 
on a front and ba^k sight The effect produred on the 
pilot of seeing an enemy machine flying into this ring 
suspended in niul-air is quite startling 

One advantage of this sight is that it can be used with 
both eyes open One eye sees the object and the circle 
through the tube the other eye sees the object direct 
The effect, after a little practice is that the object is 
seen as clearly as (hough there we re no sight at all 
The tubo is about three fict long and about three 
mches in diameter, and contains five specially con- 
structed and arranged le nse s 


ministration bureaus, war industries and so on, more /~\NF of the greatest ditfieulins experienced by aerial One fact about aerial fighting however which has 
than 1,500 000 women were engaged m war work Theirs fighters when machine gunR on airplanes came into never been ment oned is that after the first sight lias 

has been a greet contribution indeed toward Allied general use was to hit the larj.it aimed at J bis may been obtained, the pilot never uses his Right at all He 

victory seem to the uninitiated like tbdd statement nf poor watches the bullets— literully! That is, he watches the 

And it must be borne in mmd, when thinking of these marksmanship but m reality it is i ot As a m liter of tracer ammunition One in eve ry three shots is a tracer 

figures, that F'ranee la not as big as the United States fact to bnug down un enemy marhmo without specially — a bullet which trails a little path of smoke, and it is 

Groat Britain, Austria or Germany m point of popula- designed sights is nothing more nor less than pure, much more interesting to watch the tracers than it is 

tion Her population before the war was between 39 unadulterated luck to keep the eye on thi sights Most pilots would like 

and 40 millions, exclusive of her colonies But the I or instance, imagine two madnnofl passing each other to use oil tracers if they could for they kill as readily as 

Republic went to war heart and soul She put the very along parallel lines 100 yards npurl each traveling 100 the regular bullets But unfortunately, tracer am- 

best she possessed into the great cause, regardless of cost miles per hour You are (quipped with a machine gun munition is dirty and will soon elmkc the bore of the 
And with the victory won, France is ready to resume firing 700 shots a minute — II ea h second- the bullet gun As it is a great many pilots load their magazines 

her proper place among the leading nations of the traveling at tht rate of 4 960 feet per second If you and bolts with every other one a traur though it is 

world, with full assurance of a durable peaee took a (lead aim at the tncmv machine y mr first bullet strictly against the rules The temptation though is too 

, D . would miss its mark by 18 feet and the second bullet, great to be resisted 

La nding toe Airplane on a Roof coming fa of a second behind the first one, would miss 1 he tracer is made the same as the ordinary bullet 

rpo be really practical in everyday life, the* airplane its mark by 45 feet excr pt that in the end is a small quantity of magnesium 

1 must be rapable of landing on housetopa in crowded To offset this, and to make aerial fighting more of a which ignites It is not quite accurate as it is lighter 

metropolitan districts where there is no land available science, ring sights were de vised These sights con- and drops a little in its flight but it serves its purpose 

for a flying field. Otherwise it would profit an aerial aist of two rings, a small one representing tho bulls wonderfully 

commuter but Httle to moke a flight of say 25 to 50 eye and a larger one encirtiing it representing the lino There is a fortune, waiting for the man who can devise 

miles every day from his home in the country to his of flight of the bullet If uim is taken when the enemy a tracer that will not foul the bore and which will 

accordingly permit 
the aviator or m 
deed anv machine 
gunner operating at 
short range to em 
ploy it exclusive ly 

British National 

Restaurants 

I N a statement 
given out to the 
press recently, Mr 
Spencer, direotor of 
national kitchens 
and restaurants of 
the Ministry of Food 
in Great Britain, said 
that the new Nation- 
al Restaurant is now 
making a profit of 
8500 a week In 
view of its suoeeas 
additional restau- 
rants are being set 

fiew n$ttr )of ever {Tbs Mrmt to set tot the eethnated speed of the advermry while the latter automattoaUy compensates tor the speed at the plane in whict it up in London and in 
tike boufevgrikl in 1* a waited . The upper row of slLiewettee is tor a range of 100 yards the lower row shows the same objects at 100 r«rel» ) the Provinces 
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The Service of the Chemist 

A Department Devoted to Progrtu in Hu Field of Applied Chemistry 

Conducted by H E HOWE Ctameel Eooarer 


Some Non-Poieonous Gases and Their Uses 

I I Mecmti ti bt tht wav of Hit w »rM (hut thi link 
shiop of tho family ahull iimivi I lie niottl puhlitily 

anil this npplira to mat mis ni inurli at to ptopli In 

auv t vt nt the nviiagi n in ih pi i parr d ti rlimiiHH 
poiiomnix gasis /in until in w irlun ivci if li dot n in 
dulgt in (lit riroi mil tv tin lull who wHu 1 the 
exkttinr niiphl li n pi Ih ' t hi I m i alruw 

mnUiPHH Hprnik! (I will tin n i«t r I li n wli I mustard 
gun in in uli 1 \m I mi ill it ot hi r i. si h ati lie is apt 
to hipsi inlo mlr m i I 1 1 nun tl ii(|tiiMtir while if 
thi kind of nim whn I i I s I ih i, i ils m mi ntioiied as 
mu of thorn wli li I I pul I wit tit war a )■ ik of 
mcridulit v miy iptu 1 mi Inn f V\ lliiipfon 

pro|ioiH tn mil itliiitini i fi w t im p iisiiiious gases 
and to mdustriil g ir< h if nidi t I not induHtrinus imm 

Quelling Mob* with * Tear” Ga* 

Ah Iihh bin nail piivimmlv oik and possibly two of 
thi war (h vi 1 p <1 K ihi h (list i vt to he kt pt iih nffi nsivo 
weipons of tin I iw vvhili HuliHlanriH whit li pimluit 
di n»i v ol li ti it r of harndiHH smoko hnvo no doubt iiimii 
to ata> ilitv an ultogi I In i too umful hr h runiifor 
optriltonR in I hi hi Id to li diHiarihd and foirn an <\ 
rt llnnl mi I li >d of ih fi urn I hi gurnR to wlui h referi mo 
ir intuit an tin Ini hi \ nmt hr and ( hi mu in provoking 
gams Highly i flu ti nt gtism of uuh sort wlitih liavi no 
harmful i fTtulsaii now until ihh lor use against uiobRund 
will bt mnn iffulivi thun any othir nu thud for brisk- 
ing thi m up and giving tin individuals something to 
divert tin tr atti ntion I hi y will rtaih whin, watn so 
often tint d rnntiol |M nittalt mil thi i ffi 1 1 jr for a longur 
timo It will bt niullui I hut in tin Philippine campaign 
tho AmontatiR wcri required to fight tin* fanatical Moro 
who wi loomed tltntii and mndtiilid u difhiult kind of 
warfare I hi r< wtu. an itiHtami so wi havi hot ti 
tnformid whori tho warrnrs usid an a shield thur 
wommi and possibly childrui and oiitipiud a position 
such that our triiiips must kill or lit killtd I he rtmilt 
gavi ns i lo oonsidtrahh iriliiihni of out tioops and it 
su ms prohahli that a fi w gas sin Ils would have made the 
storv ipoti different ( ontinual Riuiring and Ihc eyes 
blinded with liarmhss liars for a few hours ought to give 
any fanalu a change and direit his few thoughts into 
differ! nt ehanm Is 

TNT from Illuminating Ga. 

Illuminating gaR han bum ubh to play a war pnrt 
beeauiM of thi oil urn d lo carburize water gas in order to 
Increase its candle powu In many states thi heating 
value or U l U (British 1 hi rmal Units) of (hi gas 
is thi standard, aims thi gri atost volume of thi gas is 
burnt d for heating purposes or in mantU burnt rs where 
tho tempcratiiri of the mantle and not the candle-power 
of thi gas diternums tin illumination Investigation 
showed that some 2 |ier tint of tho oil addod could bn 
recovered os toluol whuh w flu starting point for 7 
N 7 and the gov( mine nt experts designed apparatus 
to hi rub out this pru ious hydroiarbon A number of 
stripping plants weri install! d with govt mini n( funds 
and operated m tlu main under govornnu lit supervision 
Tht sirubhu is a tower with many wooden grids over 
which partly iihuid petroleum trickles lounUr lurnnt 
to thi gas absorbing I hi liydroi nrbons loruied by the 
iraokmg of tin pit l oh mu Distillation undir torrnct 

(onditions stpiinlis out toluol, lieiuol and naptha 
l he oil may hi u turned to thi towi rs this bi nzul and 
naptha used as suih or u turned tr the gas, and the 
toluol starts d on its way to a ti rnblc explusivi m war or, 
in certain quanlilits to a sorns of important phasing 
shadi s of synthetii dym in pcuu In the viumty of 
New York alom tlu <(|iiivuh nt of marly 28 000 000 
pounds 1 N I was movirul in a nme-month period 
Method* of Producing Hydrogen 
Balloons playod their in prrtnnt part ovir there' 
and ft balloon is list has without gas hue h a gns must bo 
lighter than air of coursi hut one gas may hi sumt what 
heavier than anothir and still bt prcfeinbli for other 
reasons smec thi amount ol air displaitd is a fat tor as 
well os the speeifii gravity of tlu gas Hvdrigpn has 
alwavs been tho balloon gas uud yit it is very highly 
inflammable and even explosive when mixid with tho 
right proportion of air the comparative cum with 
which it may be mado is in its favor uud it is of course 
much cheaper than any other suifabh gas There art 
many ways of making hydrogen some yit Idiug a purer 
gas than others A favoriti wav t» to pass stoam over 


spongy iron at a temperature of 000" to 1 000" ( w here 
upon thi iron takes up the oxvgen present to form iron 
o\iih leaving hydrogen of reasonable purity When 
tin temperature falls hot pioduoer gas m turned in and 
humid with air m the chamber, during which operation 
thi carbon monoxide of thi producer gas reduce* the iron 
oxide lo npongv metallic iron again and is itself oxidized 
t > inrhon dioxidt \ n> sti m of regenerators is employed 
to < onset vt the heat and properly designed furnaces 
last for months They arc usually constructed to allow 
those parts subjected to the greatest wear to be replaced 
without rebuilding tho intire furnace Bv purifying 
the reducing gasos tho efficiency of the iron mass can be 
maintained for many months The process requires 
careful temperature control 

Portable Compounds Which Yield Hydrogen 

Much work has lioon done on spec ml i (impounds which 
niftv bo transported and easily caused to gtu up hydro- 
gen in thi Add Hydrohth, for ixampli will yield one 
< ubii mete i per kilo and with rapidity It is 90 per <ent 
pun calrium hydride and is prepared m the electric 
furnaoi by passing hydrogen ovir i alnum in an iron 
tube It is however an expensive method 

Hydrogemte will give up 320 litir* pt r kilo It is 5 
parts ferro silicon containing 90 to 95 per rent silicon 12 
pnrts sodium hydroxide and 4 parts slacked linn The 
motion is started bv dropping in a hot iron slug 'lhc 


Sam* of th* Int*r*»ting CharactarUtre* of * F*w Gum 


OR* 

— 

Jfst 

-N"~ 

38 & 
—180 1 

—102 0 
—33 (1 

—268 7ft 

— 108 ft 

— 182 7 

10 O 

10 4 

— 117 4 

11 

137 7 
146 

367 70 
-240 8 
140 

118 0 
167 2 

W 

111 6 

30 

100 ft 

82 0 

72 8ft 

34 0 

93 6 

61 7 
1713 Ml 

13 4 

78 0 

Acetylene 

Alt 

Ammonia 

Argon 

C Arlwn Dioxide 
l arbon Moaox 
Ida 

Chlorine 
< yanogen 

Hoi um 

Hydrogen 

Nitrogen 

Oxygen 

Sulphur Dioxide 

r«Hj 

NHi 

t Oi 

CO 

n, 

<«N, 

Ha 

!l< 

N, 

Oj 

80, 

0 wise 

1 0000 

0 5971 

1 379 

1 fliUOft 

0 9C710 

1 4001 

1 8004 

O 131 

0 06992 

0 06737 

1 1093 

2 2CJH 

Taken from van Noatrand « Cl 
Tho critical temperature 1* thi 
g a* can be condmmd to a liquid e 

lamical Annual 
temperature lielow which a 
uid above which It undergo®* 

cli at the i rltlral temperature 
gu to a liquid When the 
crttluil temperature Ire* 

The i rltlral pressure 1* that will 
I* Juat ruough to condemn tho 
tomporatun In lower than thi 
prawuni Ilian that Indicated wiU 


action of and on metal such as nulfuru and on iron, unr 
or mugncsium has been used, but this is no longer em 
ployed because of the mountain of raw material needed 
a small airship of 500,000 cubic feet capacity requiring 
the reactiun of about (JO tons of and with 30 tons of iron 
to fill it with hydrogen The latest dirigible is of nearly 
3,000 000 i ubic feet capacity aud we already read of one 
of 10 000 000 cubic feet being designed' More recently 
eleotrolytu hydrogen has coma into prominence especi- 
ally for the arts of peace A weak and or alkali solution 
is subjected to eleotrolysis in a special roll made up of a 
number of frames through which it circulates and each 
frame is provided with a diaphragm, sometimes of as- 
bestos with rubberised edges to prevent loss of solution 
by capillarity These diaphragms facilitate tho proper 
separation of the gases formed which otherwise m the 
rase of oxygen and hydrogen, might form an explosive 
mixture Much may be said in favor of this method 
because of its relative simplicity and the purity of the gas 
Cracking Natural Gas to Produce Hydrogon 
A novel source of hydrogen is natural gas which may 
be cranked to produce the hydrogen from the methane 
present If a checker-work of bnck is heated hot 
enough by burning gas and air m it, the air may be shut 
off and the hot bricks will effect tho oon version with 
carbon black as a byproduct The gas after scrubbing 
may be compressed in the usual manner Where natural 
gas is lacking petroleum may be ( racked with the same 
results by spraying the raw material into a properly 
hoatid chamber The temperature of operation has a 
direct effort on the yield and punty of the gas 


Hydrogen is sometimes produced from water gas by 
the liquefaction of the carbon monoxide By using this 
carbon monoxide for fuel, enough power is produced to 
operate the plant tho labor charge is relatively small, and 
at Ferrari, Italy, where the Linde-Frank-Caro process la 
operated, hydrogen of 97 par cent to 98 per cent purity 
is made at a cost of about 2 5 times the oost of water gas 
per thousand cubic feel Two volumes of water gas are 
required to give one of hydrogen and any carbon dioxide 
is removed by scrubbing with water under pressure 
As an addod precaution a solution of sodium hydroxide 
may be used to take out the last of the carbon dioxide 

Cutting Metal* with the Oxy -Hydrogen Torch 

The important uses of hydrogon besides aeronautics 
are in combustion such as the oxy-hydrogen flame and 
the lime light, in synthetic ammonia, as an inert atmo- 
sphere and in oil hydrogenation That used in aero- 
nautics must be free from araemo and phosphorus, which 
might form compounds deterimcntal to the balloon 
fabric while eaoh 1,000 cubic feet (should lift a minimum of 
68 5 pounds A practical balloonist will judge thi 
quality of the hydrogen by the way in which a given 
halloon will lift its burden 1 be oxy-hydrogen flame 
attains 1 800" (' , which is hot enough to cause lime or 
magnesia to become incandescent and finds its most 
useful application in welding fusing and cutting metals 
One important Benes of machines depends upon this 
method of rutting heavy circles of steel from special 
sheets to form the gears 1 he cutting is done rapidl} 
precisely and smoothly by tho flame curried on a rotating 
arm and if this rutting could not be done so economically 
the machine design would have to be fundamentally 
changed 

.Synthetic ammonia will be discussed another time 
Hydrogenation is one of the blessings which one pro- 
Oerman writer claimed for the military party, holding 
that without cheap hydrogen required for Zeppelins no 
rogress oould have been made in changing oleic aeid 
nHuO, into stearic acid, t ull N 0„ by the addi ion of 
hydrogen, lit, in tho presence of a catalyst The history 
of hydrogenation hardly sustains the argument The 
process has berome one of much economic importance 
and is just starting 

Hahum from Natural Gas 

More recently it has been found that some natural gas 
contains a rare gas, helium in much larger percentage 
than does air or any other souroe and this gas possesses 
the distinct advantage for balloons, of being ncm- 
mflammable The various properties have been known 
for some time, but the large amounts of air which had 
to be cooled and compressed to the point at which 
nitrogen is liquefied and where helium w still gaseous, 
made its cost about 12 400 a cubic foot This would 
bo far out of the question even in a military program but 
when natural gas, containing as high as 4 per osnt 
helium, was found in one of our oil fields it was decided 
to attempt its recovery on a commercial scale with 
90 02 per cubic foot as the goal) A Frenchman has said 
that the only difference between the difficult and the 
impossible is that the latter requires longer fur accom- 
plishment, but in what other line of endeavor has such a 
cost reduction been attempted? There were two well 
kuown methods for air and gas liquefaction and a third, 
for which much was clauuod, was awaiting a try-out 
Ultimately three small plants were built, one acoording 
to each of these plans and while the new method has not 
been conclusively tried out the indications are that it 
will perform as claimed It greatly reduces costs, re- 
quiring as it does much less power It is doubtful 
whether it would have been so thoroughly tested but 
for the impetus of the war and indeed the quickening 
of many lines of industry, the proving of ideas, the dem- 
onstration of new inventions ahead of their normal turn 
and time— these are some of the war's benefits 

Thus far the 90 02 has not been realised, but about 
9008 has, and when the armistice was signed some 
150,000 cubic feet were ready for shipment Imagine 
the sensations of a man used to working with helium at 
92,400 a cubic foot upon seeing cylinder* holding 150,000 
cubic feet! The natural gas relieved of He helium was 
allowed to evaporate into the mains and was none the 
less desirable for heating And it had been scrubbed 
for gasoline before the helium wu recovered ( Air is 
reokoned as 1 in the specific gravity column, hydrogen 

{Continued on rage lift 
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British Ideals of Reconstruction 

M Rebuilding the National Life on a Better and More Endunng Foundation” 
By C. H. Claudy, Special Foreign Correspondent of the Scientific American 


linTH a reconstruction problem of infinitely greater 

▼ ▼ magnitude than that which confront* the United 
Htatos, it wu only to be expected that Great Britain 
would be devoting much serious thought and attention 
to it, long before we of America did more than rocognue 
that we might come face to face with such a problem of 
our own, after the war There » nothing surprising in 
England s Ministry of Reconstruction, in her careful 
plans, in her able working out of a goncral soheme and 
the painstaking attention which has been bestowed upon 
its details But to find not only an accurate scientific, 
exact grasp of the problem in its practical aspects, but 
also an ideal of reconstruction may be as surprising to 
those who read this as it was to him who writes it 

If the average American businuss man were asked to 
sum up in a lew words his conception of the national 
characteristics of the average Britisher, leaving out all 
considerations of national pnde, he would in all proba- 
bility give equal weight to bull-dug courage high tenacity 
of purpose, inflexibility of will, and a conservatism of 
viewpoint largely influenced by ancient tradition In 
deed, more British pooplo will admit the latter than 
boast of the former When therefore one finds the 
people of this nation widely wideawake to the fact that 
the war has presented them with their most tremendous 
opportunity for a real reconstruction of those features of 
industrial and national life which have been, at least 
from the Amtnren standpoint most restrictive of her 
trade and industrial expansion, one is brought very 
sharply to the realisation that the effect of the war is 
by no means confined to material but spreads to mental 
and political life 

Were this new spirit sporadic and not general it would 
deserve little attention But it is national, 
and it is governmental bar instance from 
government publications the following 
excerpts are taken as beautiful in con- 
ci ption an they are practical in application 

1 he idea of Reconstruction of a aunple 
return to pre-war conditions has gradu- 
ally been supplantod by the larger and 
worthier idea of a better world after the 
war The experience through which the 
country has passed has enlarged its sense 
of what is possible, and at the same time 
quickened its sense of what is fair and 
right ’ 

Even more illuminating is this (and it 
seems but fair Usre to beg the patience of 
one s readers lost they think this story is 
visionary and impractical, to say that 
without this preamble the real vision of 
what the British themselves think of their 
own reconstruction problem could hardly 
be here presented even in skeleton form, 
in a scant page of matter) 

Reconstruction is concerned both with the 
questions which will arise in the natural course in this 
and every other country, when the natton is switched 
back into the activities of peace-time and it has to give 
shape and satisfaction to the strong feeling which has 
arisen in all sections of the community, among men and 
women of the most widely differing opinions and out- 
look, that there u very much to be ashamed of when we 
look back to the conditions of July 1014, and that out 
of justioe to the living and out of reverence to the dead 
we are called to rebuild the national life on a better and 
more endunng foundation ’ 

These words express bettor than any of mine, the 
underlying ideal of reconstruction here in England 
It must not be a mere readjustment, or even a reSstab- 
sshment of pre-war conditions Its most important 
phase, in every ones mind, is the creation of a*new 
system, a new ideal, a new plan for industry, for labor 
and in some lines at least, for government 
fUioeatiaa of Mon la Industry 

Practically, the two greatest tasks in any getting of 
a war-pursuing nation back upon a peace footing are 
demobilisation and relocation of men in industry It 
is such a problem which confronts the United States 
Already bur industries are saying to our government, 
“Just let us alone and we will reconstruct ourselves ' 
Our national idea seems to be to get back to what we 
wen, then to hurry up and make up for lost timo, but, 
except in a few scattered instances, rarely is it to remake 
either an mdu*trial or a labor policy The United States 
Government has no Department of Reconstruction, 
and as one government official engage d in an attempt to 


do some constructive work al mg (hum Iiium said to the 
writer just before he soiled If wc In got a reconstruction 
jiolicy and start it working it will probably btgm to 
function just after our n idjustmuit has t om pic tod 
itself! 

But Great Britain foils that shi faces a muih larger 
problem than is contained m th men di mobilization 
of the armed forces the g< Uing in in n back at pm lug 
jobs, the resettlement of uvil wai workers the ult wing 
her industries from the many g urn m ntal ■ Him (ions 
under which they have had to operate foi four long y< are 
Bhe feels that there are cindilions everywhere «huh 
should be changed, must I dunged Old iduis must 
give way Tradition must g» by the board Because 
‘ »t was always so u no ling 1 a reason for its lx mg 
SO now And because tint fu ling la so strong every 
where just as the feeling was hi string evoiywhtre 
in the darkest days that 1 ngluu 1 must win so does 
it seem as if from these thro h < f u Hi ( instruction wluth 
is uiori than a relocation liiidjuiimu t and rtstltlc 
ment but which is neverthdi kh t > 1 kept ip mam verity 
praitical basis must tome a u i li more jirwpeions 
much more alive and muoh n re < fli lent industrial 
tneehumam and very laig Iv a better sooial and 
labor mu luuiiam 

Import! nf and Distributing Raw Malarial 

The problem in England begum with shipping What 
ships how many ships for fringing nun iioue for 
bringing in food, for impoitiog r uv matcrids for ex 
porting finished products Ne\! rawinalirmls Gather 
and cotton wool and metals must be sicurcl skipped 
and divided among manufact ircrs 1 here is to bt an 


TJ/"£ wish to dirut canful attention lo the senes of articles from our special 
er correspondent in Europe, Mr C H Claudy which will continue to 
appear for seoeral months in thts Journal Mr Claudy has completed his work 
in England and u now in France The article on the British Navy (Feb 1st ) 
and the present article British Ideals of Reconstruction will be followed by 
others on British Plans for Reconstruction English Railway Reconstruction 
From Fighting Line to Factory England ' s Scheme of Demobilisation England s 
Ainrefi Industry, British Munitions Future of British Flying etc As our 
correspondent is following the same general line of investigation in France it 
Will be realised that the whole series of articles will form a valuable compendium 
of Information which Will be of the highest assistance in the Working out of 
the tame industrial and social problems in the United Slates —Editor 


International scramble for what raw material is available 
or can be quiokly produrid for the world is short of 
primary material of all kinds due to the taking of men 
from production to war lack of fertiliser discourage- 
ment due to difficulties of men liandixing during the war 
etc Industries must be gradtd according to national 
importance no lees in the raw material short dnys of 
reconstruction than during the war the unessential 
industry must give way to thr essential a thing in it 
self revolutionary in Great Britain in times of peato 
Raw material secured, who ah ill Bay to whom it shall 
go? Government? It might work well in the United 
States far the United States hoj only tho tradition o 
democracy behind it But England is feudal in ite 
generation, and class pride and prejudice are as Strong 
among sotno as patriotism If Government interferes 
too much in times of peace Government may ba over 
thrown Now, mark the wisdom here showu the 
government has decided not to ration law materials > 
individual industries, but to industries in a grou 
Representative Councils made up from both Employers 
and Trade Unionists will be oiiatid within the principal 
industries, and these will decide when rationing is neces- 
sary, as botwoen manufacturer and manufacturer 
With shipping, raw material and distribution of raw 
material out of the way come* the transportation prob- 
lem, the remaking of neglected roads tho future of a run- 
down railway system already realised to be archaic in 
many respects d splendid in others the expansion of the 
canal system, the development of aerial transport 
and here, too comes m the matter of the dumping of 
army stores upon the nAtion and the way for instance in 
which thousand* of motor truoks miles of wire, ton* of 
manufactured article* bought for the army are to be 


delivered back (o u\ d hlc without dml x atmg the nidus 
tries and impovi rishing Mu labir whi I products suih 
material 

Next tomes thp ruistublishniuit if the labor fora 
tho trausforimiig of au army of s ildi rs into an army of 
workers The demobilisation schemi has olnadj been 
takou up by tbL present writir oh handled both al 
home and here civil war workers m stublishment 
is a story in itsilf ro perntion between tmployer 
and omployef 

But afttr the labor thi material tho factory and tin 
transportation an all brought together < nuts ont of th< 
ideals of ruioustruction in what spmt is tin work 
to bt done? Inert asc the national output is sug 
gest? 1 by many as the chief ideal of the new ordt r with 
tho tdtu that dthts cannot h< paid nor the condition of 
workore impiovid nor thi lost of living rcduied unless 
tin utw efhtumy of product ion in held as tht first urn- 
si l< ration But hen tonus tho returning soldier who 
has sacnhtid turn sometimes lu ulth and always his 
pr i lu mg foice to nay that tho low paid conditions of an 
isrlitr era art gout for good and that the pr< war cou- 
ditun of a continual stall of armed noutrably between 
cmpl >yt r and employed must be altered And so the 
British lahort r and the British t inpluyor uro both brought 
to understand that int nosed output and improved 
laboring tonditions must go hand in hand and tho 
world bijond tht si a tan lure show the way true we 
have v< t to tooth it in its entirety to ourselves, but we 
have a thousand industries uow whore Britain had one 
bcfire tho war where the most ideal of working con- 
ditions and thi highest of wages havo gone hand in hand 
with vastly increased output and high profits to tho 
businoss 1 1 took A merit an standardisation 
and effluent y lo manufacture cheap auto- 
mobiles typewriters harvesting machinery 
and supor-ai curutc watches at an ab- 
surdly low price while keeping working 
conditions and wages on tho highlit plane 
With Groat Britain this is no longer a 
dream she is jiuttmg it into effect 
What is known as the Whitliy Com- 
mittee on Industrial Reconstruction has 
done a noble piece of work whit h is even 
now bearing fruit Broadly it consist* 
m the establishment in tht highly-organised 
ind istms of joint Lounuls of employers 
and trade uni mists I hej are both 
national and local to individual Industrie* 
and in addition they are according to a 
pronouncement of the Ministry of Labor, 
“the n irmol t hannel through which the 
Government will seek tht exponent e and 
advice of Industrie* It is generally held 
that the establishment of such councils is 
the most promising development of the new ideals of re- 
construction which have como to lie as u result of the war, 
and that there are feu factors which will more happily 
aid in the solution of tho greatest of all problem* of the 
day the labor problem 

Amelioration of working conditions has been a re- 
former s by-word for years Fnglnnd * idea now u 
not amelioration by small changes but a sweeping 
deal by which the laborer will git what ho should 
have to produce his l ost with the greatest hai ) mess to 
himself as well as the greatest profit to his < nq lover 
Tho whole industrial fabric is being closely in\ estigated 
and hoursi of labor wages regulation of oarnmga health 
sanitation safety accidents insurance nightwork over- 
tlme holidays continuous hours meal tunes and hours 
dangerous trades industrial control and child labor are 
all under tho microscope of the Government as well as 
the scrutiny of those who favor the old system and those 
who clamor for the new 

A New Rural Life 

In the ideal* of reconstruction comos a new rural life, 
bettor laud laws, the use of land for public rather than 
pnvati interests (a story to be told at greater hngth 
later) tho reclamation of waste land the parceling of it 
to soldiers and sailors the increase of agriculture and 
the diffusion of a now school of thought in old agricul- 
tural circles Health, housing and sanitation are receiv- 
ing attention as never before, and adult education that 
the nation need not wait on the younger generation for a 
speedy acceptance of the new ideals of national life has a 
prominent place in the plans of those to whom British 
Ret onstruction is a gospel of regeneration not a mi n 
readjustment of a dislocated empire to its pre-war days 







The experimental apparatus need for demonstrating the electrification of 


The primitive tanks, holding ten aatha of seed each, aaed hi the early stages 

The Electrification of Seeds 

A Revolution in Agriculture 
By Charles A. Mcracr, M.D , F.R.C.P , F.R.C S 


F ROM time to tunc arts have been revolutionised 
by the < ffortR of individual inon often men not 
brought up to the art but praiticing in a viry different 
oo<u|iiitiou Arkwright a barber r< volutionued the 
art of spinning Cartwright i rlergymau revolutionised 
the art of weaving Watt a maker of mathematical 
instruments revolutionist d every hiavv industry 
Howland Hill a schoolmaster revolutions d our 
ctwimunitatiuns by divining (he penny post and Mr 
Try an electrician is revolutionising the art of agncul 
turn 

for to pr idu o a large inert act in the yiel I of iorn and 
other crops an I at tins same time a material improve 
meut iu quality and to do this without any increase 
in the farmi r s expense without requiring any additional 
unploment on th farm or anv new acquirement of 
skill or any ad htimal expenditure of time on the part 
of the fartnt r — thH is nothing short of a revolution in 
agriculture and tins is whnt Mr hrv has tlom 

Heitn itv has long I tin applied to growing crops 
and has ha I a dc idi d tffiit upon them in producing 
more rapid and mori luxuriant growth but to subject 
a plant ti i Icctn itv eitli r eoiitinuously or at intervals 


during the whole | 
sidt rablc supply ol ilcctnuty 
and in in or less continuous 
attenti in 1 1 apply if over 
largt an w of many acres 
must ntiissurilv bo toafly, 
and to apply it over hun- 
dreds an 1 thousands of acres 
is scarcely practicable i spo- 
rt dlv as tht install it ion 

sarilv int rfc rt with the 
operatuus of ngu ulture 
tor horfn ulture it is no 
doubt practicabl and may 
be fund usefil and even 
prohtatle but the difficulty 
of applying it on a large 
scale to agriculture in evi- 
dently c insidt rablt and Mr 
fry tiinn 1 his attention to 
thi t li trifirnti in of studs 
which is op n to none of these 
draw bat Its 

Th process is novel 
There was no previous ex- 
pert! nc i whatever to go upon 
and the inventor had to ft cl 
lun way gradually to success 
by the tedi ms pr icons of 
Inal and error making many 
mistakas on the wav suffer- 
ing many disappointments, 
cheeked in every direction 
but the right one and learn 
mg from ovtry failure the 
way to success Beginning 


growth requires a con- 


hrst in a few pots tha experiments wore soon extended 
to a patch of garden ground then a neighboring farm- 
manager was persuaded to sow very reluctantly and 
sorely against the grain, a few plots of agricultural land 
hoeing the results he wm less reluctant the next season 
and as year by year his crops from electrified seed con- 
tinued to contrast favorably with those from untreated 
seed he sowed a larger acreage with the former, until 
now he sows no unelectrified eced except a small patch 
m each field for comparison ami from being an utter 
sceptic, he is become an enthusiastic advocate of the 
process 

Farmer* meet at market and talk about the weather 
and their crops and thus nows of the process spread in 
the neighborhood and one farmer after another adopted 
it first only as a trial, and on a few acres of ground, but 
when they had had experience of it upon larger and larger 
acreages until at the present harvest ISO farmers have 
n sped grain growing from eit ctnhcd seed I nrmers are 
a cautious and conservative race not eager to adopt new 
im thods until these have been well tried at other people s 
risk, and have had their value proved beyond question 
and those who tned tho electrified seed for the first 
time tried it upon a few acres only, so that the 


acreage thus sown last season was not much more than 
2,000, but 2,000 acres is quite enough ground to yield a 
thorough and satisfactory test, especially when the 
trials are scattered over many different parts of the 
country, on many different soils, from the Infertile sands 
and newly plowed heaths of Dorset to the chalk a&und 
Salisbury Plain and tho stiff olays of Cheshire No 
doubt a much larger acreage would have been sown with 
electrified seed if efforts had been made to spread a 
knowledge of its advantages, if the inventor had not 
waited with tho intention of perfsotmg bis process nod 
discovering all its possibilities before taking any steps 
to make it known 

But it seems that the possibilities are almost unlimited 
The more ho investigates it, and the wider the scope of 
his experiments, the greater are the advantages they 
reveal As it is quite enough it known, first to prove 
that the process is one of very great value if properly 
conducted, and second to enablo it to be conducted to 
the best advantage, eliminating with eertainty ott the 
errors that vitiated the results in some of the early ex- 
periments and ensuring without fall a substantial »- 
l the crop 1 his is enough to justify, and indeed 


total to demand, the u 
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of the process it would be un- 
justifiable to withhold the 
process longer on the ground 
that all the possibilities it 
contains are not yet become 
available in practice, and 
the inventor has at length 
been prevailed upon to place 
ft on the market as it is 
In the first plnoe, there k 
a notable umraaeo m tha 
yield of grain from the 
electrified seed An avenge 
crop of wheat fat Great 
Britain k about 80 buahek 
per acre, of oak 4* to 80, of 
barky 32 to 40 btiehak If 
electrified and unrfaetrified 
tend of any of then oma 
are town separately » the 
same field on the aatae dey 
and treated in every respect 
alike, it to found that, ao- 
•wring to the nature of the 
crop end other ctrcnmrtefteee 
ea yet imperfectly known, 
the yield of tha electrified 
aaed exceeds that of tip 
uneketiified by from four 
to 18 bushels Tha avenge 
of the conaidenbLe number of 


e grown freer treated (toft, in each m 
under Identical condlUena 


23 and 30 per sent of inane** 
The (jmtUty of tha eng 
also, gTto&ated by tfe 
weight per Wwi, k 


wbtmt ivm* 
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in weight h*s noted 
*»« mwah m tow pounds 
ii* dots not Meta * Urge 
th* weight of Ml average 
4* nboot 43 pound*, but 
vwrktkm* from this average 
) wide A poor sample of 
90 pound* to the bushel, 


miff** pound*, 99 pound* to 



the bmM to M exceptionally fine sample. 

It (e evident that e gain Of from one to 
four pound* to the buahel may make an 
1 M/pfono* bet men poor pad good, 

- 1 — J "“■* excellent It mean* 

S t, lea* offal, and more 
t may mean all the 
a grain that oan be u»od 
g god grain that can be used 

ntUt ie not all the advantage to be 
gaUeff % Using rtectnfled seed Besides 
the iiwreaw U the bulk of the yield and 
the incgre** in the weight per buahel, there is an inorease 
hi the dtor that may be very important la the first 
plane, the electrified aeed throw* up more straw* from 
each toed than the uneiectrifted In one field of oat* the 
increase wa* charaeterued by a previously sceptical 
expert s* “aatOundmg,'' for wherea* the bulk of the un- 
etectrified aeed had thrown up only two straws per seed, 
the electrified had thrown up five In the second place, 
the straw growing from the electrified seed is longer than 
that which grows from the unelectrified The straw 
is m some cases only one or two inches in other cases a* 
much as eight Inches, longer, but in every case the length 
u increased In the third place, and this is the most 
important, the stoutness and the strength of the straw 
are increased Prom this it results that the crop is less 
liable to be laid by storms of wind and ram In one 
case tbs visitors to a farm, who had gone for the purposo 
of inspecting the electrified and uneleotnfied crops 
growing aide by side, asked the farmer to show them the 
dividing Hae between the two Go and look for your- 
selves said he "No one but a blind man could fail to 
sec the difference ’’ And truly it was so On half the 
field nearly the whole of the barley was lying flat upon 
the ground, laid by the recent thunderstorms On tho 
other half not a straw was laid the whole crop was 
standing upright waiting for the reaper 

Even thww that have been mentioned arc not all tho 
advantages that may be gained from olectrtfying seed 
corn It seem* thst corn growing from *o« d thus trested 
is lees susceptible to the attacks of fungus diseases and 
wireworm than that growing from seed that has not 
been treated Little can be said at present on thus 
score, for the observations are as yet incomplete and 
experiment* ore in progress that will test the matter 
up to the hilt AU that can lie said at present is that 
there seem* to be a great likelihood thst the process is 
protective against smut, bunt, rust, and other fungus 



So much for the advantages of the proteas, 
now what of Its disadvantages* These are few 
and con scarcely be considered serious The 
first is that if the process is not properly oarried 
out, the result will bo disappointing This can 
Scarcely be considered a drawback to tho process 
itself It is a simple proooss easily performed, 
occupying only a few hours, and no more difficult 
than the process of dyeiug a parcel of yarn or 
sterilizing a surgical dressing, but like these 
operations, it requires the use of a certain tech- 
nique, and cannot safely be entrusted to in- 
experienced hands Properly performed, it can 
neither damage the seed nor fail to enhance its 
value 

Secondly, the effect produoed upon the seed is 
not permanent, it will retain its enhanced efficacy 
only for about a month after electrification, 
If kept in a dry place It is therefor* deelteW* 
that the seed be sown promptly after It ha* been 
electrified The drawback is not a serious one, 
but if not known and allowed for, it may lead to 
disappointment aid to undeserved discredit being 
thrown upon the process 

Thirdly, the advantage scorning from the process 
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Seed being dried In a kiln after electrification 

stood, but at present we cannot mu beforehand whither 
the crop will be greatly benohtted ir only moderately 
benefit tod 

The prooes« is very simple in principle though it 
require* a good dual of care and of e\) » rn nec in carrying 
it out A current of elsotrioity c inn f bo paused through 
a heap of dry seed, the grain must li steeped in water 
that contains in solution some salt lliut will act as a 
conductor Such a solution is placed m a tank the seed 
is steeped in it and a weak rum nt f cloc tnatv is passed 
by means of electrodes of (uig surfici attached to two 
opposite end walls of the tank lhc wed is then taken 
out and dried 

This is the outline of the j rocuw but thp outline 
needs a good deal of filling in l he kind of salt 
employed to enable the water tf rorduot the dec 
tnnty is not without unpoitimc Seed that is to 
bo gown on one kind of h il will \i Id better re 
suits with a calcium salt and see I thst is t be 
sown on another kind of soil will wild Ixttir results 
with a sodium or some othir suit Out kind of seed 
wnll need treatment for so man h irs ind another 
kind tor many more or fewir Baric for install c 
needs twice os long treatmc nt us w lit t r c aU I he 
strength of the solution and tin sli ngfh of the current 
must be appropriate and arc lie t nc c ssanly the s»m< 
in each case The drying is \erv uu| c riant I he 
seed must be dried nt the right ten | rituie neither too 
rapidtv nor too slowly and it must I c dncd to the light 
degree neither too much nor tc c little 

All these matters are import tut it d it is possible that 
variations in them aro resp usd I f n the vane t\ in 
the results that are obtained II |r | r treatment has 
to be ascertained by long an! 1 1 is ix| irimcnts with 
each kind of seed and it is oi 1\ I i le green that the 
proocr treitnient has emerge 1 f i them expe ii turn tee 
which have now been 
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It wfll tain many years before all the ben- 
efit that can be obtained from the process 
is finally arrived at At present, it has 
been worked out only for wheat, oats and 
barley but experiments have shown that 
its advantages exteud to many other 
kinds of seeds lurrups uid other roots, 
in u*c rin csbbago ind ninny other 
plants grown from sod are known to 
benefit but for them the process is not 
yet rt commended because the exact con- 
ditions have not boon thoroughly ascer- 
tained Some of the most remarkable 
results have been obtained from electrify- 
ing seed potatoes but the results are not 
vet sufficiently uniform to justify its 
application on n large scale to potatoes 
Elec tribe at ion of seeds will be adopted 
on a very large scale in i ugland for next 
years harvest Every farmer who has 
tried it once upon a small acreage will use 
it freely and though it has scarcely boon 
advertised at all farmers talk to one another they 
see tho articles written by experts who have inspected 
the crops and the amount of seed that will be 
dec (rified for next year n harvest will be practic- 
ally limited only by the pacity of the plant laid 
down for the purpose In (.rest Britain the procesa la 
established 

So emphatic all v true is this thnt Dr Wray the United 
States InsjHOtor in Charge in ( re at Britain, after an 
extended tiur of inspection of farms has advised his 
<to\ orn merit to have immediate trials made in every 
State of the I mou lo my mind thi time for trials is 
past hurther trials are but waste uf valuable time 
W« must face the fact that then is a shortage of food 
all over the world and that tins shortage will be most 
acutely felt next jear It is next year that the increased 
production will Ic required and further trials which 
could till us no more than wcknow already would only 
postpone the adoption of the jiroccssfor another year 
It ib wanted now, and badly wanted 

A Well-Equipped Lift Bridge 

N UMTHOUb and novel safety precautions are taken 
in the operation of the fourth Street Bridge in 
ban franusco b> interlocking the motor brake* and 
end lock gates in such a maimer that it is impossible for 
the operator lo start the mntie n of the bridge until tho 
end and sifety gates at each end have been lowered 
Until all f mr end gates arc entirely down it is impossible 
(o make tin electrical connection with the motors that 
raise the bridge 

After the bridge start* to rise it is impossible for 
either of tin f>ur gates te le raised until tin bridge is 
ugam 1 w i reel and locked While tin bridge is up it w 
impossible I i make cleitrnal eonnecUon with the motors 
that raise the gates 

One i f the most novel features of this bridge is tho 
ojk ration of the semaphores placed at both sides 
of the bridge to warn navigation officers of the 
position of the bridge at night 1 he semaphore 
consists of a semicire le lens out half of which is 
reel and the other half white An electric lantern 
in ] ivotcd so that when tin brulgo is down 
it shine r through the red section of the lens 
which is the danger sign notifying navigation 
that the way is not dear When the bridge is 
raised the semaphore will tike such a position 
that the lantern will shine through the white 
sertion of the lens informing nn\igation that 
the way is clear 

The locking device <an he seen in the photo- 
graph A mot tr ojicrates a shall that extends 
across the end of the bridge and bv means of 
eccentric connections it tan be locked or un- 
locked by operating a switch m the bridge oper- 
ators room It is impossible to unlock tho 
bridge until all four safet\ gt teg an down It is 
also impossible to operate the motors that raise 
the bntlge until the l ridge is unlocked When 
the bridge is unloekcd connection can be made 
with the bridge raising motors 

An automata cut off or short-circuiting dovice 
is provided to set the brukes when the bridge in 
opening, reaches a nearly \ert»al position and 
in dosing, a nearly horizontal position 

A series of nhctric light indicators tell the 
position to the operator of tho bridge at various 
stages as follow* locked unlocked bridge 
fully closed, bridge nearly closed bridge nearly 
open bridge free and also when raised to tho 
proper position to permit boats to pass 

Aw unusual feature is a life saving apparatus 
maintained at this bridge , to save |>eople who may 
Jump or fall into tho nvor at this point 



Tbi Pipe Organ, a curious rock formation Cable Mo on tain, Zion Canyon A vista through the treea of Angel's Landing 


Zion Canyon and the Colob Plateau 

A Little Known Region of Southern Utah Destined to Become World-Famous 
By LeRoy Jeffers, FRGS, Secretary Bureau of Associated Mountaineering Clubs of North America, etc. 


A I TTTOTTGH a hundred mill a dint int from thu nearest 
railway the 7 ion National M on u mint in southern 
Utah la destined to hi visit cd by an inrrLtwuiglv lirpo 
number of travellers I caving tin Jos \ngdi« ami bait 
Lalct Railway at I und one may trnd In uuto across 
the desert I j Zion ( anvnn l)> way of C edar ( lty On 
every hau 1 is s vkp brush greuaowool rabbit brush and 
shad scale while the pnekly pur li\cns the landscape, 
with its bright magenta flowers lac k rubbits and j raine 
dogs run to (.over as w< puss and with thi m< reusing 
heat the air gathers whirls if dust tint rise m columns 
fur five or sis hundrid ft ct al i\c the floor of thi desert 
and travel ra ndly along for n mile or t * > Voleann 
mountain rangus pur) le in tin distance or loom with 
du civing reality in mirage If one is f irtunate he may 
see a ph int tm i itv w ith its buildings and steeples seem- 
ing to li but twenty miles a ross the disirt sands We 
cross a n ig of aim >st t urt iron that is dotte 1 with cedars 
while auother is loin osed of Hick i out irted voli amc 
rock In the foot lulls art great flocks of dirty brown 
sheep win h give I und import ini c as a shipping point 
for wool 

Niar ( edir ( iU there are glimpses of rod and yellow 
walls whili be von 1 wi f illow fir 
mills beneath th yellow gray and 
slftte-colimd cliffs of the Uurri 
oam fa ill th gn it st if all 
known f nits in tl w rid Oi 
tin right iri th 111 tit kmwn I mi 
Valley mount uns wink bryinl 
on tin road to St ( i rg is u 
bnlllunt |iat li of cherry ri I sind 
an unmistakabk landmark win li 
is stui from the lar listunt height 
of the fold. Plitta l N< r 
Toquer ill* is a cl ist r f bind 
volt anti toms wluli i’> v th 
village linos of vara t lore i 1 ittes 
rise on« upon anothei in im ung 
array 

After a very steep as i nt tl er 
opens befon us a gl in uivi i I 
temples and buttis igliw with 
marvelous coloring in the t I ting 
sun Towering nboye is tl 
Great Temple of the Virgin 
locally known as Stoambn it 
Mountain 7,860 foot the highest 
in the region hrom the banks of 
the winding, treacherous Rio 
Virgin slojios of green lead to a 
desolate desert region extending 
to the base of the red clifTa which 
are dotted here and there with 


pine nnd cedar Then follow vertical walls of gray and 
white streaked with color from a m million butte which 
< row ns the mountain like the upf er dc c k of a steamboat 
Its brilliant walls are topi ed by a nrh green forest of 
pines the w hole making an unforgi table combination of 
form and color looking upward toward the < olob 
Plateau we see the moat curious red and white domes, 
while across the. river the tom) les of Smithsonun Butte 
arc. painted with soft reds and browns 

We pass C rafton, Rockville and Sj nngdalc ounous 
old Mormon nettlomonts of stone and adobe on the banks 
of tho Virgin and of the North I ork near its entrance to 
Zion Canyon Tall joplars line the streets through 
which tharc flow streams diverted from the river life- 
giviug and purifying alike for man and beast A new 
era dawned for the valley with the summer of 1917 when 
it was first opened to automot lies and fruit and produce 
were in increasing demand 8o imi orlant are the scenic 
wonders of this httlo known region that in the spring of 
1918 the President increased the sue of the Monument 
reservation from 16 840 to 76 800 acres 
Near Springdale we have an unequalled view of the 
Groat Temple with its sublime precipice of 2 900 feet 


Beyond a canyon on the right is spanned by a natural 
bridge in process of formation while, on the opposite 
side the fantastic Towers of the Virgin astonish us with 
their unusual architecture and their vivid hues of red, 
of orange and of white. I rora a climber a point of view, 
few of the sandstone wnlls of the valley are attractive 
during tho heat of summer Circuitous routes are neces- 
sary' to reach the summits of theso tremendous cliffs and 
^oisemite like domes almost none of which have been 
ascended Viewing the Gnat Jemple from all sides, 
one finds it promising only from S, nngdalc and, on one 
of the warmest days known to the region, I found myself 
far up its heated cliffs Here was a magnificent view of 
the valley painted in richest browns and reds and en- 
livened by bright green along the over Far across the 
intervening heights were the upper reaches of the Par- 
unuweap and distant purple rape* and headlands lead- 
ing to the Grand C any on of the Colorado An insuffi- 
cient supplv of water finally forced my retreat to the river 
By far tho finest effec ts in 7ion C anyon are seen at 
sunset and at sunrise Then the great sandstone walla 
which surround one glow with the motft exquisite and 
unusual colors and one lingers long m worshipful silence 
Brown and red aro the cliffs, 
while above they are cherry and 
white elsewhere them are mag- 
enta spaces and la vers of smooth 
fresh chocolate seeming as if they 
were hut n?wlv eat Where 
streams have fallen, the cliffs are 
seamed with black But most 
beautiful of all are the rosy |unks 
which liven the walls, or mingle 
delicately with the white More 
rarely there are golden-yetows 
crowning the white, and complet- 
ing a color harmony of which one 
never tires 

Awakened in the cool of the 
morning by the sweet voices of 
biuls, one may gase upward a 
couple of thousand feet from tho 
Wylie Camp to the summit of a 
tree-fmtged precipice that seems 
almost to overhang one Pro- 
ceeding up the valley one is con- 
tinually impressed with the etnas- 
in* architecture and sculpturing 
of the Canyon walls and giant 
buttes. The beauty of the Gothic 
cathedral is on every hand 
Here are hubertse amphitheatre* 
with coloeeaJ buttresses, vast 



Looking south from the eastern rim of Sen Canyon 


February 15, 1910 
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Greet Temple, an imposing spot In this remote region 


with crypt* whore the rook luu *ho)led off, 
and innumerable tower* end ipiret ehim- 
Wgtog in pink and in purple Giant boewe 
of odiored rook overhang royal arches, and 
tornados and colonnade* are on every hand 
On it* face of one great oliIT u a rectan- 
gutaii doorway, probably 50 feet in height, 
wweb roeemblea the entrance to an Egyp- 
tian tomb One magnificent butte, stand- 
ingfar out in tho canyon, rises to nearly 
the height of the surrounding walls, and is 
catted Angel s Landing, another with fluted 
columns u named the Great Organ, while 
■till another with wonderful walls of white 
tipped with sunset yellow is known as 

fit Gobermulor 

The eye is never weary, for the varied 
greens of the canyon floor oTer pleasing 
oontreet to ite brilliant walls and the bate 
of one greet oil 7 is embroidered with vines 
and yellow columbines At Cable Moun- 
tain Sre two 2, 705-foot vires whi-h bring 
down lumber into the valley from the 
forest on the summit Until recently one 
might make a ra id and rather thrilling 
assent of the mountam by clinging to tho 
ahng on which the timber is set ured One 
of the most comprehend '0 news of tho 
region from above is at 1 icks Point, which is rcachid 
by climbing out of the canyon from the base of Cable 
Mountain On the ascent one passes through a narrow 
gorge with overhanging walls of groat height, and after- 
ward views a mountain of croes-bodded sandstone laid 
out like figures on a cake I have forced my way up 
several summits in the wild unmapped country east of 
the canyon rim, finding ample exemae, but no water 

At Ra* iberry Bend the river loops between prcci ntoua 
walls and great domes 1 hesc arc in or varied, for below 
are 2,000 feet of bright red Tnaasio sandstone white 
above there is almost tho same thickness of white Jur- 
assic sandstone 7 his in turn is often topped with pink 
or blood-red layers Ono finds surprisingly little talus 
at the base of the cliffs, for the rushing m cr has long sinio 
taken it away Down the fu< o of a 2 000-foot cliff a tiny 
waterfall glistens white m the sunlight Pausing on 
little lodges, and then leaping 1 00(1 fe< t in the w uul, it is 
torn to n ibands, and reaches the valley in colored mist 
Nov and then an eagle nails away toward the distant 
heights 1 ollowing u > the stream on horseback between 
walls over 2,000 feet high that ra idly nurrow until the 
river i» but a few feet across, w e were finally turned back 
by tho de >th and swiftness of the current, against which 
the homes were unable to proci od 

To the west of Zion Canyon and over A 000 feet above 
it, lies tho Colob Platoau Probably visited as yet by 
less than a score of travellers, it will eventually attrait 
many who seek the finest canyon scenery that Nature 
has to offer When I am asked to compare ono mountain 
with another I seldom comply Ho with our National 
Parka and Monuments each is different, mal ing its own 
appeal to the lo/er of tho lieautiful and the grand in 
nature But when I seek tho mountains for my vaca- 
tion, I d i not fsal it has really commenced until 1 am in 
the midst of their highest and wildest scenery lhat 
which taUades must equal or surpass the finest with 


which I am acquainted C onsequentlv I classify scenery 
according to the grandeur of its appeal ns primary or 
secondary I do not attempt to compare 7ion ( anion 
and those soon from the GoJoh Plata tu with the ( rand 
Canyon of the Colorado They arc dissimilar in scak 
but they are each of primary ipjiud Htudung either 
one does not deaden the chirm of the other 

Prom the floor of Zion ( inion to the extremity of 
Horse Pasture Plateau whi h ovrrlr ol s it oil the west 
is a trip of 25 to 40 miles e» er some of the roughest roads 
and sheep trails to be foun 1 n the mount nils Most of 
the wav is decidedly up lull uu I i no lias time to enjoy 
the distant uew of pink nn 1 \e rmillu u elilTs and | urj le 
mountains The sandstone of the 1 e wer < old is xerv 
unusual in appearanee in sine |laees rose trilling a 
multitude) of red boelmeH \turby a 1 000 foot cone 
dotted with trees reminds on* >f u dish of stryyy berry 
ico cream We climbed the heights abei\e tlu e iniun of 
toal Pits Wash forcing our horses for miles u| the ine st 
mheispitablc walls aud through i imtinuously resisting 
undorgreiwth We also Msite 1 Ic \ < rhin < iui\< n rid 
lug through Hop Valley with its lire \vn w iIIh and sandy 
floor Tho Mew at the jumti n with tlu e inion is 
remarkable the lower gorge of 1 e Veil in 1 einj, brown 
while tlu upper walls and domes are urmillnn Noth- 
ing could be more striking tlinn this intense color against 
a bright blues \ with white ilouis \t tlu bond of the 
canyon are ie \ Lrkin Breaks where greet tree^cme re <1 
masses of earth have slid downwarii from tlu upper 
slopes 

It was a long hard climb to the tipper C olob but 
eventuilly we ratne to miles of qual lug aspens and to 
the welcome waters of Blue Hiring Here were east 
flocks of sheep which pasture on the pliteau and anni- 
hilate for years all tho n etural beauty of tho forest In 
order to obtain a comprehensive \uw of the region, wo 
climbed a distant mountain Hut overlooks the elcep and 


narrow cleft of the North Fork of the 
Virgin On the way we saw white and 
pnk He go lilies anil great fields of dande- 
lion and larkspur gleaming like cloth of 
gold embroidered with blue while m thi 
eiistnnec was the rub iolor of the Pink 
< lifts 

hiom the Blue S|>rmg it is a Rteip 
descent thiough jhjh n yellow pine and 
manaamta to the long point called Horse 
1 nature Before reaching Potato Hollow 
we skirted the head if asymmetrically 
roundeel side canvou from whose de jiths 
rises a Voscmite like dome lleic we 
walebed tin siftencd colors of the siiiiHit 
lndrseiibnbly blending with the painted 
landBcnju In tlu morning wc followe el tlu 
nni of the 1 lateaei for sonic hours to its 
farthest extremity ibeive Zion C any on 
It was rough work on horseback fori mg 
our way through oak and manrnniln, but 
we found a fine grove of yellow pine and 
e verywherc we re the elcep magenta, yellow 
pink and whito blossoms of the jiruklv 
pour (n the way were wonderful views 
of an immense canyon loeated well to the 
Witt of /ion C any on It has boon refi tii d 

to as t hi Great West C nnyon and through 
it flows North frees e om of the forks of the Virgin 
No one is known to have [nuctratid its ninnv miles 
of sph ni'iel senary or to have climbed auy of the 
remarkable buttis Hint rise within it Aieom- 
panying us w^ a famous eougnr hunter who was 
born on the Colob and who intends some dav to 
find a way elown the sheer e lifts that guard this virgin 
canyon Ihc whole (olob region os well as that 
of Zion Canyon is as > et unitnppe d m detail Gnat 
West C anyon h is marvellously colored slopes and 
side canyon* and from tho rim one may look down on a 
rolling sea of white sandstoni brilliantly streaked with 
pink I lb isoliteel buttes have virtual walls of veirmil- 

hon whili their summits an i o vert'd with ae res of tree" 
In the wall of one great butte is a tremendous archwav 
hollowed out like a cave J lie vu w from the final point 
of Horse Pasture, is rugged in tho extreme Great 
temples and buttes of yaneet are bitert are and coloring 
are isolated by narrow \ shaped eanyons, while a touple 
of rndts below in tho distant e we get a glimpse of the 
gree n floor of 7um C anyon 

Afte r a rough journe v hack to the river we left in 
the quiet of Ihu evening just as the full moon appeared 
above the mystical towers and ti mjiles of the Virgin 

Mending Rail Ends 

I NH7PAD of rutting oft and discarding the worn 
enels of rails one rtulroid in the l mtod Hlatea welds 
them into shape again hv the oxy-aecty lene j roe ess 
1 rom I ebruary 1st l'll7 to May id 1018, the end* of 
fi 240 rails in the mau line were built up in this manner 
at a tost of 11 lontB jir rail-end The malenul used 
is steel obtained from rails, this makes a better loud 
than the rods usually sujtjilieel for oxy-acctylene work 
1 ho process has bun found both economical and satis- 
factory failures being few not exec (ding two or three 
per cuit 



SCIENTIFIC AMERICAN 


14H 

The New Service *** 

T un use of a national nervine flag to honor the men 
m our army and navy wax a very happy thought i a 
vuw at tested by the with spmul and practically universal 
ust of this flag throughout the country although it was In 
no sense an official flag f \ 01 v home whirli could boast 
of a him star was pr 1 1 1 I exhibit the flag in its window 
( omnu mul (omtns win also proud to make as lftrgo 
ii slmuuig u|H>n lluir sniu (lag as (lossiblo Indtcd 
then wan a (irtain annual of rn ulrv h« tween various 
lonecrns ns to which could show tin greatest nuinber of 
stirs Hut the flag re| ri iritid no qHtial patriotic 
sin u< upon the part f f the lonitrn It was tin soldici 
who was honortd rithii thin tin cornpan> whirh was 
lor llu tuno bong di | mid of Ins scmcis If the flag 
hud un\ sigiiifu mu c it was that llu loinpiuiv counted 
the soldo r hs out of its tuipJox who would In taken 
back into llu niiipam s sirviu at tin tnd of the war 
Hut till will is now ovi i and tin to suih a degree that 
a gnat many lonurns hivi forgotten their patriotic 
(hinw and art making n > r IT irt U rnnslate their former 
tiiiplovcM 01 if tiny d mnsluti riturned soldiers and 
sailors tiny do so grudgingly and noth eyery |>oflsibl( 
i xl use to him tin m ii way 

\ mw (lag lias rwintly npjH ared which a few com- 
panies ait displaying I Ins is a flag which means far 
more to tin company than the former servo o flog It 
is exactly liko the old flag txtcpl that the blue stars art 
replat id with khaki u orns I hese acorns represent 
tht relurntd min who liavi hecn reinstated in their 
former posdions A luaiiutac turir tan point with far 
more prolt to a flag of this sort than to the old sen ice 
flag because the npw flag is an unnotincemi nt of the fat t 
that ht is making good to the nn n who were drafted into 
the service whtreas t hi old tlug merely reprew nted the 
handi ap whith ho had to tndure when thi men wurc, 
taken away front him und judging bv tin reluctance of 
so many companies to reinstate thoir fomitr employes 
this handicap was not \iry real 

Eliminating Static Electricity in Printing and 
Wearing 

O M would hardly eonnict the work of Thales a 
(reck philosopher who liyed seven centuries before 
Christ with till most modern method of eliminating static 
electro itv from ] iper bt mg printed or i loth bung woven 
\<t it is (lit print ipli diHcoVtrtd by I hales and under- 
stood hy I rnnkhn and all his suucssors in electrical 
stunt! that like kinds of t It etne current repel each 
other and unlike kinds attrat 1 1 at h othi r that is the basis 
of the tic v it t fur eliminating statu e lectnoity shown in 
tin art ompunying illustrsti jus tioing a sltp further 
annthtr lmiKirtant print ipli is that if a body have in it a 
ntguliyt t harge and an txnttlv equal positive charge is 
added to it it will the n lmvt in it no charge at ill While 
both of tht si print i| Its ait ages old it is only in the 
met hamuil electro mult direr thumbed herewith that 
both lm\( been put to tommemal advantage as for 
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instance in printing on paper and m weaving cloths 
Static electricity set up in the sheets of paper going 
through a printing press reduce* tht output of the press 
and therefore increases the ooat of the printing, because 
the sheets adhere to the preas rolls and to other sheets 
of paper thereby requiring more handling and a greater 
time to print any given nuinber of sheets especially when 
both sides of the sheet are to be printed ‘similarly 
cloth threads stick to the rolls in wtaving and when 
charged with llko currents are repelled from each other, 
resulting in a rough torn sliver and an uneven yarn 
The neutraliser shown graduate* these troubles by 
providing an alternating charge in a conductor placed 
near the material Whatever charge there is in the 
material causes the opposite kind to be absoiocct out of 
the alternating charge, effecting a neutralisation that 
leaves the material without any charge at all 
Ihe neutraliser supplies tht alternating charge by 
means of a small motor general oi turning out an alter- 
nating t urrent of about 70-volt pressure l his in turn 
is passed through a transformer wlicrt it bet omen a 
eurrent of high pressure and small quantity ready for 
dehverv to the paper or cloth through a row of metal 
(mints unclosed in porcelain blocks inside of the inductor 


Mvwyfym 

bu Ihowa Etch point (fcUvwft « 

10,000 volts, but of so minute * quantity uto MfPlr 
perceptible to the touch Rheostat* are furtMht to 
adjust the voltage to the requirements Of <H3«mii r W*fk 
When an alternating supply oUlHiVis tfttmm **» 
alternator may be dispensed with dad tht tT spt fnyp t hr 
connected directly to the supply circuit 

Grading Small Cod by Air Currents 

A PATENTED am- grading apparatus for re la yi n g 
the duet and hum from the small coal j7**wa* tp the 
wasbery has been brought opt by a British ewraaOy. 
For efficient washing the removal of the dost before 
passing the coal to the washing boxes is absolutely 
neoeaeary, as not only does the dust foul the sfiuent 
water, but even when it baa been recovered in the form 
of slurry its drainage beoomee a serious proposition, so 
much so, indeed, that at many oolllenes no attempt is 
made to Wash the dust, which is taken out by a pre- 
liminary sereemng, and then fed in a dry state to the 
washed coal passing to the storage bunker at the ovetw- 
lt is obvious, however, that a certain amount of addi- 
tional duet and fines will be made by passing tbs dry seal 
over a screen, whatever type that screen may be 

The grading of fine coal by means of a powerful 
current of air is therefore an interesting departure, 
which may well have considerable possibilities, eepMlaUy 
os the dust taken out bv such method wifi bo aotn- 
paratively free from substance* of higher specific gravity 
than ooal 

At a North Country colliery whare a grading plant has 
recently been installed by the company, the ooal is 
delivered to the washery by a bucket elevator, and dm- 
charged on to shaking screens The grading apparatus 
u fixed immediately under the delivery saute of the 
elevator, the mixed coal allowed to flow over a hinged 
weir plate Immediately under this plate Is an orifice 
through which a powerful current of sir Is drawn by 
means of a centrifugal fan The sue of the opening is 
capable of adjustment by means of a eliding plate The 
passing stream of coal is brought n sorer to or hppt 
farther from the suction by adjusting the hinged weir 
plate, so that any desired proportion of small opal can 
bn drawn of! A deflecting plate » fitted into the re- 
ceiver, which serves to throw the larger pieces of ooal to 
the bottom the fine dust, passing op with tbs air 
through the fun, is finally collected m cyclone separators. 
Three separators are fixed over the briquetting plant, 
some distance from the washery The fines are made 
into briquettes 

Ihe alternative methods of feeding the fins coal, 
either dry or in the form of slurry, on to the washed 
coal are at best clumsy and unsatisfactory Assuming, 
as mdeed is often the case that the whole of the flaw 
made is used for steam-raising at the works (in which 
ease they can only bo fired in the form of semi-wet 
sluri) ) their increased steam-raising capacity if flwd in 
the form of briquettes would fully justify the Initial 
capital outlay on the plant 
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The Giant Blacfomith 

who worfe for the world 

BILLINGS & SPENCER forging is hand wrought as truly 
as th< horseshoe on the blat ksinith s anvil 

But modern science uses, instead of the hand hammer, a 
great drop hammer which crashes a ton blow down on the 
white hot steel, agam and again, with stupendous force un- 
til the forging is perfected 

Instead of the approximate exactness of anvil forging, 
Billmgs & Spencer first ruts a master die out of solid steel 
— and it is the ixact form of that die, gripped m the de 
scendmg ram of the hammer which gives every forging 
shajK — which makes every forging exact to the hair’s breadth 
of an inch — which gives every forging such strength as only 
a Titanic blow can attain 

All the care of hand work — with greater exactness All 
the care of hand work — with the economy of modern quan- 
tity production All the care of hand work — with half a 
century of knowledge half a century of supremacy 

That is why a giant blacksmith has come into being who 
now works for the entire world 

In all tht days since the Civil War, Billings & Spencer 
forgings have been making possible great industrial achieve 
ments, have been taking their part in industry’s steel skele- 
ton all the world over 

f vt ry Triangle B product is the expression of the Billings 
& Spenctr creed, "Into every forging goes our entire repu- 
tation 

BILLINGS 




0 SPENCER CO. 


Hartford 


Plant 
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The Motor-Driven Commercial Vehicle 

Hit* iltpirivuit ii dn ited I the tniiuits J i> i >il and proeperiuie ou nsr* of motor trwka and delivery tcagtms Ihe editor mil endeavor to ttn turn any 
/uii/ttn dill il I mi r hnft mil Ja/uree opeuttion and management of commercial motor vehicle! 



the air tut it passes from the tank to tho 


Climbing Mt Wilson with a Tractor 

A IRAC'IOR built I y a vcsUrn ion 
nrn has pirfoimi d I lx but of 
amending Mt Wilson mid it in mud that 
thin is the hrHt turn a tr u ( n Iiuh < IiiiiIh il 
a mountain in soul lit rli < iiliforiiia lh( 
regular road wiih follow! (1 mid tin 
machine was httid with ml In lind 
wheels, more for I hi j rotation of tin 
roadway than am thing dn 

A alock tractor i ilid ul 1(1 lh h irse- 
powi r won uni cl and a Ii v> load was 
pulled all tin way llu fritili i and its load 
weighed 1001 poun In I In total ilis- 
tauee was P4 uiihs u d the timi required 
for the trip aim J hours 4 1 rnimiti* The 
run was madi on high gi ar all the way, 
and thi onl\ slop wua one of two minutes 
duration to allow un automohib to pass 
in a narrow plate At no timi was there 
any overheating of the engint or trouble 
of any other sort this good result was 
naturally to be expert! d m a tnuchine 
built for heavy hauling and continuous 
hard work Ihe futl UHed was distillate, 
though the tractor was built to uae 
kerosene, tho quantity consumed was a 
trifle more than five gallons Only one 
pint of water was lost in the cooling 
system 

Non-Electric Starter for Trucks 
and Tractors 

R EASONS for applying starters to 
motor truok and tractor engines 
are plenty and sound Ihe engines am 
usually htg anil of heavy construction 
and dilBault, in (old weathei, to turn over 
rapidly, for, in addition to the weight of 
the parts and the normal internal friction, 
thu oil is thick and heavy and on the 
whole, the man on the crank is likely to 
get warm a good deal sooner than tho 
engine 1 here has apparently been hesi- 
tation about installing electric starters 
in these working automotive# and though 
here and there it is done it is no seldom 
that electric starters are rare except, 
curiously enough, on the smulltr trucks 
where they are least needed 

A starter that does not employ eleo- 
trnity, and which has been installed 
during the past six or seven years m many 
motor boats and airplanes in addition to 
passenger oars, has recently been devel- 
oped in a form suitable for heavy truck 
and tractor engines The principle of 
operation is simple and dime t Air at 
high pressure mixed with sufficient 
gasoline or keroseno vapor to form an 
explosive mixture is admit tid to the 
cylinders of the engini , each i\liiider 
getting its charge of air just as the piston 
is about to start downward on tin ex- 
pansion stroke at which tunc both intake 
and exhaust valves arc closed ihus 
th engine is mud to run mui h as a steam 
c nginc is run After a rc volution or two, 
however the spark occurring in the 
regular wuy ignites thi mixture and tho 
engine starts and runs and contiuuus to 
run on its own fuel 

Air is enmpre sm d l>\ n small air pump 
with a single cylinder winch is driven m 
precisely the mum way that a magneto 
is driven or a wnlit pump or an electric 
generator A hand opented clutch is 
used to throw thu pump in or out of giar 
The air is delivered to s small receiver in 
winch it is stored at a pressure of 2V) 
pounds maximum The tank haH suffi- 
cient capacity to start an engine of 
average sire about fifteen times which 
will bring the pressure down to about 
100 pounds To restore the pressure to 
maximum again requires about 


engine, none of it gems into the lank, 
which contains only pure air The little 
special carbureter is automatic m opera- 
tion and always supplies the right quan- 
tity regardless of thi pressure of the air 
The air pump and distributer are mounted 
as a unit and togotbm are no larger than 
a good nixed magneto Tho whole of tho 
starting equipment, including pump, dis- 
tributer, clutch tank, piping and all 
smaller parts weighs about 60 pounds 
Lubrication is automatic throughout 

An Adjustable Circuit for Low-Grade 
Fuels 

I T is conceded that with a constant load, 
kerosene and other cheap fuels would 
bo wholly practicable, but unfortunately, 
loads art not constant 1 he ever chang- 
ing character of the instantaneous de- 
mands that tho engine is called upon to 
meet has made the use of kerosene diffi- 
cult on aocount of the lack of volatility 
Being a heavier oil than gasoline, and less 


liable to remain 
m gaseous form 
when any in- 
ducement is of- 
fered it to con- 
dense, when an 
especially 
heavy load 
comes on sud- 
denly the kero- 
sene is apt to 
find that the 
temperature for 
the moment is 
insufficient to 
k«p it m vap- 
orised condi- 
tion, and this 
means that the 
engine is going 
to Htall 
The only 
remedy is some 
means of insur- 
ing that the 
mixture shall 
get the proper 
amount of boat 
at all times 
At variable 
load it must 
get more than 
when runnmg 
at uniform full load, in order to afford a 
factor of safety against the sudden over- 
loada Of the various suggestions brought 
forward from time to time to meet this 
condition few have been simpler than the 
one illustrated herewith 

It involves the use of the exhaust to 
heat the mixture when extra heat is 
nee inch iry but this is not necessary at 
all times and when it is not necessary, it 
would be a disadvantage to have tho 
mixture too hot ho an automatic short- 
circuiting arrangement is provided, 
whereby tho mixture circulates past the 
exhaust when it needs the heat from the 
exhaust and steors a careful course clear 
of the exhaust when it does not need that 

heat 

1 his is accomplished by means of a 
shunt operated from the throttle, as the 
diagram makes clear Ordinarily the 
short path from the carburetor to the 
cylinders is open, and the mixture takes 
it But whon the overload comes, and 
it is desired that the mixture pass through 
a heat treatment before reaching the 



cylinders, the valve is closed from the 
throttle, and the gas follows the jblito 
shown by the arrows in the second 
part of the diagram On this curcuft Urn 
a heating chamber warmed by the ex- 
haust, so when it is diverted over th» 
path, the mixture get* the desired heating 
Tho manufacturers say that long and 
severe tests have demonstrated the com- 
plete practicability of their deviqe; that 
with its use, the engine will run Ob anv 
kind of a mixture, which need not be 
studied carefully and need not ev*n be 
uniform, that even when the engine is 
more or less out of turn the shunt is so 
adaptable to conditions that good results 
will be obtained It is to be understood 
that the shunt is not designed to get away 
from the necessity of using gasoline for 
starting — that problem is left to some 
future investigator But we are asked 
to accept this device as an answer to 
tho objection that low grade fuels in a 
high grade engine give irregular operation 
Finishing Crmnkafeafta 
A STRIKING indication of the extent 
to whioh specialisation is earned in 
the automotive industry is found in the 
fact that in Detroit, the City of Automo- 
biles, there ia a large plant that does noth- 
ing whatever but finish crankshafts. It 
does not make any crankshafts Rough 
forgings are received for shafts for air- 
plane, automohiin, truok, tractor and 
stationary engines, and those are turned, 
ground, polished drilled for oil passages, 
threaded and otherwise made completely 
ready for installation in engines. 

All such work is done to the specifica- 
tions of manufacturers and assemblers 
It is to bo expected, under the cirCum- 
stanros that customers will be exceed- 
ingly strict m their demand* for accurate 
and correct work and, this being the case, 
the crankshaft finishing concern has 
found it necessary to establish a system 
of gaging, inspecting and checking that 
is remarkable for its completeness and Its 
working efficiency A crankshaft that 
is not perfect cannot be debvered because 
it is a foregone conclusion that it will be 
returned as not coming up to specifica- 
tions, and it will, therefore, represent a 
dead loss to the finishers-— a loss that may 
be complete, if the shaft is undersise, or 
partial if the defect can bs remedied by 
further operations 


Bttil Gear Drive Hooting 


P ROBABLY the most widely used 
final drive for tractors is tbs so- 
called “bull gear” system, in which large 
gears mounted on the driving wheels or 
the rear axle are driven by pinions on the 
final shaft of the transmission. The 
system has the drawback, however, that 
H- is difficult to protect from dust, leaving 
the gear teeth open to destructive wear 
A western inventor has devised an in- 
genious housing which completely corns 
the bull gears and pituon* and provides 
favorable operating conditions tending 
to greatly increase endurance and 
naturally decrease loss of power lbs 
wheel hub used Is of special construction, 
with a cast steel flange to take the bull 
gear and other flanges to take the inner 
ends of tho (pokes, sufficient metal being 
provided between the inner spoke flange 
and the gear flange to take the torsion 
stresses A earing, preferably of light 
but strong sheet steel, is readily pfooed 
over the gears, dust wasbsrt ot or 


tight the joint* at the ask on Ope tide 
sad the hub on fee (Mb*, 
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K EEP pon>er in mind when you buy a truck, 
for just one failure to pull through may 
cause a loss of hundreds of dollars 

Because of their vast reserve power, SERVICE 
Trucks carry on regardless of roads loads 
or weather 

They keep going when many others quit 
One user says 

You can sec why wc have such faith tn Service 
Trucks when l tell you on several occasions the 

trucks were unable to pull through 

the mud aliho carrying no load and our Service 
Truck pulled them out On the other hand 
our Service Truck was able to pull through the 
same muddy sections with a load on it 

Get the facts about SERVICE before you 
buy a truck. The nearest distributor will be 
pleased to inform you or upon request we 
will send you catalog giving full details of the 
five models— from 1 to 5 tons 

Distributors m All Principal Cities 

SERVICE MOTOR TRUCK COMPANY 

WABASH INDIANA 
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Reconstruction Department 

A Department Devoted to the Improvement of Old and Development of New Line* of Manufacture 


Unsafe Safe for Liberty Bonds 

lo Hip Roionstnirtiuii I litor of <he 
SciUNTIMl \ AffCft 1IAN 
I noU in > our imhik of lunuarv lltli 
that a ( orreapondint undir Hu binding 
A S»fi for Iilxrly UotxIh rivh that 
Ihr urn ol h hui\> m< I d hi uritux box 
would protect tin finlcnis mu li nure 
thoroughly from firi Hum do l hi thin 
tin boxes on thi mirkit Vow orrt 
apood< lit IK miHt tki n in um lining that 
tiuri would la tn> <1 lit mm of irixtuul 
lalin la fwi tn tin liri prolfi ting qualities 
of a hinvy uninsulated milul bo\ and 
thone of u thin till box V\ ( liavi ruadi 
inun\ flic tiKtH of safes und similar 
devoid and tun say without qualifica- 
tion that jinthir kind of l ox would bo 
worth amt limit from a bn protutinn 
inwpomf It iHMiureplv probnblt that 
vour ( om spondent had in mind uu tal 
thukir than in walls of stovm whuh 
i very om knows transmit la at riadilt 
and on whuli no on< would think of 
pluung Jus liberty bonds A box whuli 
would afford tom i protution (I here ir no 
suih t limit as absoluti lin proUitionl 
<ould be made but il would lx bulks 
and hiuvy because of tlx lx at insulation 
or hi at absorbing mat trials luuannh 
used in its walls and it would hi in 
reality nothing more timn a smull sab 
or insulated cabinet 

M I (-AKK 

l ndurwritiiTH l aborntorx s 
( Inc a no 

Letters from Manufacturers 

T HL Ri coustruetum 1 ditor has re- 
i ci vc d a number of lettirs from 
manufai turtrs calhnit f r intentions 
wlm h might prim profitable to inanu- 
faoturi Several of tlx hi letters are 
published herewith I lx nanus of thi 
manufai turere an not Riven but the 
litters are numbered and invent om who 
replv to them should di sinuate h> 
iiumlxr to whuh partuulnr litter thmr 
n plus an diru ted 


Wc shall Is ven glad to Imvi you 
advisi us of anv inquire that vox may 
rrieivi f ir work in our lux 

\\ i hui a lunilnni shop equipuunl 
i (insist mu of hoiik Jb'i u i times of 
various tv|xs and i lasses unhiding 
1 laners lathis milli rs stnqs rs gnnrlers 
t ngraving mix him s dull prissis iti 

LI 

We art n well iKtablishid cnr| iralion 
located in a Niw Wiglund siabmrd cite 
and en|OH<d in Hulking shut metals 
W» an dtairous f hi Miring ixu lirns of 
prolitul lo busiix ss Onlv propositions 
promising steady de vclopnient will In 
tonsidcnd ( omrniinx alums drawings 
data ill will be lull us strutly etm- 
fidl ntial 

111 

Many good patents art worked out b\ 
min who lark fulfil its f r projs rh 
developing, manufacturing and silling 
the results of their inventions 
This let ter is to solu it j our i o0|h rut ion 
in having those of jour readers iom 
munieate with us, who have inventions 
that could be made in a fart or j siuli as 
ours 

We have a modern plant completely 
equipped with machinery, especially 
selected to produce a variety of article#— 


1 ht LdUor u an-nous h help manufacturer* w he have xdic machinery on 
thrir hands during thu rexonetrnetion period, and uho are looking for new 
article* suitable for them to manufatiurt He solicits letter* from manuftw- 
tun rs stating the line of work adapted to their machinery, and from iwentore, 
elating cltarly the nature of the darter* they hau to offer Insentore art rt- 
guested to ten d complete information about their invention*, with working 
dratnng* and photograph s of model*, but mulch should not be sent a* we art 
not equipped to handle them The Editor will forward thu material to manu- 
f irturers uho are xnteretted Thu termce a performed without charge 


both stamped and as- 
semlili d — in sheet metals 
up to 10-gage in thick- 
ness we also maintain a 
retaining plant and 
haktd enamel finishing 
plant where we apply 
plain i minx Is reproduc- 
tions of beautiful wood 
grmmngs or ornamental 
met ul finishes 

Our staff of engineers 
has bail many years ex 
peneme in aheet metals 
us applu d to a variety of 
industries while our 
selling organization 
blankets thi ontin 
i ountrv 

If anv of youi rta li is 
an si eking a munu- 
ficturmg and sales ton- 
liectior we shall be 
ploasul to have them 
communicate with us 
with a view of taking 
under eonsideru turn prac- 
tiral articles of sheet 


Heat reflating attachment 
for stores 



Our present line con- 
sists of lathe and drill 
rhucks, boiler and radia- 
tor chaplets and nipples, 
electrical outlet boxes, 
locknuts bushings, fer- 
rules, metal stami mgs 
and drawings t or the 
information of those not 
conversant with the rna- 
i hmery nee essary to turn 
out the above products 
in large quantities, we 
would state that our 
mechanical equipment 
consists of the following 
Lathes, drill presses, 
milling machines, 
grinders, etc Batteries 
of blanking, punching 
and drawing (iressos an- 
nealing and enameling 
ovens, tapping machines, 
nvet machines, tumblers 
In addition we are oper- 
ating large eleotro-gal- 
vanusing and copper 
plating outfits To sum 



Converting the »n to mobile into a power-driven sleigh 



Shoe stretcher In dosed and open positions shewing details of constrnctlen 


metal or largely 
of sheet metal, 
fur which they 
need i manufac- 
turing and selling 
organization 

I\ 

Inventors de- 
sirous of making 
a connection with 
a concern for the 
manufacture and 
commercial de- 
velopment o'? 
their articles are 
invited to corre- 
spond with us on 
the subject 



up, we can make 
any article of any 
metal whose con- 
struction in- 
volves stampings 
or drawings, not 
heavier than 12- 
gage material. 

A large part of 
our plant to now 
itHeonooeountof 
the completion of 


government oon- 
tracts end we de- 
sire to take, on 
zoos 1 patented 
article d ttidt, 
whose construe- 
tfebeeUi 'ter An 


equipment of our type We might Mid, 


however, that we nfe prepared to spend 
whatever sum neoresory to buy addition*) 


- different equipment, should the inven- 
tion poesees commercial posslhiUUes which 
would warrant H 

Thu company has been doing business 
for over a quarter Of a oeatitfjr owlwe 
believe the reputation we have boK up 
will be a distinct asset to any frfpttr 
tion we might go into 
We are in a position to go ahead, Im- 
mediately, correspond eno« on the sub- 
ject will receive most prompt consLdara- 


Lettara from Inventor* 

T HE Editor has received a great many 
letters from inventors, oavaring a 
wide range, and wherever possible <$*»e 
have been referred to manufacturers Who 
might be interested in them Soma de- 
vices do not seem to fit any of tgW te- 
quire meats so far specified A f«W of 
these are published herewith m the hope 
that they may appeal to some manu- 
facturer who has not vet written to the 
Reconstruction Editor 
IHeet-Regnlariag Attachment he Mem* 
To overcome the disadvantage of 
having to turn the draft dampers oh and 
off frequently, an inventor has doviaad s 
simple heat-regulating attachment, Oon- 
eisitutg of a sheet metal device in whfoh is 
placed a damper that is normally held 
open by gravity As the stove growsbot, 
the draft passing through the device is 
increased and this tends to swing the 
damper into a dosed position, as in- 
dicated by dotted lines in the sectional 
view 

Snow Attachment for AatosooUhw 

In order to make an automobile of 
service in deep snow, an inventor has 
provided a set of runners adapted to 
carry the weight of the machine Three 
runners are flexible and can be flerad by 
the ordinary steering wheel to guide 
the machine To propel the machine, 
the tire* of the rear wheels are removed 
and w their place steel bands are made 
fret, these bands being provided with 
hooked-projecting members that grip 
the snow or ice These hooks are 
8«8>lo »o that they will pass under the 
wheel re H revolve*. 


The accompanying illustrattona of a 
new form of shoe stretcher are self- 
explanatory The device consults at a 
tana, preferably made of sheet metal, 
which is composed of binged members 
that may he spread apart by tbs turning 
of a handle to stretch tbs shoe The 
device is arranged to apply pressure at 
the toe, heel, instep, or any other dreired 
portion, of the shoe. 


Two forms of calipers are pictured 
herewith The hglf-tou qw.»«*vy t 
shows an outokje caliper equipped with 
an attachment which gives the site d 
drill to use for a given sue of bolt or pipe 
This a&ebleg turn to select At once the 
right sise ef drill. “ ’ 
meat eaa.be 

tbs orilpet) *$*£#* the i___ 

wiMi* dr Arttao* ytose* m (1 
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I AM AN AMERICAN! 

{On December 7, 1918, the Alien Property Custodian of the United States sold the entires 
I holding* of the Bosch Magneto Company which have been taken over by an American 1 
V Manufacturing Corporation. The Personnel was submitted to the Custodian before sale/ 

T HE history of the development of the Internal Combustion Motor is 
the history of Bosch Ignition. The Bosch is now an American Insti- 
tution which will necessarily maintain the same scrupulous care in 
the purchase of materials, the same exact precision which has marked 
its every manufacturing process and the same exhaustive laboratory and 
field experimentation which has kept Bosch Ignition in step, without 
interruption, stride for stride with the motor progress of the world. 

There has never been any manufactured article whose reputation for 
satisfactory performance has been better than the Bosch. 

After America entered the war, thousands of Bosch Magnetos — 85% of the 
entire output of the great Bosch works at Springfield — went into vital 
war service on army trucks, tractors, airplanes, motorcycles, etc. 

Bosch now is new only in ownership — it comprises the same active 
heads that administered the company under the Alien Property Custodian 
during the war. The Bosch Organization, which from the first has dominated 
the field of Ignition, enters upon a new era of service to American Industry. 

Motor triumphs of the future, as of the past, will be built on the firm foun- 
dation of Bosch Ignition. 

AMERICAN BOSCH MAGNETO CORPORATION 

USk'OiMp **#. mnrnn rr. Brmdm new tore, Chicago, Detroit, ban francisco service station in 200 dta* 

AH ERICA’S SUPREME IGNITION SYSTEM 

CARS-MOTOR BOATS-MOTORCYCLES-OAS ENGINES— Bte. 
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When Premier Clemenceau 
and General Pershing 
Met at Versailles 

Above is from photo by Sig- 
nal CorpB U § A — Copy- 
right by Committee on Public 
Information 

On the right is General Persh- 
ing’s Locomobile 

On practically all products of 
the Locomobile Company — 
including Riker trucks — the 
Berling Magneto helps insure 
dependable ignition 


the Locomobile 
selected the 
Berling Magneto 

2hf iocomobue lomiany adopted Berling equipment 
because, under actual test for a year, the Berling was 
proved to possess what the Locomobile Company 
looks for in a magneto 

first Irreproachable Material 

Second Uniform and High Grade Workmansh p 

Third Sound Pes gn and Absolute Dependability 

7 hi berljnc ma(mti was adopted simply because it was 
found to have these qualities to a prt-eminent degree 
ERICSSON MIG CO BUFFALO, N \ 


WORTH MORE 


DOES 


MOM 
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Perfectly automatic manufacture of leather belting 
will never be possible, because no two animal hides are 
exactly alike. There is scarcely a process m our fac- 
tory into which the human head and the human hand 
do not enter This is where an old organization with 
traditions, long experience and expert workmen count. 


Jewell 

Belting 


is made in various forms for every manufac- 
turing purpose. If you have a troublesome 
belting problem, one of our men can help 
you solve it, and there is a Jewell belt to keep 
it solved 

We have dealers at convenient points to 
supply your needs promptly, and correspon- 
dence to this end is invited. 



Tfce Oarmt ay p hm m U 

/"V?E of the latitmatfeg problem* Won 1 
the oouferenee it Peril u the <tt»> 
g«Won of the Oentan odonlal pd mee ei one. 
Sn» of these were totaode la the Pacific, 
•nd with an understanding of German 
plena for world domination, haa ooma an 
appreciation of the strategic importance, 
of these islands aa wett aa their commercial 
value Thii knowledge haa aroused con-, 
atderabk attention in England because of 
the bearing of the matter on the vary im- 
portant interest* of that Patton la the 
region in question A discussion of the' 
problt ms involved from a British point of 
vilw will be found in an article on Tht 
/aland* / ttu Pacific m the current issue 
of the Ki i®NTirir AmtiCAW Son-LaueNr 
No 2250 for February 18th which oon- 
aiders tht ir present state and future im-l 
portanit Hu* is a matter of importance 
to our co wtry as well as to England both 
from a Lommernal and a political stand- 
point It mm ms strange that there should 
be any | art of our country that m not 
perfwtly well known to all of our people 
by this turn but such is the fact The 
Story of Canyon dc Chilly tolls of one suchl 
locality of considerable attraction both 
for thi archaeologist and the tourist and 1* 
accompanied by a number of attractive 
photographs In Hon? Plant* and Animals 
Utilize ( olor & distinguished French 
naturalist discusses various pigments that 
proUit living matter against radiations 
Puking by Machinery tells how the great 
salmon fishing industries of the Pacific 
coast gathi r tboir harvest from the sea and 
a number of illustrations show the nature 
of the apparatus employed The il- 
1 list rated pjpt r on 1 he Detection of GHoth 
in Prisms is (oncludnd Notes on Kite 
Hying const lire the question in relation 
to meteorological observations 

Absence of Freak* at the Automobile 
Show 

I MPROVISED a# the recent Auto- 
mobdi Snov may have been, it was 
one of th< most Bucresaful ever held The 
exhibits were numerous and varied 
although the novelties and oddities which 
generally add color to sueh an exposition 
were nofiteal ly lading Considered as a 
whol< the models shown followed closely 
the lines ( f a year or more ago, for it is 
qiute obvii us that during 
months the aut mobile designers anil tnanu- 
faeturcru aith them whole energies 
directed toward producing War materials 
have had little time to devote to untried 
changes in motor car construction 
the) have generally made the present 
models follow the tried and proved lines of I 
a year ago with here and there a slight 
modification 

In fait the outstanding feature of this 
aeon a \< w York Automobile Show is the 
alsoluti al nonce of freakish inventions 
As a re suit < f our recent war activities the 
irrojnHNiUe discoverers of mechanical 
fallacies have been more or less effectively 
suppressed In other words the pressure I 
ir work has made us a very practical 
people during the paat months erf such 
activity, and wt have not had time for 
|a> thing v bnh was not practical on its 
very face Hence freak cars and freak 
attachments are- totally missing jn this 
season s offerings and the buyer of any 
of the cars now offered is assured a ma- 
chine that will perform its work efficiently 
and satisfactory, for there is nothing about 
it m the nature of an innovation or ex- 
periment All cars shown at the New York j 
Show wore at least one year old in 
and 12 months is more tiua ample time 
to bring out the concealed lm of any 
machine in constant use 
In the lull brought about by war work, 
automobile designers have perfected the 
small details of theh respective oan. 
Also new and beautiful bodies have bats, 
introduced Meet of the ao-caUed nee 
models we in the nature tt‘ 
of old and triad feature®, 



engines have developed tittle of nl*t ifr 
the p s— co g cr car, for the reason that ti» 
aeronautical power plant gad the ***» 
mobile engtae are two entirely d fflarsWt 
machines, despit* that simitar tppmti 
an oo One is a eondtaat spaed suite 
while the other is a variable speed 
The conditions of operation are tcfiste 
different 

However, if the passenger ear hue ntit 
gained much by the war experience of He 
designers and builders, the motor truck 
has gained— and gained h lot. The va* 
demands of the American Army tranapart 
service created tans of thousands of motor 
trucks In meeting the rigid requirements 
of military acmes, ind ia the stand initia- 
tion of numerous feature* of design, tits 
motor truck manufacturers have gamed 
invaluable experience whioh is already 
reflected in many of the season ■ offerings 
shown during tbs second hall of the New 
York Show 

Some Nnn-Poiaonooa Gum sad 
Their Uses 

(Centlnutd from pegs i*C) 
ft* 0.00952 and helium as 0 181 It gives 
satisfactory bouyoncy, therefore, and now 
that we shall have helium available at a 
commercial price we may expect many 
uses for it to be discovered, although a 
supply for dirigibles is not yet in sight 
Then should it be found through this work 
of securing helium that a method for pro- 
ducing pure oxygen cheaply enough for 
commercial application has been evolved 
we will have another reagent of great 
potentialities There are some reactions 
requiring the heat of the electric arc that 
might be carried out using oxygen when 
electricity t* not available or it might prove 
better technical practice It to not known 
just what would be the result rf the tempera- 
ture of the blast furnace could be raised a 
few degrees by tho use of oxygen, but it 
might well be thst a beneficial revision of 
methods would take plaoe- 

Use# of Oxygon 

In the gas industry oxygen would make 
it possible to use inferior fuel in producers 
and furnaces by enriching the air and it m 
often used to melt through stoppages in 
blast furnaces Oxygen is an aid to varnish 
manufacturers while its use with acetylene 
w becoming as widespread as with hydro- 
gen for autogenous welding and cutting 
because of the higher temperature attain- 
able and hence the increased speed of 
working To eut a manhole in sn average 
boiler takes the effort of two men for seven 
to eight hours, but with gas the same 
opening can be made in from seven to eight 
minuter In salvage and repairs auto- 

r ous cutting ha* become indispensable 
was exy-soetyieae that enabled the 
recent molasses tank wreckage m Boston 
to tie quickly removed and this intensely 
hot flame has a plaoe in every wrecker’s 
equipment It* use m medicine need* no 


Oxygen was formerly derived from 
barium peroxide by the Brin proem* 
Thi* consisted of heating the oxide in air 
to about 800*0 , at which point oxygen 
to rapidly taken up, forming th» peroride 
The heating » continued Until approxi- 
mately !,(XW* Cyti reached when the 
added oxygen it liberated and the Mode 
fanned An improvement is baaed on the 
feet that If rirto admitted under pressure 
baritun oxide become* tire peroxide at 
TOO* C and by reverting the pump*, 
thte creating a partial vacuum, thtotegr- 
gen may be taken off without a change in 
temperature taking place Therein there- 
fore, « dtoBnet grin in economy through 
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Don’t let your 
wheels slow up 


T H ERE is big work to be done. 
New markets wait for those 
who can deliver the goods. Keep 
your factory wheels turning and 
your goods moving. The future 
belongs to those who act quickly. 
Pierce -Arrow trucks kept many 
a factory running bringing raw 
materials and carrying finished 
products to market without de- 
lays. 

Pierce- Arrow trucks are avail- 


able now to do their part. Our 
experience is at the disposal of 
those who need aid in expanding 
or redirecting their transporta- 
tion facilities. We know what 
to do and how to do it cheaply 
and quickly. 

We have met successfully all 
conditions of service in 148 dif- 
ferent lines of business, including 
yours. Ask our assistance on 
your problems. 


PIERCE-ARROW 

Deliver* more work in a given time; 

Lose* less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates leu and commands 
a higher resale price at all times. 
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Multiplexing the Telephone 


Marvel has followed marvel 
since Alexander Graham Bell in- 
vented hi« firat simple telephone, 
the forerunner of the milliona in 
uae today 

In theae last four decades thou- 
sands of Bell engineers have devel- 
oped a system of telephonic com- 
munication, so highly perfected, that 
the same crude instrument which 
at the beginning could hardly cany 
speech from one room to another 
can now actually be heard across 
the continent This is because of die 
many inventions and discoveries 
which have been applied to inter- 
vening switchboard, circuits and 


The vision of the engineers has 
foreseen requirements for increased 
communication, and step by step 
the structure of the art has been ad- 


vanced — each advance udhsmg all 
previous accomplishments. 

No one step in advance, snoe the 
original invention, is of greater im- 
portance, perhaps, than that which 
has provided the multiplex system 
by which five telephone co n ve r se 
bo ns are earned on today simulta- 
neously over one toll lme circuit, or 
by which forty telegraphic m assa ge s 
can be sent over the one pair of 
wires. As in a composite photo- 
graph the pictures ere combined, so 
the several voice waves mingle on 
the cirau* to be again separated for 
their various dsstmabona. 

By this wonderful d e ve l o p ment 
the Bell System obtains for the pub- 
lic a multiplied usefulness from its 
long distance plant end can more 
speedily and c ompletel y meet the 
needs of a nation of telephone users. 


American Telephone and Telegraph CompAH* 

And Associated companies 

Qm Ms 
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iOenttnmd from page lit) 
powder having 33 35 per neat available 
chlorine and these compounds are mar- 
keted for the production of small quanti- 
ties of the gas 

Process— «f Ugesfriag Air 
Oxygen for commercial purposes is 
usually obtained by the electrolytic or the 
liquid air route It may be had as a by- 
product from certain electrolytic cells such 
as thuee making hydrogen ss the primary 
product ui where power is cheap electroly - 1 
tic meth ids may be used with oxygen si 
the first consideration Liquid air, which 
such a favorite for lecture experiments 

ort turn ago has become of comm 

important e due to progress in liquefi 
practice for the production of pure t 
It may a ) bo be used to a limited extent 
for the attainment of very low 
tures (specially in scientific experiments 
often with a view to securing extreme dry- 
ly free ting out the last traces of 
moisture 

In the I mde process air is first com 
pressed to 40 and then to 200 atmospheres 
after which impurities and moisture are] 
removed It is then expanded down to 40 j 
atmospheres led through a heat inter | 
changer and thus cooled w returned to 
the lompreesor where 200 atmospheres 
press uri ib again secured This process is 
repeated until finally dome of the air 
reaches a Umperaturt at which under the 
pressure it becomes a liquid Ihia liquid 
is allowed to expand in a vessel at atmo-| 
spheric pressure causing great evaporation 
of very cold air 1 his is passed into the i 
beat interchangor to oool the compressed! 
air and about ninety minutes afttr the 
apparatus w started liquid air in exoess of 
the requirements of the prooe— may be 
drawn off Ammonia compressors are 
used to call th< air in commercial plants 
and calcium chloride u a common drying 
agent 

The Claude process employs lower 
pressures while a system of heat inter- 
changers and an expansion engine enable! 
the production of liquid air in a short time 
Low oosts are thus realised but still greater ' 
the use of power are claimed 
for the new Norton process 

With liquid air as the starting point it 
would seem that the separation of gases 
should be as simple as any other fractional 
distillation Elaborate rectification sys- 
tems have been necessary however, in 
order to secure satisfattory yields and 
punty The boiling point of oxygen at I 
atmospheric pressure is — 182 7° C and of ] 
nitrogen —196 5° C Utilising this differ- 
ence in boding points modern columns 
have produced oxygen of W) per cent 
punty and nitrogen 9fl 9 per cent 
Of the liquefied industrial gases men- 
tioned all are colorless excepting oxygen 
which is blue, osone dark blue and sir light 
blue 

The Engineering Index 

r THI8 compilation, published far 25 
* yean in and by tbs SngttmHng Maga- 
tne and its sucoeesor Industrial Manage- 
ment and universally acoepted as the 
standard in its class, has been acquired 
by the American Society of Mechanical 
Engineers, and will hereafter be published | 
by the Society As heretofore, it will b* | 
regularly issued in three forme, as A part 
of the Journal of the Society, as a separate 
sheet for slipping purposes, and as an] 
annual volume for the permanent —carding , 
of all the items of the year 
Tbs Index has been neft carsdforby Its 
•ommerdsl proprietors; but the d i v NO R- 
mont of their Interest# in spbout fields 
has made it stem dsdnlfe that the Infer 
be placed m the hands of u org—tss tio a 
covering the broader aspects of eng in e e ri ng.-] 
It goes without saying that a better rinUo] 

(OmAmm# mpn» t*t) 1 


farm wtugi. 
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PATENTS 


rr too save am ikvektiqh 

k which you wish to patent you eaa 
write fully and freely to muon A 
Co for advice in regard to th* beat 
wsy of obtaining protection. PWaee 
send ■ ketch— or a model of your in- 
vention and a description of tfea 
dc vice, explaining Ha Operation 
All communications are strictly oon- 


a period of seventy yean, 

enables us & many cases to advise 
in regard to patentability without 
* t the client. Our 
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MAZDA 



v A MAZDA Damp for m 


Mazda is the trademark of a 
world-wide service to certain 
lamp manufacturers. Its pur- 
pose is to collect and select scientific and 
practical information concerning pro- 
gress and developments in the art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service. 

Mazda Service is centered in the 
Research Laboratories of the General 
Electric Company at Schenectady, N.Y. 
The mark Mazda can appear only on 
lamps which meet the standards of 
Mazda service. It Is thus an assurance 
of quality. This trademark is the prop- 
erty of the General Electric Company. 


j7 RESEARCH LABORATORIES OP GENERAL ELECTRIC COMPANY 


Published Dec. 2, 1918 

96-Page 

Catalogue 

of 

Scientific and Technical 
BOOKS 

Listing 2500 titles on 500 subjects 

S T I 1 ( TMJ from more than 7 000 
books now in print 1 his catalogue 
is the latest and best list of tefhmeal 
md scientific literature which tan be 
w cured Conditions m the publishing 
business are so severe that it is with 
Nunn difficulty that many bookB can be 
obtained For wlmh reason this new 
and timely catalogue of books will be 
partu ularly welcome 

Write to-day for your copy. Sent free on application 

Scientific American Publishing Co. 

233 Broadway, Wool worth Bldg., New York, N. Y. 


nwEogiMMfag fades 

cC-osMmmS fiim KS Iff) 
library of the Engineering Societies, which 
regularly receives 1,100 periodicals from 
*11 over the world, the Society has un- 
limited possibilities iu the direction of 
indexing An adequate scheme of sub- 
head classification has already been worked 
scale which makes It plain that 
the Index in its new drees will be as ooro- 
prchenHivt as could be wished by the most 
cosmopolitan or the most highly specialised 
of engineers 

This undertaking affords but one more 
demonstration of the inherent soundness 
of the project which several years ago, 
housed all our leading engineering organi- 
sations in the one Engineering Societies 
Building for the magnificent library 
which alone mokes it possible to undertake 
an mdox on suoh a seals is, in its turn, 
made a possibility by the pooling of the j 
resources of all the associated bodies 

Electrolysis in Reinforced Concrete 

T HE suggestion is made by a Frenoh 
scientist in L A nnte Snenhfiqw: (Pans) 
that the dctenoration of reinforced con- 
crete maj be caused by spontaneous 
electrolysis The theory is that dampness 
and thtnutal impurities in the water em- 
ployed in fht manufacture of tho concrete 
give ris< to u continuous (low of loral cur- 
rents which slowly corrode the metal and, 
little by little cover it with a layer of 
oxido I he metal framework thus in- 
creases gradually m volume, so as finally 
exert sufficient pressure to cause crack- 
ing and bursting 1 hat this pressure may 
be very formidable is proved by the follow- 
ing uxp< runt nt In a steel cylinder having 
an inside diameter of 38 millimeters a steel 
rod 23 millimeters in diameter is inserted, 
the free space then being filled with rement 
The inside rod is then connected with an 
electric circuit and the apparatus placed 
tub of water Under the influence of 
current the rod will bo oxidised and 
correspondingly increased in size It will 
thus exert a pressure upon the cement 
surrounding it which will be transmitted 
to tho cylinder, under the influence of 
this pressure the oylinder will expand and 
the measurement of this expansion proves 
that tb< pressure exerted in a comparatively 
short time is equal to 350 kilograms 
(770 pounds) It is obvious that even the 
beet cement could hardly resist such a 
pressure Another experiment, even more 
striking supports this view A column 
of cement 30 centimeters high and ISO 
millimeters in diameter and having an 
iron core running from one end to the other 
plunged into water A fiO-volt cur- 
rent was tin n passed through the iron core, 
whirh acted as the anode, in less than three 
hours tho column of cement bad entirely 
loliapsed 

Tungsten and the Steel Industry 

I N the steel industry a number of metals 
are now used whioh not many years! 
ago were bttle known except to students of 
metallurgy Borne of these unfamiliar I 
metals have come into great prominence 
during the war both on account of their | 
being essential to the production of arma- 
ments and munitions of war and also 
because of the serious firoblem* which 
arose connected with their supply Of 
such metals tungsten is one of the most 
important, its pnnoipal application being 
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in the manufacture of steels having the 
special qualities of hardness and toughness 
that are required for high-speed machine 
tools These steels also possess the valu- 
able property of retaining their hdrdneas, 
and hence their cutting power, even when 
heated to redness by the fraction of the 
work which is being performed 
The sources of supply of tungsten orse 
and the production of the metal ore, there- 
fore are of interest not only to those con- 
cerned in the great metal and engineering 
industries, but also to those engaged in 
mining enterprises, and again to those 
occupied w the export of metal goods 
whoae successful and economical future 
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depends on the existence of tbe beet and 
most efficient tools and equipment 
Tungsten sprang info prominent i. oaily 
in the war Wause of the uigt.nl reeju' 
ments for the steel mdusli y f m high si < I 
machine IchiIs and beeuiiw it furnished 
typical example of a key industry 
teonopolircd lief on the war bj Germany 
Ihe story is now fairly well known 1 i 
refining of tungsti n had been cerra d 1 r 
almost exclusively m G« rmauy hrom tin 
moment of tho outbreak of war the estat 
hshtnent of a tungstm refinery in th 
United Kingdom was of the utmost itr 
portance m view of the needs of the fa 
tones engaged in the produt turn of arn h 
and munitions By ooiqieralion among 
number of thq largest steel munufai tunr 
in Great Britain this was quickly soon 
plished and regulations were made by 11 
Government for controlling the ex|>ort f 
ores of tungsten from British tomtorios 
Burma was until lttlfi the largest pro- 
ducer of wolfram the principal ore of 
tungsten Though ixxssesmng the richest 
tungsten-ore deposits in tho world Burma 
has been handicapped by crude methods 
of raining and treatment of the ere and by 
primitive means of transportation Great 
improvements in those matters, Jjowevu 
have been made recently 
The keen demand for tungsten led to a 
romarkable display of energy in the United 
States in proepoi ting for new ociurronws 
of ore and in develoj ing exietmg deposits in 
this country The result is that tbi 
United States has outstnpjied Burma in 
ore production during the last two years 
and has also be<omo a considerable ex 
porter of tungsten metal and forro-tungston 
alloy to steel-manufacturing countries 
Large increases in ore output have also 
taken plato in Japan in Portugal (where 
tho <hiof produoer is a British (ompany) 
and in Argentina Bolivia and Peru Stimu 
lated by high prices mining of these 
in the three last-monti wed countries ha* 
rapidly extended during the past throe 
yeara the output being shipped chiefly 
to the 1 ulted Muton 

Australia is second m mportanen among 
British territories producing tungsten oris 
In Queensland many of tho principal mines 
have quite ree>entl> been acquired b> orte 
of the largest of thi cemeerns which hau 
established tungsten reduction plants in 
(treat Britain since the a ar and tbe event 
appears to promise a now era of progress 
for this branch of mining in Queensland 
Wolfram is mined m New South Wales and 
Victoria while ira|>ortant quantities of 
soheehtc another ore of tungsteu an 
obtained in New Zealand and in lasmania 
Wolfram is also obtained as a by-product 
of the Cornish tin industry and has re 
ceived special attention during tbe last 
four years ( anada has hceoroe a pro- 
ducer, chiefly of srheelite rained in Halifax 
County Nova Scotia and deposits 
also known m Rhodesia 
It is difficult to foresee the future of 
tungsten and wo do not propose to make 
any prediction but it is worth while to 
oxamine the considerations which would 
lead one to form an opiiuon It would be 
optimistic to expect a continuance of the 
eager demand and handsome prices realised 
at times during tbe past four yeara If a 
moral commercial depression and a fall 



... the worlds demand for steel were to 
take place, tu nested would suffer as would 
many other commodities On the other 
hand activity in the world s steel trade 
such as we expect to witness in the future 
time to come should support the 
,, ... of tungsten Its popularity 
among stool makers as a steel hardener 
would seem to be established far the 
p res en t Tbe possibility may also be home 
in mind that the results of scientific re- 
search, which has been continuously soft* 
daeted during the war, may lead to new 
'“ iJ “ the metal Tungsten proved to be 
factor I* mfiitery wire* as 
r - rsoognisod that modern war 

retged by shells by the million and 
Its industrial powir 
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WILLIAMS’ SUPERIOR 


Among our rruny standard lines 
of Superior Macln rusts lools, 
Wilinmi Vulc in Drop 
borgul Safety F ithe Dogs merit 
special mention Their design 
provides safety — absolute and 
unqualified because automatic 
for the operator with maximum 
strength and better balance on 
the lathe Foi extreme service 
they are made with two screws 
Dogs can be furnished with pro 
lecting squarehead screws but 
these destroy the safety feature 
Bent and Straight Tail Patterns 
16 Sizes >* to 6 inch capacities 

Complete lines of Clamp Lathe 
Dogs and Milling Machine 
Dogs are also carried Descrip 
tive booklet on request 
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All’s well— 

“YALE” is on guard 

T itOSP near i ud dear— can thi j snap t 

security t b *y in mind and undisturbed by the emk » and 
i hiiptra ofa hou < asleep? Have they the confidence resulting from 
the use of Sale B uld< nr Locks and Hardware? 

1 ur plans fo that coxy home provide for comfort and ronven 
Add toil w. that odmfirting sense of security and fixe - 
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If the great war had been fought 
in George Washington’s time 


ie fighting man n m<» 
.tain Much of the 
hey <oulil get by foi 


America a job of meal supply in the great war juat ended was a thouaand 
fold bigger than Washington a It was a job of feeding not only our own 
huge fcnes here and abroad but the Allied armies aa well 

America lucceeded because ahe had at her command what Washington 
didn t have — thousands of prosperous farms and cinhallzed large vale 
Organizations like that of Swift & Company far the production and dis- 
tribution of meat 

How well Amenta suneedul how well her meat machinery stood the test, 
is evidenced by a branch military authority who not only said that Trance 
could not have held out without our support but asserted that the men over 
there in the branch trenches arc the best fed men in Buiope 

To give some idea of the immensity of the food problem — Swift St Company 
in one single month shipped a 012 carloads of proviaions overseas valued at 
$a 1 268 000 

If America had been dependent on the meat supply method* of Washing- 
tons time or even of Civil War time il is not difficult to imagine what would 
have happened 

Speaking along this line an American official said that it would have been 
a super human task to gather and handle the meat necessary to feed the 
people during this great war if conditions had been the same as they were 
during the Civil War when the meat industry was scattered all over the 


Swift & Company, U.S.A. 
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This A-B-l 1 or Aviation By (’upturn 
\ liter W Pag6, Big R Aviation Boo 
Now York Scientific Atnonoan J’uh- 


Krhool* of aviation won no Impressed with tho 
vat 111 of the author « trout Inc on Aviation En- 
gines that there was an Insistent demand for 
u a ox position of the airplane itself written in a 
like simple ami nontechnical way In rewpoust 
captain Pagl has propared The A-l».< of 
Aviation and It leaches the public carrying tho 
commendation of both military and civilian In- 
structors Vi Idle the abstruse details of engineer- 
ing designing problem* are left severely alone 
the student may learn from It as many of the 
basic principles of flight aa It la necoaaary for the 


all typos Not until these bash facts an fixed 
In the mind of the student does the work proceed 
to show in detail the different part* of an airplane 
tho coordination lietween these parts and how 
thty operate together to produce results all 
typos of airplanes with their characteristic 
dinerctiro* in construction are deacrllied and 
till lured with the ad vantages and disadvantages 
of each tvpe strongly brought out lust ructions 
for iiniNtslUiiK sotting up and rigging oru given 
and tin rt is » full dtwcrlptlon of control principles 
and important hints on flying methods The au 
thor is supremely cjuallthd to guide the beginner 
be pleasant paths to a mastery of the suhjn t of 
aviation as those familiar with his former works 
will Im tho (list to admit besides Iwlng a pioneer 
a< torruitli al engineer and expert his cx|>ori«nrc as 
lusiniilor at Hoc eminent Flying Hohools has 
modi him Intimately familiar with the questions 
tlcu arks In tlu, studi nt a mind and ail am h 
ruins th m* liavo their plain answers in tills In 
valuable li tudlssik very often the answer Is 
found in a glam e at ont of the 1 10 specially 
made Illustration* and diagrams that place the 
machines and their construe tlonal and operntkmnl 
pi mi Inles apianly Iwfon Iht uyi 1 he uwfil 
ness o( tho work la not confined lo I he classroom 
Tor as a self-edm ator It Is »o understandable and 
thorough ns to be nnrciusllrd bv any other work 
In Its Held 

AlliriWlu ClIAKAC TKH1KTK 8 Bj 1 rt d* 
tnck Bedell, I*h 1> !th uu N Y 

lot lor And Company, HUH 8\o liO 

pp , illustrated Price $1 7fi 
rho author todlflos the known ground work 
of this subject for the benefit not only of n j or and 
designer but also of the student and general 
readu who is interested In aviation Vital 
prlncljiles and accepted prat lice an' exjiouiidnd 
without Hit use of higher mathemstirw and with 
out 1 mining the charge of superficiality on the 
om hand or obscurity on the other Those who 
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I VI. INVENTIONS DEVELOPED 

We are prepared to build special ma- 
chinery nnd models from most delicate pre- 
cision instruments up ty 10 ton machines 
knuinfb«in« anb plankiwo »m 
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Maniai or Mi lit a nr Maps By Lieut - 
( ol J M Hutrhineon, U 8 A and 
( npt \ J MacLIroy, IT R A New 
York D Appleton and Company 1018 
16mo 120 pp , illustrated Pnte, 75 
cpnts not 

Such officers and non-cotnmtoelonod officers aa 
have had Uttie acquaintance with military map 
making and reading will And here simple state- 
ments of fundamental features ami essential facts 
that will enable them to sketch and read with 
ai curacy and facility Such dements aa direction 
distance configuration and devatjon are pro- 
si ntod In on Interesting manner with the aid of 
drawings and diagrams 

'Ins Ymurican Boys’ Fnoimkfkino Book 
»> A Russell Bond Philadelphia and 
I/mdon J B Lippinoolt Company, 
1018 8vo , 309 pp , 282 diagrams by 
Edwin F Bayha Price, 82 00 
Tools and a workshop and something lanci- 
nating to make- three are at any time sufficient 
to make up a real boy a Paradise In thl* capital 
book for boy* tbe author shows bow an old 
bk ycle may be turned Into a foot power grinder 
ami the grinder fitted with a acrnll attachment 
The yuuug mechanic may acquire a drill press 
lathe and forge about as easily Then he to ready 
to make U lescopes. rafts cableway* gravity 
railways and water power machinery, foBowlngj 
the clean-cut Instruction* and drawings here 
furnished The work will do far more than to 
develop manual dexterity the boy's insistent 
' WhyT fat answered by chapters on tlie wonders 
of the heavens surveying sounding and tignsHng. i 
roads and railroads navigation w hares*. hrkfwss. 


The Composition or Obtain Patent 
anh Phopiuetabt Mki icinks Com- 
piled by John Phillips Street Chit ago 
\mtncan Medical Association, 1917 
8vo 274 pp Price, 81 25 
It is right, that physicians and pharmacists 
should know tlu make-up of patent ’ medicines 
and since tbe public spends (ISO 000 000 a year on 
them It would setm but fair to 1st the average 
man know Just what ho la getting meritorious 
compounds would not suffer Major Street 
until recently Chemist in charge of Analytical 
Laboratory Conner tl< ut Agricultural Experi- 
ment Station has brought together from scat- 
tered publications more than 2 WO remedies and 
3 100 analyse* these are given ‘without com 
mom, and without prejudice and the accuracy 
of the record may bn relied upon 
AjcHOPI.A.VK C0N8THI ITJON AWT OPjBHA- 
tion By John B Ruth bun Chicago- 
Stanton nnd Van Vlict ( n , 1018 8vo ; 
426 pp , illustratud Price, 82 00 
‘Written by an aeronautical engineer who lias 
had long experinm n in tea< hiug this text is neither 
a popular superficial dwniptlnn of aircraft nor 
a technical treatise umh 1 standable only hy the 
trainod engincor the n ilims student of the sub- 
ject whether he sapui to tsi aviator or con- 
sirueto- will find In II a progressive exposition 
In plain languagt Iteglnnlng with elementary 
piliulples and protending to complete calcula- 
tion* for surfaces powc - and weight The 
mathematic* are simple tables take tlie place 
of totnjilkalod calculations and the work Is 
Adapted ell hie for homo study or In tho sihools 
Mtx liunlcs designer* and flyers will discover In 
its pages the answer* to most questions that 
arise In the mind of tho student with a concise 
but intelligible and accurate treatment of all 
phase* of construction and operation 
Hiob ’iwt TvmiNAt, Combdution 
Hnoinf* nv Arthur W Judge, A R f 
SO Now York Isaac Pitman and 
Sons, 1018 8>u 3tV0 pp , iliuetrstid 

Price, 87 20 

Hie recent rapid den elopmont of the high 
speed Internal combusllnn engine has loft (he 
book liuwatun of the subjert somewhat in ar 
rears a llrlltsh autlmr here endeavors to remedy 
this situation with a work devoted exclusively to 
this tvpe He ho* selected tbe most Important 
results twill tlirnretkal and experimental foi 
oaroful analvsis has arranged thcac results and 
anulvscs In an orderly manner and realUlng Ihi 
Influence of cxjwrlmontal work upon design has 
added a chapter on the methods of measuring 
the pressures In tho cylinders of high sjswd 
engine* Other chain, re deal with the Con 
dlllona occurring in a. tital engine* tbe mechanic* 
of tlie high speed engine and engine haiant e 
The volume collects and iltsslflos vory Important 


Liberty Rei ifkh By Amolia Doddridge 
Cmunnftti Stewart and Kidd Com- 
pany, 1918 8vo , 106 pp , 1 Hunt rated 
Trie. , 81 25 net 

The war Is ovei but the necessity for 1 onserv a- 
tlon to still with us Liberty Kectpns to a 
meritorious collection of suggestions and re. Ipe* 
for prepared dishes that ate highly palatable and 
at the same time conserve wheat meats fata and 
sugar The work wlH greatly aid in the planning 
of menus and In adapting old family recipes to 
present ideas and necessities 
Outunkb of Theoretical ('ukmihiry 
By Irederitk II (Jotman, Ph D Now 
York John Wiley and Song, Inc , 1918 
8vo , 663 pp , illustrated Price, 83 50 

This to a second revised and enlarged edition 
of an Introductory text that has boon in demand 
for tbe past four years Among other amphfl- 
ratlou* and addition* may bo acted new material 
cm radioactive phenomena and the modern con- 
ception of the atom, the bearing of X-*ay spectra 
on crystalline form colloidal phenomena the 
Brownian movement electromotive force and 
photochemistry The work to wall adapted for 
classes passing from elementary chemistry end 
physics to theoretical or physical chemistry 
Exi-ithiments A Volume for AH YVho 
Are Interested in Progress By Philip 
E Ed el man Minneapolis, Minn 

Philip E Edelman 8vo., 256 pp , d 
lustrated Price, 81 8Q 
This to a concise but comprehensive account 
of experimental work in science, the industries 
and the amateur field. Book 1 consists of 
selected grouped and graded experiment* easily 
repeated In physic* chemistry, electricity and 
mechanics, while Book 2 present* the principle* 
of original experimenting In settmoe, invention 
and the industries. The working directions ere 
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C LARK Internal Gear Axles 
and C lark Disc Steel Wheels 
supply motor trucks with strength 
and stamina to solve heavy haulage 
problems Clark Axles and Wheels 
are strong 

Informative literature 
mailed upon request 

Clark Equipment Company 
Buchanan - - Michigan 

Clark Egutpmtnt is found only on 
good motor trucks 



When you use Colgate’s Handy Gnp Shaving Stick 
ou can renew the soap el< easily as you replace 
the worn-out battery in a flash-light It is made to 
be used that way— for convenience and economy 


Tha Sharia* Stick ia 
da* teooem kt l wajr 
to maka a utvfac- 
taqrlaihar Waco 


lavawSocka, 

aodOaam. 


You will notice that the “socket” of the Handy Gnp » 
threaded When your soap is nearly gone, get a Colgate 
“Refill” Stick, which costs less than a complete Gnp and 
is threaded to fit the socket Unscrew the last of the soap 
(using a knife-blade like a screw -driver) and screw in the 
“Refill Then add still another economy by sucking 
the unscrewed stub on the end of the “Refill”— there 
are 50 cool, comfortable Colgate shaves «m d that way 

COLGATE V CO EnMuhcd 1806 NEW YORK 
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Oofrrtgitt UlSI. by TOs OMtnw Tirs a Rabtar 0& 


That Extra-Power Jordan— and the G.T. M.’s Extra Ply 


Even very good belta had proved to be trouble-peddler a on a 

certain Jordan It was in the Westfield River Paper Company s 
plant at Russell Mass Some of the belts pulled out at the fasten 
ings and lacings all of them stretched none of them delivered 
the horsepower needed for that particular Jordan 

One day a G T M — our Mr Leddy — called on the plant 
superintendent and explained the Goodyear plan of selling belts 
according to prescnption instead of as a hardware man sells 
nails He was asked what he could do for that Jordan dnve 
He asked to see it and found that it required I 50 horsepower 
instead of the usual 75 to 100 on Jordans He asked questions 
and found that it had been built to do a special amount of hard 
work that neffic ent belts kept it from doing The G T M made 
his measurements and started to figure 

He knew that an 18 inch belt ordinanly should not have 
more than six plies but m this particular case since the smaller 
pulley ran at a comparatively slow speed he saw that he 
could with perfect safety apply an 18-mch 8 ply belt which 
would do the necessary work Particularly so since the Blue 
Streak Belt possessed the required flexibility to permit the 
extra ply under the existing conditions 

Mr Leddy got the order and the belt was applied May 5 1917 
There has not been any trouble on that dnve since— although the 
belt has been working 24 hours every day 


Mr Dozier, the plant aapenntendent, says that that belt is 
delivering more power than any belt he ever had He thinks that 
its excellence is largely due to the friction surface that every Blue 
Streak user knows so well But he admits that most is due to the 
G T M —to the prompt and accurate way in which his diagnosis 
of this troublesome dnve was made and the correct remedy fig 
ured out So he has had a G T M make a plant analysis covering 
every dnve in the plant and he now orders according to its pre- 
scriptions whenever an old belt wears out 

If you have a hard drive that makes belts you always thought 
respectable act like trouble peddlers, ask a GT M. to call One 
from the nearest Goodyear Branch will be glad to do so when 
next he is m your vicinity His services are f r e e f or the savings he 
effects for purchasers are so evident and matenal that a gratifying 
volume from the plants served is sure to result within a few yearn. 

And when the GT M. call s aak him about how another G.T M 
—our Mr De Verges— saved $347 98 on a single dnve, for the 
Planter s Lumber Company of Jeanerette La., and bow a G.T M. 
— our Mr Heehs — made $1 00 do the work of $300 on a side- 
head dnve in another plant 

THE GOODYEAR TIRE & RUBBER COMPANY 
AKRON, OHIO 
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A coal loading and unloading bridge of unusual sUe and caparlty 


Huge Bridge to Facilitate Coal Handling 

r PHERE was only one way for the Industrie* to counter- 
* act the shortage of labor which has been hitting them 
•o hard during the last few years That was to dis 
cover a meihumcal equipmtnt that would take the place 
of human labor Almost any inventor who had a scheme 
that showed signs of being practical had a chance of trial 
and many devices wore brought to light that might other- 
wise have remained obscure for years 

The large essential industries wen of course hit the 
hardest for tho demand from the public was insistent 
while the increased demand to supi 1> thi arm s kept 
them working at high pressure all the 
time This was especially true of the 
coal mine operators who seemed t > lx 
hampered at oviry turn I hen wux 
shortage of laboT in the mine short ng» 
of labor for loading and unloading and 
finally a shortage of cars A coal com 
pany at Aliua Pa , installed a large and 
oostly devioe which helped in this prob 
lem doing away with a large pern n 
tage of the former labor and doing 
the work in muoh less time 

From the mine the coal is brought 
down the Monongahela in barges nnd 
by means of this bridge is unloaiod 
either to a Storage yard or direct to the 
cans The bridge is dM feet long with a 
67-foot cantilever extending out ovt r 
the river On the bank at the opposite 
side of the bridge run the railroad tracks 
and cars can be run up close under the 
the structure At this end of the 
bridge is the screening equipment so 
that the coal ban be sorted out and 
shipped In uniform sue The bridge 
is 110 feet high to the trolley ml mak- 
ing it poanbl* te store ooal to a height 


of 65 feel os compared with i e t 40 feet thi us ml 
hught of a storage pile This gnes a storage capacity 
of 101 tons per lineal foot of do k 

Tho bonding is done by a 6 ton clam shell bucket with 
a spied of 250 feet per minute with f ill 1 ad 1 he trolley 
travel is 1 000 feet per mmut and tho bridge 100 feet 
per minute The motor i pupil ei 1 includes a 2 > horse- 
power motor for hoisting a O-liurs [ wir imtor for 
trolley travel and a 100-horsi pi in i motor for moving 
the bndgi un its runway 

To facilitate further the 1 iding n tunnel has bun 
built undei the storage yard i nd i rnlri id truk runs 



The loading tunnel for railroad ears— 


unusual feature of the coal yard 


into tl e tunnil Hi urs ire loiuh d in this tunnel from 
the ion! pills abmi (hit jgh gules i pcriili I 1} hand 
(ion tin top cf the cars This increases the loading 
capacity of thi pi mt os cars can be loaded from under 
m utli while the clam shell l ucket opt rates from abovi 
’With this storage space mine operators will not be 
delayed by a scan it y of i urs while tho quit loading and 
mil >admg methods will do away with any (ougistion 
of cars at tin doth waiting 1 1 be filled 

1 oadmg and uni ilng bridges arc of course ly no 
means a novi llv S iiiething of tli sort is to bi found 
at all large nun s an I at main shipping ami sloiugi 
p n Is Itul I hi om 1 ri diMcnlcd 
Htauds almost in a class by itsilf 

Oil Pipe Line Across Scotland 

r TTIl British ( live runu nl has j mt 
I fiwpl ted an light mill pqie lmt 
a nss Si .Hand It is uj rti d Hat tin 
line was onhtri li I fir thi [ urpos f 
sium j a -intinuo i adequ ite supi ly 
of f a I f r tin Bntish navi with a 
niimnmn risk of inteference friiii 
in t t sul ui irints 

lln line f II ws tin cnirsc of tl t 
Clyde and 1 itli L mill thi starting 
|h mt being at Old hdpntriil ui tin 
i utsknts of Glusg in aud thi tirmmal 
at ( langcninuth 

Tl ri an two internii dmte [ imp 
ing static hr and it has been estimutid 
tint fuil til tan bi pumped in a rid 
slut at the rati of 1 00 tons pti hi ir 
At the Ol 1 lulpatriik tirmuml 16 large 
tanl s havi been constructed ta h h >1 1 
ing ft 000 tons of oil At thi oth r i ml 
tlu oil is pumped into large usirv ire 
easily aecessibh to oil burning steanu rs 
at Grangemouth and the h orth porta u 
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7 Ac ob/r t f t) s g i i 1 is t rrr d ucuiately and 
lucidly the I itest * u life ni hin l and industrial 
new* f the dry \s i n lly j t l it u in a pan 
turn to n n< ur n int ish> g inti pmrnls before they 
art publish/ I elseuh i 

1 hr I hi r is gl I t hue submitted 1/ him timely 
article i ki it ibl f One Inmns especially uhen such 
artu Us i i t mp null/ ph t > graphs 

The Merchant Marine Problem 

F OH imm\ vciim past wo have boon an earnest 
ich italo nf an enlarged me reliant mnrmo— a 
mil chant marine that should be commensurate 
with thi gnat and ever growing ee.a borm trade of the 
1 i iti d Slates In i oninion with every other advocate of 
a great shipping flut we have realized how complicated 
was the problem, not so much in respect of building as 
of operating the ships and how difiicult it would be to 
awaken in llu American ptople that enthusiasm for thi 
sea which is absolutely necessary if an adequate merchant 
fleet is to be built nnd profitably run 

fhi present revival of interest in our shipping is due 
to the war, and particular^ to the onslaught of the 
German U-boats In April 1017, when shipping was 
being sunk at a rate approaching one million tons a 
mouth the question of our building ships was no longer 
one of (home, but of the sternest necessity Not only 
did wo have to build ships, but we had to build them 
quickly and to get a big fleet afloat quickly we had to 
select suih types as lent themselves to the roost rapid 
construction Furthermore, due to our neglect of ship- 
building wc were without an army of skilled workers and 
wc had lo extemponsi them Out of these conditions 
sprang tin wooden ship and our vast army of semi- 
skilled shqibuilde rs 1 or you cannot make an expert 
shipbuildi r offhand He is a workman whose skill comes 
onl\ as the result of ixperienu and in some branches of 
the work of experience spread out ovir a considerable 
period of time 

An ither compelling dement in tne problem was the 
necessity for doing whatever we did on a vast scale 
Consiquently quiti ri gardkss of tost we rushed the 
construction of shipbuilding yards larger than any in 
existence — too largi ns wc now know for permanent 
economical ope rate m 1 urthcrmore thi I cderal Gov 
eminent gave to labor prut tu all) whatever wage it 
aski 1 with tin result that semi skillid labor in these 
yards is often conning pay that is mm h greater than 
tin income of thi nvt mgi skillc 1 professional man 

Now as « result of thi hi conditions we find ourselves 
with a fin t of ships large in told tonnage, but very 
heterogeneous in its inaki up Ueggars rant be 
choosers and with thi possible loss of tin war staring 
us in the fin we bad to command! ir whatever was 
in sight ami build slops that lint UiciiihiKch to stand 
ardi/ed and very rapid nmslruttiun Hi me our 
men haul marine unlulis a whole fleet of wiodcn ships 
of limited valiu I hi ofliind figures of thi Shipbuilding 
Hoard show that tin United States now owns steamers 
of a total of twi million griss tms that wc are now 
budding feur million gross t >n and that there are two 
million grosH tons ownul b\ pnv iti in livi luals This 
means that altogether wi have a toll! f light million 
tons gross of shipping puhluh and privately owned and 
under construction 

But lit us In careful hi n not to be misled the 
world at large talks in terms of gross tonnage, » gross 
ton representing very much mon than a deadweight 
ton and if we wigh to have a iliar ldta of the relative 
standing of our merchant mariut and that of the rest 
of thi world we must think in terms of gross tonnage 


The Department of Commerce of the United States use* 
gross tons, and sinee a steamer of 6,000 tons deadweight 
would be of about 4,000 tons gross, the use of “dead- 
weight tonnage,” by the Shipping Board is apt to he 
very misleading As a matter of fact, our total of 19 
millions m deadweight tons is equivalent to about eight 
millions in gross tons. 

Now, with regard to the future, there is no doubt about 
our ability to build a great merchant marine Further- 
more there is no question that, if wo pay sufficiently 
high wages and give the crews sufficiently comfortable 
quarters, we can adequately man every ship But 
when we come to the question of competing with the 
great outside world, the problem takes on a very different 
aspect, and, the prosperity of the venture. If it be left 
entirely to its own unaided devices, becomes very, very 
doubtful The only solution appears to lie today, as 
it did ten or twenty years ago, in the granting by the 
United States Government of a heavy subsidy to make 
up the difference between the cost of running foreign 
competing ships and the cost of running American-built 
and American-operated ships 
Somebody, we believe it was Mr Hurley, suggested 
that wo write off the burden of the he avy lirst oost of our 
war merchant fleet to the extent of about one billion 
dollars Coming on top of Mr Daniels request for an 
addition to our navy which will cost another billion 
dollars this proposition of Mr Hurley will not be very 
attractive to the already overburdened taxpayer 
If wo are determined to have a merchant marine— 
and the proposal that we wry our own enormous foreign 
trade in our own Ameriean-budt bottoms is a decidedly 
attrai tivc one — there is only one possible way in which 
tho thing can he done, and that ib by Congress granting 
an annual subsidy which will cover the difference in ooet, 
including both overhead and operating expenses, of run- 
ning American and competing ships 

Protection of Oar Foreign Patent* 

T HEKE are a good many questions arising out 
of the war's effect upon patents, patents nghte 
and patent business of one sort or another Most 
of these have not been adequately discussed, and for 
most of them there appears to be no immediate dis- 
position in official quarters to prepare sn answer Not 
the most prominent, but by no means the least urgent, 
of these has to do with the filing of applications in one 
country by citizens of another 

Ihe patent privileges granted by any nation to oitisens 
of another jurisdiction are in every case a matter of 
reciprocity rather than of legal or moral compulsion 
If Amerioan i itizens were barred from taking out German 
patents, we should not be willing to issue American 
patents to Germans, equally, if we were to rofuae to 
grant patents to Japanese, we could not reasonably 
complain at retaliatory exclusion of American inventor* 
from protection in Japan The freedom with which 
patent rights are granted by all oivilized countries to 
foreign citizens is purely a matter of international ex- 
pediency and agreement There is no obligation rest- 
ing upon any nation to treat American inventors upon 
a ‘ most favored ' basis, if wo want American inventors 
so treated, we can only secure that they shall be by ex- 
tending like treatment 

Today, owing to the war, wc nave a condition where 
for months or for year* it has been impossible for citisens 
of certain countries to comply with the ordinary legal 
conditions laid down for the issue of patents in certain 
other countries A German could not file at all in moat 
of his enemy countries, most enemy citisens could not 
file at all m Germany, the dictates of military expediency 
prevented in many instances the regular course of 
appluation and publication from being followed, so that 
it was not possible to file in one s own country without 
performing some act that would forfeit the right of 
subsequent application in some other country, and so on 
Foreign countries very generally have recognised these 
conditions and have passed laws relieving Inventors of 
their burdens In general, these laws have been in the 
form of extension* on the ordinary statutory time 
granted to file and prosecute applications, pay fees and 
taxes, work the patents, ate But naturally enough, 
in every case the foreign legislating body, appreciating 
that international patents are purely a matter of mutual 
consent, ha* qualified tbs eonoession by adding the con- 
dition that it shall only be valid la favor of Inventor* 


whose countries have extended su bstantial ly sqnivalsot 
remeeMoaf Thus, England will iwluvw cur investors of 
the defaults whioh would ordinarily have beenxeeofrded 
against them, if we will do as much for hen. Alt If we 
Ml nn Englishman that be can’t have am Amsrieaa 
patent because his Government Would sot permit him 
to file his application within the time limit called for 
by our laws, we cannot expect that Britain will show 
a great deal of consideration for American Inventors 
who have suffered similarly 

Now if we a*k what our Government has done to make 
such concessions available for American Inventors, 
the astonishing snswsrwfil be — practically nothing fa be 
sure Congress did pats an sat extending the time for 
foreign applicants, but it expired by limitation in 
January, lttlN, and has not bean renewed American 
and foreign inventors and patent attorneys of highest 
standing have repeatedly urged actum, but Washington 
is silent American citisens have benefitted by the ex- 
tensions granted in other countries, but purely through 
courtesy Patents on which default could have been 
claimed have been issued in foreign countries to Amcnoan 
citisens, under the special extensions granted in those 
countries, with the expectation that sooner or later we 
would meet these extensions in our treatment of foreign 
application* filed here If we fail permanently to do 
this— if we fail very soon to do It, in fact— It seem* 
eminently reasonable to suppose that the conditional 
clause in the foreign extension acts will be invoked, end 
the rights of American inventor* attacked 8hould 
this occur, we can for the life of ils see no way out for the 
foreign oourts but to declare invalid the patents issued to 
Americans under the extensions Probably this would 
awake our legislator* to action — or, would StT 

A “Bluff” Navy 

I T is perfectly well understood in the halls of Con- 
gress and on Newspaper Row that nobody expects 
Mr Darnels' second 3-year program to be taken 
seriously— in other words, this stupendous navy of 
which we have been hearing lately is a “bluff" navy, 
intended to be used as a club to dnve reluctant or 
hesitant nations into line for disarmament 
One of the odd elements (we had almost said oomic 
elements) in the situation, is that the Democratic party, 
who have put forward this preposterous proposal, are 
by tradition, training, conviction, or any other test that 
may be applied, thoroughly opposed to any such ex- 
travagant outlay of the people** money as this phantom 
n*vy would necessitate 

In all fairness to Mr Daniels it must be admitted that 
the responsibility for pushing this billion-dollar navy 
does not lie exclusively on his own shoulders We have 
noticed of late that ho has stated the President i* in 
sympathy with him, and it must be admitted that what 
looks like very strong endorsement of Mr Dsmels ha* 
come in the form of a cablegram to the House Naval 
Committee from the President, asking for a unanimous 
vote in favor of the 3-year program 
There can be no mistaking the meaning of this cable- 
gram The United State* t* to invite the nation* to 
disarm under the shadow of 35,000-ton battleship* and 
the threat of 16-inch guns Why we should rattle the 
saber at a peace table, where the other delegates are our 
own Allies, passetb all human understanding 
The American people have been getting news of a sort 
from Pans, but Just bow far it agree* with the facts, 
the censor alone can tell So far as the course of events 
has been disoloted, we maintain that absolutely nothing 
has transpired to change the naval situation as we 
defined it several weeks ago Germany, the one naval 
power that was a threat to the security of the world, 
has been eliminated, leaving os the high sea* only the 
fiesta of nation* that are either our friends err actually par 
allies. In the andet of thi* amicable situation, we, the 
United States, professedly the most peaceful nation on 
earth, suddenly announce that we are going to set out os a 
scheme of naval expansion, exceeding anything of the 
kind in the history of the world We are told that this 
navy will be built, if it over is, as a rebuke to the nations 
of Europe, should they not obediently abolish, or greatly 
reduce, the fleets which they already possess In- 
cidentally It will cost us One bl&on dollar* a year thus 
to play schoolmaster to Europe and u not thi* bfilka- 
dollar rebuke, delivered ahead of the transgression, 
somewhat premature’ 
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tk> M*rt*a •etmbing Flam* bM pro/ed tab#* 
nowrlubfo machine in wna of it* recent texts In a 
Sight from Deyton to Cleveland, Pilot Eric Springer and 
Mechanician Ernest Longchamp drove the plane at an 
Average epeed Of 173 mile* an hour, covering the 215 
mile* in 1 hoar and IS minute* The previous record 
between the two eitlee waa two boon flat Tbe Martin 
bomber carries two liberty engine* In tbe flight in 
question the machine earned gasoline, tools and baggage 
weighing 2,500 pounds 

Aeronautical Exposition. — Both Madison Square 
Garden and the Sixty-ninth Regiment Armory, Ns w York 
city, will be required to house the big collection of air- 
planes to be exhibited by the Manufacturers Aircraft 
Association at the Aeronautical Exposition lets in Febru- 
ary and early in March Sections will be devoted to the 
Army and Navy machines, as well as to British, French, 
Italian and German maolnnes The NO- 1, which 
recently earned 60 passengers, as well as the Caprow 
and Handlty-Page machines, will be shown 

A New Altitude Record. — Contrary to the belief 
recently expressed m this column, the altitude record of 
CapUun R W Sobroeder recently made at Dayton, 
Ohio, did not endure for very long All altitude records 
wan again broken on January 2d last, when Captain 
Lang, RAF, and Lieutenant Blower*, the former 
acting as pilot, aaeended to 30,500 feet m 00 minutes 
and 15 seconds A t-vo-seater biplane fitted with a 
Bntisb-designed and British-built engine, was employed 
in making this new record Due to the breaking of his 
oxygen supply pipe, Lieutenant Blowers collapsed in 
th# course of the upward flight Tbe pdot m front had 
no knowledge of the senous condition of his companion, 
and kept climbing Having reached 30,500 feet, the 
eag»e stopped through lack of fuel, and the pilot began 
a long volplane When 10,000 feet altitude was reached, 
Lieutenant Blower* regained consciousness Both air- 
men suffered severely from frostbite 

Airplane Express.— “The important future of air- 
craft,” stated Mr Glenn L Martin m a recent talk with 
press representatives, "is the wonderful commercial 
application in making accessible by aircraft noh outlying 
districts tributary to important industrial and business 
centers Disastrous delays, such as have been en- 
countered on the railroads, will be obviated, and the 
speed of delivery by airplane la of course apparent 
Coast patrol, forest patrol, and mail carrying will be 
extensively developed British Columbia ha# established 
a system of aerial forest patrol and the United States is 
arranging a similar system The success of the mail 
route between New York and Waahmgton is known to 
all The tyjie of machines adapted and 

developed for commercial uses will undoubtedly be 
multiple engined, which will make the possibilities of 
forced landings remote and will permit travel in all 
kinds of weather Instruments to enable airmen to 
meet adverse weather conditions need development, and 
their production is vital to ensure the successful use of 
the airplane to oommerwal uses ” 

Sell-Starter of tbs Liberty Engine. — The Liberty 
self-staffer is an air motor and compressor in one 
While acting as a starter it ran* os a four-cylinder air 
actor, cranking the airplane engine through a train of 
gears, inclosed within it* transmission At the end of the 
tfaoe (station is a final drive that connects direct to the 
etafilmhalt of the engine This drive runs continually at 
engine speed and operate# a small pump which furnishes 
pressure for th# petrol feed After starting th* engine 
the Liberty starter automatically disengage* and remain* 
eo until needed for further use, either as a starter or 
compressor In order to keep an adequate a» supply 
in the tank the starter is engaged a a a compressor by 
pushing a button on tbe control valve white the airplane 
engine is running at low speed When engaged the 
engine must be speeded up to 1,200 to 1,400 revolution* 
per minute At 23 0 pounds pressure the compressor 
automatically disengages. The Liberty starter is light, 
weighing but 90 pounds It is compact, measuring 
but night inches long, It is efficient, cranking tbe 
engine At 150 revolutions per minute or mom and re- 
plenishing it* awn energy in 30 tacogds It is simple, 
Of tb#»e an MF* leading to the Airplane engine, so 
that h leaves the airplane tttgfoe as ft should be The 
t«* Wtgq 13X pounds, .making the ootaplata Outfit 


SCIENTIFIC AMERICAN 

Science 

Proposed Flora of the Philippines.— The Philip- 
pine Bureau of Science i* planning to start the prepara- 
tion of a new dictionary of plant names of the Philippine 
Islands and a critical enumeration of all known species 
in the islands, with an adjustment of the synonymy, in 
preparation for the final undertaking a general flora of 
the Philippines It may be possible to combine the 
Filipino names with the systnnatie enumeration thus 
making a single publication thit mil include all the 
techmeal and local names rrtdited to every plant in the 
Philippines 

Measurements of Gravity The report of th< 
International Geodetic Association re ently published 
States that since the last gnmrnl nport on gravity 
determinations In the Compton r rules dr h XMI < on- 
ffrence gdnfrale the central olli < if the \ssor intion has 
received notice of pendulum olwervations math at about 
300 new stations, for 167 of win h definite r< suits have 
been published The largest numhr r of those d« termina- 
tions have been made in tin 1 mini Hiatts The total 
number of stations m the inti ruulionul system of gravity 
measurements now amounts to 3 200 

Testing of Compasses Tin last annual report of 
the Bureau of Standards state* t hut little attention has 
heretofore been paid to the formulation of *pecifiLations 
and the development of methods of tinting compasses 
The Bureau hoe recently takin up this matter in co- 
operation with the Signal l orps ami has drawn up sjteei- 
fioationa for airplane compos* s and Icnsatic < our passes, 
beside* constructing apparatus for compass testing 
Damping liquids for airplane compasses ha' u been 
investigated, leading to the adoption of kerosene in- 
stead of the alcohol and water mixture formerly in use 
Studies have also been madi on the method of heat 
treatment and agoing of magnets for compass needles and 
compensator* 

Learning Geography with the Finger* —The 
American Muteum Journal has published an interesting 
account of the work earned on for tin blind by the Amer- 
ican Musoum of Natural Hislorv in New 1 ork espe- 
cially the arrangements whireby blind children are 
permitted to handle various l>jr< is m the must u m, 
including models while oial inst nation is given con- 
cerning those object* Whin Admirul Poury gave a 
lecture at the museum for tin blm 1 (lit relief maps 
were provided showing the Ar tic lands and watc r areas 
The auditors were also allow d to handle a number of 
mounted Eskimo dogs hitched t > a sit dgc Among the 
device* for teaching geography an $5 nlicf glohis each 
26 inches in diameter 

A New Process of Coking — I hi mysterv of why 
certain kinds of coal yield coke white othirs do not has 
never been fully solved One of the mo*t important 
industrial problems is that of obtaining <okt from the so- 
called non-coking” coals an I it ih thin fore highly 
interesting to learn from the list innuil nport of tho 
Bureau of Standard* that a ntw | r< km* for accomplish- 
ing thifl desideratum has bun tesh I by flu Bureau, 
in conjunction with tbe Bureau of Mines and the Geo- 
logical Survey, with results supporting in general the 
eloims of the promoter* 1 hi di tails will be awaited 
with impatience The new pro, ess w is testi d at Dover 
Ohio, by a large corps of Government exports Tbe lest 
was the moat extensive ever nnductcil on a coke-even 
process 

Using Fishee to Combat Malaria I he last ant lal 
report of the Bureau of Fishtncs stnti* that the Bur iu 
cooperated with the Publli Health Vrvm in the trek 
of protecting soldiers from malaria m one of the Ui -o 
southern cantonments All nyaihibh means were if d 
to protect and increase the supply of top minnows 
(Gamiww) m the adjacent water* and cire/ul olmr- 
vatioc* were made on the effectiveness of those and other 
fishes in tbe extermination of mosquito larvae It bos 
been fully demonstrated, saj* th, report that small 
fish a* »re in many oases most effective agents for the 
control of mosquitoes, but their effectiveness depend* 
Upon various conditions, sath as the presence of dtbns 
and of plants of various specie* wave action, fluctuations 
of leval, eto , and definite knowledge is lacking tonoero- 
wg the part played by these factors Studies on the 
relation of fish to mosquito lame have been carried on 
Jointly by the Bureau of Fisheries and tbs Bureau of 
Entomology for the post two year* 
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Engineering 

Raising a 24-inch Water Main —A 24-rnch cast- 
iron water mam was recently raised at Boston to a height 
of seven feet by mean* of screw jacks \ pic, of land 
had been pun based for a commercial < intern from the 
City of Boston subject lo easement for two wator 
mains If was desired U hll the land well above water 
level, which would bring tin grade II hit above the top 
of the pijie* V* this would miki t hi pipes miu i essible, 
it was necessary t> ruisi I him s \tn tut abovi tin 
previous lev < 1 Piles win driven at inch Hitli of the 
pipes and win slings plan il around the | ipt* we re i urntd 
up to screw jacks support! <1 on tups fastened a nss thi 
pile* The water mains w< r< cut at one i nil but thi 
lifting was done without unscrewing the joints As thi 
pipe was lifted the joints adjusted the innclvcs to the 
in w aliui mt nt 

The “Medicinal laste’ of Milwaukee’s Water 
Supply — The City of Milwaukee ha* I een greatly 
bothered with u peculiar taste in its drinking water 
Dus water ih obtained from the lake and is eldormated 
before distribution At hrst it was thought that the 
chlorine produced the tnBte but a serins of tests proved 
that this was not the goun e of the contamination There 
seomed to be some conntition between the intensity of 
tho taste and tho dim tion of the wind and fm&lly the 
source of trouble was located in a couple of plants, one 
three miles away and the other eight miles away which 
were producing coal tar product* Quantities of phenol 
were allowed to escape in the waste and ui>on test it 
woe shown that this would produce a notu cable taste, 
even when diluted to one part of phenol m *>(X) million 
parts of water The taste was aggravated by the 
chlorination of the water As yet no method of ebminat- 
ing the ta*te ha* been discovered and efforts are being 
made to prrvcnt tool distilling plants from throwing 
their waste into the lake 

Creoaoting Wood for Buildings — In order to 
preserve timbers and boards used in industrial building, 
a Bystem of treating them on the *Ht has been provided 
In this svBtem pressure is not used to forte the creosote 
into the wood Open tunks are employed in whuh a 
bath of oil i* maintained nt a temperature between 150 
degree* and 200 degrees I- 1 ho timbi rs are immersed in 
tbe oil and and then transferred to a *ei ond oil bath in 
whuh the temperature is uot over 100 degrees 1 I he 
cooling artion of the second hath acts by condensation 
of tho heated air and moisture to assist in rausmg the 
atmospheric pressure and capillary attraction to drive 
the oil into tho wood 1 he period* of immirsion in each 
bath di pend ujHin the thickness and the grain of tbe 
wood thi tunc varying from one hour to 15 minutes jior 
mt h of thu km ss Amt ond form of ire atnu nt consists m 
spraying the wood or applying tho oil with a brush or 
mop lhe proiuia is partirul irly valuable in building* 
in which a high degn n of humidity is maintained Thu 
roof timln rs of siuh buildings if untreated are liable to 
decay in u period of a few years Treate d roof limbt rs 
have been found to be in good condition after nine year* 
of service 

Righting a Tilted Intake Crib An interesting bit 
of engineering work was recently done on an intake crib 
of the Chicago Water WorkB In constructing this 
tnb a caisson was sunk in the lake and after the caisson 
bad lieeu enrned down to the proper depth it was found 
to be slightly out of alinement Tho top was 10 inchis 
out of level I he top was Icvelt d off with com ri to and 
the masonry su)»erstrui ture was conRtruited above it 
It was then found that the cylinder of mesonry was 1H 
inches nut of level and it was miessary to straighten 
the lylindor 1 ho work wns done by blasting out a ring 
of concrete under the masonry and supporting tho latter 
on jacks Three hundred jai ks were usoel which wtre 
operated on one sidi to raise the masonry and on the 
other side to lower it lhe trnvil of the jacks varied 
from xoro at the neutral axis to a total of nine inches nt 
right angles to this axis The work was done under 
tbe supervision of an observer who sighted upon 24 
targets at 1 > degree intervals A corresponding set 
of targets was marked whore they could be observed by 
the jack foreman and he could check up tbe figures called 
by the observer and spoed up the jacks or slow them 
down in accordant e with instructions In this way the 
cylinder of masonry was rocked back to the vertical 
position 
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Stocking shell blanks The resettlement of war workers proceeds aide by side Thia girl is Inspecting Mills hand grenadAs In this factory 30,000 of theoe hand 

with the resettlement of the soldiers grenades were made by women every week 


Reconstruction in Europe — III 

The British Plan 

By C II Claudy, Foreign Correspondent of the SCIENTIFIC AMERICAN in London 

T HERE hag been much publication it the l nited machinery It is of course impossible to draw its any branch of it may initiate any saheme or idea of 

Htatie of stories bringing forth the wonders of the details in a page — scarcely in a book But its more reconstruction and if the Minister thinks well of it, 

forehandedness of the Br tish Government m considering important shafts fly wheeia, springs and levers can bs investigate it and make a report upon it The Ministry 

r<M (instruction problems long before the noceiuuly for indicated is, tn effect first a great oiearmg house of idsas — in a 

reconstriK turn became up pan nt But such storn s have The Ministry of Reconstruction is wholly an advisory nation as devoted to the purpose of reconstruction tn the 
usually proceeded frqro writers who took into consider department of the government with no executive powers full meaning of the word as well as to its lesser definitions 
ation the British lAdtfc ahd looked upon them as silhou -much bke our own t ouncil of National Defense in of reestablishment and readjustment, this is perhaps its 
etted against an American baikground that respect The law creating it definis its powers as most important funotion 

Had tho l nited Htates continued in the war for a being to consider and advise upon the problems which Considering ailjreconstruction ideas wherever ariginat- 
penod of thru years there is little doubt that wo too may arise out of the present war and to institute and mg with relation to each other and with special reference 

would have had if not a Ministry of Reconstruction as conduit such inquiries prepare such schemes and make to the branoh of government which has exooutive power 

has tho British fc mpire at least a fairly large and very sui h recommendations as the Minister of Reconstruction m the particular premises the Ministry builds its recon- 

busv bureau of some dej artmcnl working on the prob- shall think fit In addition the Mimator of Reconstruc struotion policy, for submission to the Cabinet and if 

lent or perhaps a Board of the ( ouncil of National lion may be given authority to act with any govern tharc approved, to Parliament for any neoeasary lagis- 

Defcnst com erned only with What shall we do after ment authority by order m council of His Majesty lative action which may be required 

the war? So much for the simple creation of what seems destined Obviously this sort of a program is no more a one-man 

f As a matter of fact Britain with her wholly different to be one of the most vital engines in the British govern job than a government is a one man job So the Minister 

and much more complicated problem while nhu un mental machinery In getting it in shape to funotion has creatod an Advisory Counoil working in sections 

dnubtedly gavi much thought to it from the beginning it has been divided into branches which deal with com- four tn number devoted to production and commercial 

did not possess her Ministry of Reconstruction until meroe and production including the supply of materials, organisation to finance transport and public services, 

August 1917 but little more than a year ago It has with hnancc shipping and public service with labor and to labor and industrial organisation and to social devel- 

been a short time indeed for such an organisation to industrial organisation with rural development with opment under which rather aU-mclusivc heading come 

function to any elaborate end But in spite of the the machinery of both oentral and local government such matters as agriculture education health housing, 

shortness of the time the Brmistice did not latch Great including health and education ani with housing and etc 

Britain unprepared and the filial settlement of peace internal transport It is in this counoil that the true democracy of the 

will sec her with all her thoirua made and written down The Ministry as a whole and every branch of it is so reconstruction program has its origin for eaeh seotion 
all her plans lerfected and all her governmental machin- arianged as immediately to be notified of anv proposal has representatives of all the principal interests sitting 
ery in the full force of pcrf< ct operation— with what looking to the solution of any post-war problem which with it Thus in the seotion devoted to finanoe are not 
result tho whole w orld will wait t > sec with hom st anxiety may be originated in any department of the g ivernment only financiers hut labor interests — m the section which 
and high hopes— for her solution of her problem is If any responsible person or organisation anywhere in the deals with agriculture arc not only agnnultural Interests 
wortl y her high idealB and her courage Her program nation has a scheme or an idea regarding any feature of but business interests represented so that no problem 

dew rves to succeed m full measure reconstruction the Ministry or some particular branch is considered merely from its main but from all its 

If it das some crulit mist cortamly be given the of it is where he or they go The Ministry as s whole or economic angles 



Battery of indenting machines for 303 cartridge cases under the watchful eyas When the seven miHfo* eetdter* return to peaceful pursuits, It la prsnsetd to 

of their women opera 11 res here aQ the clothing faetoriee running on * p e a oe bents 



February 22, 1219 


SCIENTIFIC AMERICAN 


167 


The work of the oounoil ia 
sharply difFereatiftted from 
that of the Mmiatry a* a 
whole The former deal* 
with the specific instance 
only, the latter with the 
whole subject The council 
Is well into it* labors on 
many of three specially re- 
ferred topics, among which 
are euch very diverse, but 
very important matters as 
the standardisation of rail- 
way equipment, post-war ra- 
ft of industry, organita- 


rural information 


tionlnft 
tion of 
centers, 

It is impossible here to go 
into all the problems which 
are being considered or winch 
have been considered by the 
Ministry Some of them will 
have a very far reaching 
effect, not only upon the 
United Kingdom, but upon 
the United States Of some 
of these, at least, it is hoped 
to treat at greater length 
later For the present, how- 
ever, many of these activities 
must be omitted from con- 
sideration here on account of 
lack of space others can be 
but sketched 

In the branoh dealing with 
commeroe and production, 
for instance, the supply and oontrol of raw materials for 
post-war industry is a very vital matter So is the sub- 
ject of financial facility for British commerce and indus- 
try Many industries in England are in danger of total 
extinction, though vitally ueeded, because of failure of 
supplies or material or oven of labor It is a problem m 
which the priority organisation of the government is 
directly interested and is considered by the Ministry of 
Reconstruction in connection with that department 
Similarly is the matter of the establishment of new 
industries a matter of great moment, and here America 
may find herself more than an interested spectator, for 
the committee appointed to consider this has already 
made a report showing what now industries oan be and 
what should be established and many of them, especially 
as regards those which may be called engineering trades 
in England, but which we know an manufacturing bum 
nesses in the United Staten, affect American export 
probabilities in no small degree Volume of demand 
for Bnttah goods, the nature of that demand, and how 
best to create a larger amount is getting serious attention, 
and, to help fill the demand, investigations into improve- 
ments in trade organisations to a better and more 
economical production, distribution and marketing, are 
being conducted m the most practical and go-ahead way 

Great Britain is not asleep She recognises that there 
is to be a tremendous world demand for manufactured 
goods The world is in many ways four years behind on 
normal output, and the 
devested regions present a 
gaping hole which must be 
filled It is the history of 
all wars that they are fol- 
lowed by a period of un- 
certainty, of readjustment, 
which speedily merges Into 
feverish business and manu- 
facturing activity Thu 
war should be no exception, 
and Great Britain proposes 
to get her share and to help 
rebuild her shattered in- 
dustries — industries shat- 
tered by a patriotic devo- 
tion to cause and country 
— by understanding not 
only the demand but the 
best way to meet it 

Another labor of the 
Ministry u in connection 
with the disposal of govern- 
ment stores It sounds sim- 
ple enough to say, “store 
them” and it is squally 
simple to say, “sell them," 
but neither answer at all 
fits the emergency Great 
Britain was Preparing, right 
up to the 11th of Novem- 
ber, for a war of unstatsd 
length. So was the United 



T U B n . , ‘lon.rDrebl e ™ h * •"“la 1 *!* he * n * corner » ton « ‘he National defense. Now she 

Is a national problem, Reconstruction would be an empty word If the Empire forgot these loyal girls 

States But we had just begun to funotion and Great 
Britain’s manufacturing maelunerj had been speeding 
up through four years Her industries were orgamred 
entirely on a war basis ours ou a peace basis with 
war outcroppings! She lias imminse stuptndous 
amounts of material made and realv for service To 
store it IB to mulct the taxpayer of money both hi and 
the government need for other things W, dump all 
these stores upon the ninrket mav he to ruin some 
industries and cause a labor not ,f n > mean proportions 
hor instanoe, there are literally thousands of motor 
lorries in perfectly good running order What shall he 
done with them? If they are sole! what becomes of the 
great motor industry now ready to resume its ue tivilu s? 

What becomes of the men «hi want to reengage in such 
industries who have been perhaps sustained through 
years of trench toil and bloodv sacrifice by the thought 
of the work-bench the job the wages waiting for them 
promised to them both by their employers and bv the 
government for which thoy went forth to battle’ \ct 
to store all these vehicles and make the stall pav is to 
make the individual pay— and tlu individual in the 
Lmpire is already paying and paying well for this warl 
One proposition is to absorb them gradually into agn 
cultural transport or public service but the question 
requires considerable thinking out and much planning 
— it is one of the praeliui things for which the 
Ministry of Heconstruetion was created 



Strtppiag w*r armor from the Cathedral of Netre Dame Disinterring s statue buried by the Germans si Douai 


1 here are hundreds of such 
problems and proble ms within 
problems All me be mg e oil 
nidi reel willi rife rt me not 
only to i (.Establishment ( r 
pri war ( mchlious but wit! 
relation t > the, betterment of 
mdustiy e immerei munu 
fulfilling tlu individual (he 
lilmier the municipality the 
w, mi the child with 
re h rem to tint remoulding 
of the nation on better, more 
humane m iri economic and 
more progressive lints And 
(hev are being considered to 
some effeel and with results 
already ftppan nt because of 
the Ministry of Reeonstruc 
turn which collects courdi 
nntes and makes practical 
the combined re construction 
brains of the whole govern 
ment — indeed, of tho whole 
nation 

A Norwegian City Created 
by the War 

A B has been the rtso in 
‘ most countries the 
efforts which industry has 
made in Norway to help 
itself and become, independent 
of foreign markets have had 
great results The enormous 
power m the huudreds of Norwegian waterfalls has 
been of invaluable importance ( 

One of the mam rnntorn of this great industrial revolu- 
tion is the district around ‘ Hognefjorden,’ with its 
lOiV-mile water basin None of the Norwegian fjords 
has such enormous water power as this one, and ee», 
in rerent years one faotory after another has been budt 
there 1 he foremost of these is the enormous plant 
built by Norsk Aluminum Company, with tho Hoyang 
halU as source of power During the past two years a 
new Norwegian industrial city has been built there, 
with many factories and good and satisfactory dwellings 
for the employeos When peace comes this will be 
an interesting link in the chain of Norway s tourist 
attractions When all these plants are running 
normally they will be Furope s largest aluminum 
producers 

Restoring the Art Treasures of France 

IT was clearly evident at tho very outset of the war 
4 that the barbarian hordes which swept into France, 
had no true conception of tho beauties of art There 
could be no plea of efficiency to justify them m the 
wanton destruction of rare paintings and precious 
sculptures ( ertamly euch acts were not calculated 
to intimidate the French people but rather to exasperate 
them ( athedrnl* seemed to be a special mark for 
German gunners and airplane bombers To protect 
the richly ( arved entrances 
of these edifices, tho French 
masked them with walls of 
sandbags The work of re- 
moving these protecting 
coverings was started soon 
after tho signing of the 
armistice One of the ac- 
companying photographs 
shows the work, of restoring 
the principal porch of the 
Cathedral of Notre Dame, 
in Pons which for years 
has been hidden behind 
a mass of earth and sand 
Our other photograph il- 
lustrates tho disinterring of 
ono of Rodm a masterpieces 
at Douai This was dis- 
covered by french soldiers 
while hunting for hidden 
mines ft was not buried 
by the French but by goim 
German officer who took a 
fancy to the figure and con- 
cealed it with the purpose of 
digging it up and sending it 
back home when opportun- 
ity offered It offers an 
other bit of evidence of the 
systematic despoiling and 
looting of art treasures by 
German officers 
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I N the Groat War the airplane made iti delmt m 
war fan and in a short time made u wundf rful record 
Mill whin hostilitiis oc im cl aerial camouflage had n >t 
) mi pul mi a suentifn basis No nation had developed 
this general aspei t of camouflage systematically or to 
an ( xtc nt comparable with Ihi ih \e-lopniLuts on I uid and 
aea 1 he ihnf reason was that mirntifio data wlmh 
wtre apphouhle wire lacking mid furlhermni in some 
quarters tlurc appian I to Ih unwarrinh 1 prejudice 
against striving ioi low usil ihU of airrritt lust befora 
th( dose of the war I In write i e oniplet d an ( xtunsive 
invest igo I ion of th( fuiidani(ut ils upon wludi the attain- 
m nt of low visihliti f r uirt lam must lx based 
Solutions of the pi jblcms mi mritirid in rendering air- 
planes of low visibility re sidle 1 and various recommen- 
dations wore made The c xj lienees and data will be 
drnwn upon oulv in a ge 1 1 ral wu\ but it is hoped that 
detail* and lntt re sting In products of the investigation 
can be prise nted at a lat r elati In this general review 
BUch details would eonsumt too much space for the in- 
tention has be m to present a broad and concise view of 
the subject if tainnuflagl 

The visibility of airplanes presents some of the most 
interesting problems to bn found in the development of 
the aciintihi basis for camouflage and many novel and 
thrilling experie nt (a attended the accumulation of the 
requisite data the g m ral problem may be sub- 
dmded aetoreluig to tli tvpc of airplane its field of 
operation and its activity lor example patrol craft 
which fly low over our own lines would primarily be 
camouflaged for low visibility as viewed by enemies 
above High flying craft would he rendered of low 
visibility us viewed primarily by the enemy below 
Airplane n for night use prisent other problems and the 
visibility of Reaplanes is a distinct problem owing to 
the fact that the important haikground is the water 
because seaplanes an not ordinarily high flying craft 
In all tlu so considerations it will be noted that the 
activity of the airplane is of primary importance because 
it determines tin line of procedure in rendering tho 
craft of low visibility lhis aspect is too complicated 
to discuss thoroughly in this article 

Viewing Aircraft from Abova 
The same fundamentals of light color and vision apply 
in this field as in other fields of camouflage but different 
data are ri quire d When viewing aircraft from above, 
the earth it the background of most importance Curnu- 
lus elouds on sunny days are generally at altitudes of 
4,000 to 6,000 foet ( loud* are not always present and 
besides they are of such a different order of brightness 
from that of the earth that they cannot be considered m 
< amouflage dt signed for low visibility from above In 
othe r words the compromise in tins case is to accept the 
earth as a bin kground and to work on this basis Wo are 
confronted with seasonal changes of landscape but in- 
asmuch as the summer landscape is of greatest impor- 
tune c generally it must be the dominating factor in 
considering low visibility from above 

On looking down upon the onrth one u impressed with 
the definite types of areas such as cultivated fields, 
woods barren land and walir Different landscapes 
contain these areas in vanouH proportions which fact 
must be considered Main thousand determinations 
of reflection factor and uppr iximntc color were made for 
these types of arcus and upon tho mtan valuos eamou- 
flogr for low visibility as viowod from above was de- 
veloped 

\\ node tl areas arc the darke at general areas in a 
landscape and possess a very low reflection factor 
brora above one sees tho deep shadows interspersed 
among the highlights I he si shadows and the trapping 
of light are large lv responsible for the low brightness or 
apparent reflection f ictor This is best illustrated by 
mcanR of black velve t If a piece of cardboard is dyed 
with tho same black dye it will diffusely reflect 2 or J per 
cent of the. incident light but the blae k velvet will r( fleet 
no more than 0 C per ee nt lhe velvet fibers provide 
many light traps and cost many sliadows which reduce 
the relative brightness or relic etion factor far below that 
of the lint rarelbonrd f iillivuUd fields on which there 
are growing crops arc marly twiec as bright as wooded 
areas, depending of re ursc upon the denseness of the 
vegetation Darren sunbaked lands are generally the 
brightest large areas in a landscape, the brightness 
depending upon the character of the soil, wet soil is 
darker than dry soil, owing to the fact that the pores are 
filled with water thus reducing the reflection factor of 
the small particles of soil A Hry blotting paper which 
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reflects 75 per cent of the incident light wffl reflect ontj 

about 55 per cent when wet 

Inland waters which contain much suspended matter 
are about as bright as granng land and cultivated fields 
Shallow water partakes somewhat of the odor and 
brightness of the bad and deep ocean water is about aa 
dark as wooded area* Quiet stagnant pools or small 
lakes are sometimes exceedingly dark owing to the fact 
that their brightness aa viewed vertically is almost 
entirely due to surfaoe reflection If it is due entirely 
to reflection at the surfaoe, the brightness will be about 
2 per cent of the brightness of the semth sky That is, 
when viewing such a body of water vertically one sees 
an image of tho senith sky, reduced in brightness to 
about 2 per cent Mean values for all of these have been 
established by actual measurements 

Earth P attain. 

The camouflage which has been applied to airplanes 
for the purpose of obtaining low visibility as viewed from 
above has not been founded upon systematic experi- 
ments as can be seen by the patterns used The earth 
patterns were extensively studied in this investigation 
and concrete solutions have been recommended Al- 
though it is out of the question to present a detailed 
discussion of this important phase at this time attention 
will be called to the manner in whioh the earth patterns 
diminish with increasing altitude 

For simplicity assume a earners Iona to have a focal 
length, equal to 10 inches, than the longthx of the image 


J J0STIUT1ES earn to a cloit before Ih* art 
i 1 of camouflat* had hem extended to the protec- 
tion qf aircraft, but shidits qf the problem had been 
made and theu are outlined in the promt article 
by Mr Luckiah Thi» it the last instalment cf 
the series The first, appearing in the Scientific 
American cf January 25, 1919, dealt with tke art 
of concealment and deception as practised on land, 
and the second, in our issue cf February 8, with low 
visibility and optical illusion on the sea —Editor. 


of an object 100 feet long will be related to the altitude 
h in this manner 


1000 


It is seen that this is the equation of a hyperbola 
By substituting the values of altitudo h in the equation 
tho values of the length x of the image are found It is 
easier for some to visualise this relation by menns of a 
plotted ourvt but the following values will illustrate the 
change in size of tho linage with altitude 


Altitude, h 

1.000 feet 

2.000 feet 
3 000 feet 

4.000 feet 

10.000 feet 

20.000 feet 


Sue of image, x 
1 00 inches 
60 inches 
31 inches 
25 inches * 

10 inches 

05 inches , ** 


It is seen that the image diminishes less rapidly in site 
as the altitude increases For example going from 1,000 
foot to 2,000 fott the image is reduoed to one half The 
same reduction takes place in ascending from 10,000 to 
20 000 feet By taking a senes of photographs and 
knowing the reduction factor of the lens it is a simple 
matter to study pattern An airplane of known dimen- 
sions can be placed in the imagination at any altitude on 
a photograph taken at a known altitude and the futility 
of certain patterns is at once evident 


It is out of the question to present colored illustrations 
in this article and values expressed in number* are 
meaningless to most parsons so s few general remark* 
will be made in closing the discussion of low visibility 
as viewed from abova, A black craft is of much lower 
visibility than a whit* one White should never be 
used The paint* should be very dark shades. The 
hues are approximately the same for the earth areas aa 
seen from the earth’s Surface luland waters are a dirty 
blae-green or bluish green, and deep ocean water is a 


greenish blue whan viewed verti sally or newly eg. 

Before considering other aspects of camouflage it is 
well to consider some other features such as base, ckrod* 
and sky There appear to be two kinds of base width 
the writer has arbitrarily o ailed sarth hase and cloud 
base, respectively The former consists chiefly of dust 
and dirt and smoke and usually extends to an altitude 
of about one mile although occasionally it extends much 
higher Its upper limit is very distinct se seen by the 
“fabe horizon This horizon is used more when flying 
high than the true horizon Out of the top of this has* 
cumulus clouds are commonly seen to be poking out like 
nearly submerged icebergs The "cloud” base appear* 
somewhat whiter In color and appears to extend some- 
times to altitudes of several or even many mile* The 
fact that the "earth ” base may be seen to end at 0,000 
feet and the "cloud” hase to persist even at 20,000 feet 
has led the writer to apply different names for con- 
venience Base aids m lowering the visibility of air- 
planes by providing a luminous veil, but it also operates 
at some altitudes to moreaae the visibility of airplanes 
viewed from below by tending to increase the brightness 
of the sky which is the background in this case 

The sky generally decreases considerably w bright- 
ness as the observer ascends The brightness of the sky 
is due to scattered light, that is, to light being reflected 
by partioles of dust, smoke, thinly diffused clouds, etc 
By making a senes of measurements of the brightness of 
the zenith sky for various altitudes, the altitude where 
the earth hase ends is usually plainly distinguishable. 
In some extreme oases the sky was found to be only 
one-tenth as bright at high altitudes as at low nltitudaSL 
This aooounte partly for the decrease In the viability at 
an airplane as it asoeods 


Doubtless it hss been commonly noted that airplanes 
are generally very dark objoots as viewed from below 
against the sky Even whan painted white they are 
much darker than the sky As they ascend the sky 
above them becomes darker although to the observer on 
the ground the sky remains oenstant in brightness. 
However, in ascending the airplane is leaving below it 
more and more luminous base which acts aa a veil in 
aiding to screen it, until when it reachee a high altitude 
the combination of dark sky behind it and luminous has# 
between it and the observer on the ground renders it ot 
low viability Another factor which contributes some- 
what is its diminishing size as viewed from a fixod position 
at the earth The minimum perceptible contrast be- 
comes larger as the sise of the contrasting patch di- 
minishes 

Inasmuch as there is not enough light reflected up- 
ward from the earth to illuminate the lower side of an 
opaque surface sufficiently to make its brightness com- 
parable with the brightness of the sky it is neoesoiry, in 
order to attain low visibility for airplanes as viewed from 
below, to supply some additional illumination Com- 
putations have shown that artificial lighting is lmprao- 
trcabte, but measurements on airplane fabrics indicate 
that on sunpy days a sufficient brightness nan be ob- 
tained from direct sunlight diffused by th* fabric to 
increase the brightness to the order of magnitude of the 
brightness of the iky, On overcast days aa airplane wiU 
always appear much darker than the sky unless arti- 
ficially illuminated That is, the brightness of the lower 
ads* can in no other manner be made equal to that of 
the sky. However, low visibility can be obtained on 
sunny days which U an advantage over high visibility 
«t all time* as is the case with airplanes now in use 
Many observations and computation* of the** and other 
factors have born made so that it is possible to compute 


advantages, but also disadvantages. 

Having oonsidered low visibility of aircraft as viewed 
from above and from below, respectively, H is of interest 
to discus* briefly the potability of attaining these with a 
given airplane. Frankly it is not practicable to do this 
An airplane to be of tow 1 visibility against th* earth 
background must be painted or dyed very dark shades 
of appropriate color and pattern This readers it almost 
opaque and it will be a very dark Object when viewed 
against the Sky. If the lower surfaoe* of the sir plans 
be oovered with white paint or aluminum foil the air- 
plane r*4B remain# a dark object against blue sky and a 
very dark dbjtot against an overeart shy, except at high 
altitude* la th* latter caeas the contrast k not as great 
aa already explained. The only practicable method of 
nth ft 
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The German Art of Make Believe 

How Germany Got Along With Various Substitutes During Her Prolonged Isolation 


pJttQR to tbs war by far the greater portion of raw 
a stuffs enquired by Germany were imported from 
abroad (in round figure* valued at about 10,000,000,000 
mark*) The blockade practically shut down foreign 
impart* It » thui natural that the question of sub- 
stitute materials became the abeorbmg one in Germany 
Official, industrial, and aoientifio Germany applied its 
otmoet energy m attempting to solve it The question 
win not only to take care of the pressing war requirement* 
but also the difficulties that might arise if the country had 
to beoome permanently economically independent 

The principal efforts were made in the fiber and thread 
industry The most interesting inventions in the field 
of textile substitutes are those procured from burning 
nettles, and it is believed that a most valuable sub- 
stitute for cotton has been found A company was 
founded to investigate and encourage the use and produc- 
tion of nettle fiber As the demand and production in* 
oreased, this company was soon obliged to absorb the 
earlier and smaller concern devoted 1o this work 

Instead of the former process of steeping, an engineer 
invented a new chemical process for the extraction of the 
glutinous matter of the plant fiber, which, according to 
the opinion of experts, is of the highest valuu In the 
cultivation of burring nettles great progress has likewise 
been made The present company is planting great 
quantities of nettles on previously uutilled lands, e* pe- 
nally low lands, and forming regular plantations 1 hus 
the basin of the former Teltover Hea is now being planted 
with nettles and according to the most favorable methods 
Nettles are likewise being plsnted as if they were in their 
wild or natural state, and in the shade as woll as in the 
sun, experiment having shown that the plants thrived in 
both 

They are further being planted m alder woods and in 
regular farm fields, the latter having previously been 
believed sorentifically impossible Thousand* of acres 
have been cultivated in the Fnesaok, Stettin, and Celle 
district*. The nettle needs but little can* and fertilising, 


but water at least 15 meters (about 50 foot) below the 
surface Specialists plan particular importance upon 
the fact that their cultivation nally improies the soil 
The nettles are also perennials and the same held can 
be cultivated with them for five ytars running 

Spinning of nettle fibtr has lam known for years 
The old Egyptians were familiar with il and the (u nnans 
have long known it In modern times however it did 
not seem practical, owing to tin difficulty emounltrud in 
separating the fiber from the stems iho ihcmnal 
separation of the fiber from the stun mudi the whole 
thing both possible and ini|iortant to 1 irgi bi ah produc- 
tion 

While nettle fiber has proud a valuabh substitute for 
cotton, so has the stem of rushes (l\pha) proved to 
contain valuable substitutes for lump and jute t p to 
now no practical use has bueii found for t\phn — it Ims 
merely been considered a uselisa wild growing pond 
grass According to the Gi rniun pri is t \ pha 1ms now 
been found to be of the gnniist \ iliu ind Bcrviic and 
it is proposed to cultivate it ixteiiMvily in the future 
It is believed that it will also prove of considerable 
economn value after the war Sp nal harvesters are 
being constructed wluih it i« evpicted will reap the 
rushes with greater facility than bus Is in possible up 
to tho present 

IVat fiber belongs to the inot-l inti re sting etisiovenos 
in the fieid of substitute textile row studs I his eannot, 
however be practically use 1 with in mixture with 
other kinds of fiber A mixture of it) per ixnt pent fiber 
and 50 per cent wool gives ne or liner t i the opinion of 
German experts, a very stump mj duiuble material that 
looks extremely well and is i \eelleul f >r men s e lot lung 
The valuable qualities of pe it filar he wever are limited 
by the difficulties m proeuriug the pint Only the 
younger moss turf called t raiitmf r mlauis some 
eight per cent of the curls whiel nti In employee! in 
■pinning The black peat (used f >r I urmng) ean not be 
employed The production fr m about 5 (XX 1000 


double hundred weight of peat amounts to about 100,000 
double hundredweight of fiber in e>ther words, a very 
small amount when the 1st or and Iho actual yield are 
both taken into account 

The textile industry has also done its best m order to 
find a substitute for the leather whuh ih required in 
constantly increasing degree A German textile com- 
pany has succeeded in finding a perfect substitute for 
upjiers which will also 11 times of peace prove most 
valuable 

Not only in the textile industry but also in other fields 
German ingenuity has liein busily occupied in its at- 
tempt to find substitutes Spinal interest was thus 
directed toward the production of artificial rubber, a 
question whuh his been tee lime ally solved in turns of 
peute Artificial rubbr r was produced prior to the war, 
but was shortly given up owing to the fact that cultivated 
rubber fell in price from 30 to four marks per kilo (2 2 
IKiunds) When the scarcity of rubber again arose with 
the war, the production of synthetic rubber was again 
oonsideied Substitutes however had to be discovered 
owing to the latk of raw stuffs areton and aluminum 
When it was found possible to produce aceton from coal 
and carbide and to produce aluminum on a large scale, 
the production of artificial rubber could be undertaken 
But the synthetic rubber is evidently merely fitted to a 
war need, for it tan not eirnipe te with tlu genuine article 
Added to this its cost is much higher than Loudon 
quotations for gt Jiume rubbt r 
Fndlega energy was nlso expended in the field of food 
stuffs The question of employing lupine as a foodstuff 
on a large scale was studied A large company with n 
capital of 5,000, (XX) marks was founded for this purposed 
in C hcmnita 

r lhe food values lontuined in lupine, howevor, can only 
prove serviceable: when the hitter mid, which mokes the 
lupine fruit entirely unpalatabli, has been removed 
The flour which is produced tastes good, is very nutritious 
(Conltnurd on pogr JSt) 


Correspondence 

Tbs editor* are not rmponsibl* for statemsnu mad* 
is tbs correspondence column Aaonvmotu comma- 
aicsoom cannot be considered, but tbs names of o or- 
respondeat* will bo withheld whan so desired 


The Associated Mountaineering Gabs 

To the Editor of the SonoNTinc America* 

lb 1910, nine clubs and societies with common aims 
associated themselves in a Bureau, with headquarters 
in New York The membership now numbers 22, com- 
prising over 20,000 individual members, as follows 
American Alpine Club, Philadelphia and New York 
American Game Protective Association, New York. 
American Museum of Natural History, New York 
Adirondack Camp and Trail Club, Lake Placid, N Y 
Appalachian Mountain Club, Boston and New York 
Boone and Crookett Club, New York 
British Columbia Mountaineering Club, Vancouver 
Colorado Mountain Club, Denver 
Field and Forest Club, Boston 
Fresh Air Chib, New York 
Geographic Society of Chicago 
Geographical Society of Philadelphia 
Green Mountain Club, Rutland, Vt 
Hawaiian Trail and Mountain Club, Honolulu 
Klahhane Club, Port Angelos, Wash 
Masamas, Portland, On 
Mountaineers, Beattie and Tacoma 
NaUooal Association of Audubon Societies, New York 
National Park Service, Washington 
New York Zoological Society, New York 
Prairie Club, CUiatgo 

Rocky Mountain Ohmbers Club, Boulder, Colo 
StgsbMdi and Pine Chib, Yakima, Wash 
Btai* Chib, 3aa Francis oo and Los Angeles 
Th« bureau publishes an annual bulletin giving the 
officers, membership, dues, publications, lantern slide 
aoUMdmstst outings, and other matters of interest of each 
olwfe sod society Among their c o m m on suns, aside 
frshk lbs egfiidnrtkm ahfi mapping of mountain regions 
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their natural environment Main of tin dubs and 
societios issue illustrated pubht atu ns m mount aim ( ring, 
exploration, and conservation and m iduenting their 
members by lectures and < \< urwomi in a du.pt r ap- 
preciation of nature 

Act], tain tan™ with the lit prat uri f i subject is es- 
sential to efficient work in the fiild ni I tin bun hu sends 
many important new books on mount nut ermg and out- 
door life to its members Altrg < II lion i f mountain- 
eering literature has bccu gathm I in tin u ntral building 
of the New York Public 1 llinirv and tht Amemnn 
Alpine Club has dtfKMjlui its I Is tht run providing 
a permanent fund for additions \ I itliognphv of this 
collect ion has been publinhi d l v Hit hbr in and n <ollt c 
tion of photographs of mountain stem r\ is Ik mg formed 
to supplement the litwruturi of a rtgion with its sitmn 
1 1 Itc \ limns Strrttary 
470 Fifth Avenue, New 1ork 

A Better Guide for (he Blind Pedestrian 

To the Editor of the Bcientihc Vmi hk an 

I have in mind a device which 1 btlicvc to Is new for 
the aid of the blind in walking. 

My idea ts to place on tho end of a light walking stick 
a small wheel say two inchts in dmmtir with tnhd 
rubber tire The wheel is to Is pi vote tl so as to turn in 
any direction, like the roller < n a tal h h g 'J his tane 
would be six or eight mchu longer than tho oniimry 
cane, so that the wheel would run a fiw feet aheao of 
the man and act as a feeler appnaini him of each but p, 
step or unevenness m time to allow lor it 

1 believe one would becomi ho \ i h< Ik id in the utc if 
this that he would scarcely lumtnti in sti ppuig off an 
ordinary curb If anyone will try to wall blindfotled, 
over a short piece of walk in whu h there arc a few small 
obstructions, first with on ordinary cine and then with 
a wheelbarrow, he Will, I think find a gTeat difference 
Of course this hi crude, but in tho absence of such a 
device it is perhaps the best way to npproai h the subject 
It may be that a mete) tire would give better results 
than a rubber one. The cane should by all means be 
adjustable In length so as to suit the user The wheel 
and all metal parts should he light and strong, probably 
of aluminum 

1 have no thought of taking a patent on this, but simply 
believs It wfU benefit those blinded in the war, and select 
your columns os the but medium of publicity for such a 
suggestion 

Pvr Albxanuxm McMij.uk 
C o C, 11th Machine Gun Battalion 


Wireless Control in a New Dress 

To the Lditor of the H<i*niikii American 
Your editorial m a recent mum. on the subject of radio 
monopoly covered the ground thoroughly, and 1 am 
sure woe greatly appreciated by the large uutnber of 
your readers who are mtertsled in radio That per- 
nicious bill was d« ft atr d and for u time all seemed well 
for the free di vilopment of the art 

On the 23d inst , however 1 noted an Associated Tress 
dispati h m tht H aahingtmt St ir to tho effet t that an 
‘ Interallied C'ommunicatioiis Conferent e * was to meet 
in 1'am on J&nuarv 25th and among other subjects was 
to nrrangu for tht t onlrol of radio aft* r the war 
III consideration of the idea of contiol expressed by 
our naval authontui at tht rtcent hearings before the 
t ommitUe on MtriUant Marino and Fisheries, one 
(imnot ht Ip hut wondi r if th< re is not some plan on foot 
to obtain by means of an international agreement the 
monopoly that was dtnud by ( ongrtss 

I respectfully siihimt that our mb rnal affairs such as 
tht operation of small radio stations should not be 
govt rut d by laws madt abroad in this manner 

Would it bt too mutli to nHk of the SciFNTirio 
Aukrk an to look into this matter, and again sound the 
alarm if need be? 

fo hn V Turssell 

Washington, D C 

Farming Implements 

To the lditor of the Scifntifr American 

In those tinm when ho inuili invt ntivt and mnnu 
factunng cntirpriBc is givm to plowing miuliiucn and 
tract or k I have bun surprised that aouit out does not 
go one http furtlu r but k and urn nt i digging machine to 
be ojieratid by tht wught of the engine, as a man uses 
his weight to operate a spad or digging fork Such a 
machine for small holdings would have immense ad- 
vantages over any kind of plow or tractor anti could 
work areas tvtn as small as ont acre to any depth 
required and tht w< ight of the t nginc would Ih no 
advantage and then would hi no teudtney to slip pust 
the work to be dont Digging was the earhast and best 
method of cultivation and plowing h only a poor sub 
stltute, invented to save manual lalmr Why should we 
not go back to the best system now that we possess 
that power that is adaptable? Bullocks and horses the 
first tractors of course, could not dig , hence the invention 
of plow* 


Murrulen W ingen NSW 


W L Abbott 
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The World’s Coal Supply 

Where It Comes From and How It Is Used 


T Tlti fundamental basin of civilization is fuel and the 
one universal futl in >ul W< burn wood and oil 
and gas when wi iau or vihin wo have tu hut wi always 
r< cognize Hi it thist fuels an more or loss substitutis for 
Hu standard full th( foil upon whi h Hu industrial 
fabric really dep< nils (oal Auordi/igB hjrurci bear 
mg ui>on the supply and pro 1 iction and l msumptiun of 
coal are always in ordti ai d always inlireiling I rom a 
variety of sourres ti> nuimnus tj < ital >g I hero han 
rucntly uimi to out ill ntion a ipi intity f statistics of 
this sort and wi prount thi in hi r« with m painless 
form for public consumption 

In thi hrst plant wi urc t lid that of ill grndos of coal 
ranking with or ub \ bituimn us tin usibh supply is 
4 1 j trillion tons Tins im ludix all ioiiI down to one foot 
in thickness and <()()() feet m dc pth— extre mos which 
under present mi the. Is arc n it usually within the possi- 
bilities of couuniniil use but which will doubtless be 
roach available by Hu time the v are needed This 
figure isimposiiigi neiugll 
but It dt« snot trainee n 1 
the human imagination 
by quite so mue h as it 
would have four years 
ago when we were still 
counting in millions 
rather than in the Ini 
hems to which J iberty 
Loans have since made 
us accustomed Indeed, 
from billions to trilb ms 
constitutes a leap exactly 
as long as the one which 
we have alreaely made 
in pawing from millions 
to billions 

In addition to this 
vast hoard of ceunhusti 
bios which Nature has 
laid away for us there 
tufty he aeimo three tnl 
lion tons of sub-bitu- 
minous coal of vanems 
grades which does not, 
for the present, got in- 
ventoried with the other 
and which wo may ac- 
cordingly ignore here- 
in spite of the fact that 
seime parts of tho world 
do very nicely with e oal 
that is mostly lignite, 
and that everybody may 
have to come to it some 
day Of the 4 trilliou 
tons that qualifier as 
regular coal the United 
States is credited with 
nearly half- two trillion 
tons to be exact Next 
comes China, with a 
trillion tons Germain 
with 400 billions 
( anailu with 210 till 
lions Grout Britain with 
200 billions ltiiHKia and 
Austria with 10 billions 
each The countries 
comprising the rest of 
the world arc indmd 
ually nowhere though 
between them tin y 
muster the very pretty totul of 110 billion tons If we 
should descend to counting e oal in mere millions of tons 
we should find h ranee* and Belgium leading the pack of 

Annual production nalurdly dims not iu every case 
follow tin resources in nngnituii Of course the United 
Stales leads heri again with 11 1 million Ions for 191 J — 
which as the last full pre war year has for the past four 
Iwelvomonths borne and is still bearing far more than 
its fair share of the burden of statistical service But 
( hum and ( anada standing well up m rt sources have 
developed those recounts to sue h n small extent that thi 
former is included under the general heading Asia 
which is credited with 47 million tons while our northern 
neighbor suffers the even greater indignity of being 
lumped with “All Other ( ountnes in the production 
of 57 million tons Germany and Great Britain, ranking 
fourth and fifth in the count of resources, are practically 
tu d for second plaoe in production, with 275 and 290 


million tons respectively Then tomes the former Dual 
Monarchy, with 54 million tons and Russia with 32 
million tons while France and Belgium, not specifically 
mentioned under the head of resources here enter to the 
amount of 40 and 22 million tons, in order 

Of course, it is a reckless assumption that production 
iu this rutio will continue indefinitely lhe very fact 
that some nations will approach before others the ex- 
haustion of their deposits makes it obvious that this 
will not be tho case Still, the most illuminating way 
of showing up the relative ratua at whith the various 
countries are contributing to the fuel needs of the world, 
today consists in showing how long their several de- 
posits would last, at the ourrent rate of depletion 

Making this calculation we find that the United 
States is using up its coal at a rate of which would lead 
to exhaustion in 4,000 years Great Britain in 050 
years Germany in 1,500 years Russia in 1 900 veart, 
Austria-Hungary in 1,000 years Belgium in 500 years 


while if we assume that the total production in the groups 
containing China and Canada, respectively, u» practically 
all attributable to theee centers, we can estimate that 
the Canadian fields would hold out for 4,000 years and 
the Chinese for five times as long For the world as a 
unit the figure is 3,400 years but this of course would 
be greatly reduced if the imperfectly explored Chinese 
fields should turn out to be a disappointment, either in 
accessibility or m workability or m quality 
As a matter of fact, however a moment’s reflection 
will make obvious that the world has not a coal supply 
for the next 3,400 years in sight In the first place, we 
may reasonably look forward to a fairly constant in- 
crease tu population, with consequent in crease in eon- 
sumption And in the second place, it seems oertain that 
as the Chinese fields S» opened, the demands of China, 
now almost negligible, will be greatly expanded The 
case can hardly be otherwise, for China’s small soal 
consumption is due to no unwillingness to bum this fuel, 


hut merely to her financial inability to bum it at the 
prioe which she would have to pay for getting it from any 
existing center of mining operations Taking these and 
all related factors into consideration, one authority has 
suggested that the world s coal may reasonably be ex- 
pected to hold out, under present methods of distribu- 
tion and use, for about l,60u years 
Home idea of just what these methods are may be got 
by glancing at a series of figures that have been oompiied 
showing what was done with a normal year's production 
of coal in tho United States and in Germany The 
comparison is not a strictly accurate one, since in the 
United States a good deal of coal that is actually con- 
sumed in the heating of dwelhug places gets charged to 
the production of power Under all other beads the 
compilations appear to follow closely the same lines in the 
two oountnes, however, and may be taken as a reasonably 
fair presentation of the manner in which the use of eoal 
varies betwoon nations on tho two aides of the big pond 
1 1 is notnooeseary to in- 
corporate the figures into 
our U xt, since they are 
to be found at the proper 
points in the diagrams 
herewith It will be 
noted that we have made 
the couqiarison a fair 
one bv ignoring actual 
tonnages and confining 
ourselves to the per- 
centages of tho national 
coal production used for 
each purpose Any one 
who will, can convert 
them into actual tonnage 
hv using the total pro- 
duction figures already 
given 

On the whole, the 
divergences between 
American and German 
practice are not extraor- 
dinary The sum total 
of eoal consumed for 
power production, before 
and after coking, is 
reasonably dose in the 
two oases, though Ger- 
many makes a far better 
showing with regard to 
the amount coked before 
using This, of course, 
gives her a real superior- 
ity, since the elements 
driven off in the coking, 
and recovered when that 
m earned on under 
modem methods, are of 
value and represent clear 
profit Perhaps her ad- 
vantage in the figures 
here may be taken as 
fair measure of the de- 
gree to which Germany 
has beaten us m the in- 
stallation of by-prod uot 
coke ovens to replace the 
old and wasteful bee- 
hive type 

Domestic use shows 
remarkable correspond- 
ence in the two coun- 
tries This must uot be taken too seriously, however, 
in view of the inaccuracy of this item in the American 
figures Certainly the impression prevails that we use 
a lot more coal in heating our houM hotter and longer 
than teems necessary to the European 
It is to be expected that of tho coal produced and used 
in a compact ares like Germany, less will be required for 
railroad use than is the case in a Large territorial unit Uke 
the United States For example, if all the eoal mined in 
Pennsylvania were consumed within the state, and the 
balance of the country left to its own resources for fuel, 
no coal would have to be used up in carrying Pennsyl- 
vania’s coal to other states To be sure, Pennsytvania 
uses It tons per capita each year, while California, with 
its water power and its oil fields and its great distances 
from coal deposits, gets along with but H ton Nevte- 
thstsss, tbs transportation factor id the consumption of 
our coal is a real one, as may be realised when it is mU 
that no lass than one-third of til the freight hauled oa oar 
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railroad! i« coal l von no, tho discrepancy between our 
showing and Germany s is considerably lessened when we 
recognise the great role which internal navigation plays 
in the continental system of distribution and lump the 
items of coal for railroads and coal for navigation 
Internal navigation is the factor of importance here 
because the vessel that coals in Germany for a voyage 
here evens the matter up by coaling here for the return 
trip 

Interesting, even though of no practical cunsequence 
are the calculations of a British contemporarj who has 
looked into the question of the air necesaary to burn up 
the coal that we use in a year The accepted standard 
is 18 pounds of air for the combustion of oiu pound of 
coal On this basis, and taking the world « consumption 
of coal to he 1,400 million tons per annum the total 
amount of air needed in the oombustion of this tonnage 
would be 21 billion tons, or 817 million million cubic feet 
This amount of air would fill a cube of 18 miles or a 
sphere of 20 mdes diameter Roughly it represents one 
240,000th part of the weight of our atmosphere So it 
appears that we shall liave air to bum our coal with long 
after wo have no more ooal to burn 

When we talk about ultimate exhaustion of our coal 
we pave the way for discussion of means toward con- 
servation When we consider that the cheap ooal always 
gets taken out first leaving the inaoeesiublo veins for a 
later generation we must realise that coal will never get 
cheaper than it u, and will m all human probability 
oontinue to get more oostly Here is another and, it 
must be confessed a far more immediate spur to economy 
in the use of ooal What are we going to do about it? 

One thing that we are going to do about it sooner or 
later, is to burn the ooal in great central stations at or 
near the mines In other words, instead of transporting 
the fuel to the user, we shall transport the power over 
long-distance transmission lines Development of such 
lines and of the central power station itself are sufficient 
problems to absolve our engineers of any charge of 
negleot in that they have failed sooner to bring these 
conceptions into effect When they do come into effect, 
however, it will be found that elimination of the burning 
of ooal to transport coal is by no means the only saving 
produced Canadian Government engineers, after a 
most painstaking survey of the field, have estimated the 
rate of consumption of ooal m electric generating stations 
of various site, using coal- 
fired boilers. In a station of 
oapmaty under 1,000 kilo- 
watts, the very beet that can 
be hoped for is the generation 
of one home-power per year 
for eaoh 28 1 tons of ooal 
burned. In stations running 
from 1,000 to 8,000 kilowatts 


capacity falls between 10 000 mid 50 000 kilowatts 
however tho coal consumption falls to 0 12 t ms for 
stations of capacity 80,000-100 000 kilowatts it is ft r i7 
tons while in stations whose capacity exceeds 100 000 
kilowatts, it has been foun 1 posstl 1c to f irnish iiu 
horeo-power for one year 1 y 1 ireing mlv 6 25 tons of 
coal 

It must bo remembered that this v<rv advantageous 
figure has to do with plants in whi h ill onditioim arc 
favorable in particular where the p ak load is ver\ 
moderate and where the minimum itlnur 52 week 
demand for juice is a eubstantid om N> plant can 
create a record for low cost uni ss it runs substantially 
all the time at an approxitnat m t f ill cipaeity Hut 
wh«Q it doeseo rutv results art little sh >rt >f amasing to 
the commercial user of fuel wh taking ai aviragi of 
the plants studied by these masticators burns l\ tons 
of coal per annual horse-power in stadias gmcrating 
currant for sale, and 33 tons m industrial power plants 
serving singlo factories 

Phasing a 50-foot Ship Through a 44-foot Canal 

T HL floating of lake steamt rs thr mgh the Wellan 1 
Canal by cutting them in twe » > t h it tho locks will 
acoommodato them, and thpn rej lning the halves f >r 
ocean use is by now an old story b it it has recently 
cropped up again with a brand new angle The latest 
ship to be floated through the canal in halves was not 
morely too long to be actoinmodatc 1 in the licks hit 
it was too wide to go through the canal at all yet it 
made the trip successfully 

The answer to this seeming paradox as shown iu our 
cover of this week, was tho idea of I A 1 ustis of the 
United States Shipping Board Like the answers to 
so many knotty problems it was stmph enough once 
Mr Lustis had pointed out how it was to be done 1 he 
ship, a 10,000-ton freighter of 400 feet length and 50 
feet beam, was biseoted in the ordinary fashion then 
eaoh half was gently but none the less firmly rolled over 
on its beam ends to be towed through the Canal which 
has a width of 44 feet only bven so it was a tight 
squeese— *o tight that the engineers in charge did lot 
feel justified in taking any chances at all So they c n 
strutted wooden templates of the vessel s orosk-secti n 
and took them to the canal, and they found that t ie 
‘ Van Hlse ’ would pass through rolled over on 1 r 


turn should average 14 tons 
psr horsepower per yw 
When the sfiperity «§ in om ns d 
iato the meg* 8,000*10,000 
lac k m&, the «*? 
mrn droning only 
t toM p*r ho«*-powsr 
t ft j&Motm wh dee 



Weettf the hew eeefiea of the “Ten Hlse” os Us aids threagh Wellud Cssal 


sidi with a ole&rami of eight lnchis on eaoh aide 
betw en her decks or the koil and the side of the big 
dit( ll 

la may be imagimd the task of rilling a 10 000-ton 
vess 1 on her side is no easy one N ) attempt was made 
to do it by muans of cranes or any su< h direct mechanical 
means A si rms of big tanks was secured to what was 
intended to beoome the undir side of each half of the 
ship and those were pumped full of water Tho oalcu 
lations were will modi and the capacity of the tanks 
proved just sufficient to capsue tho sections which 
rolled gently ovir on their sides just five hours after the 
pumps were started After the passage tho sections 
wore rolled back by attaihing similar tanks to appro- 
priate points along the exp >se I ki cl 

One interesting feature is f mnd in the fart that none 
of the machinery or heavier fittings were removed for the 
rolling and floating Accordingly tho ri fitting of tho 
Van Hue for service after she got through the 
Canal will lie a simple matter We say will be becausu 
while the passage of the Canal was made late in tho fall, 
it was not planned to bring the two sections to their 
dostmati m and fit them together until the coming of 
spring One section of a freighti r hud already been lost 
in Lake Ontario last year and the engineers were in 
dined to nwnit a season when they would be taking no 
chances with the weather It may U said that the 
joinings uf ship sections brought through the Welland 
passage is effected at Montreal whenci the restored 
vessel proceeds under htr own pnror so the necessity 
for taking into account the crotchets of the weather man 
in towing sections through Lake Ontario is apparent 

Chloroform Application by Tube 

A NLW method of administering ihloroform has been 
brought out in France by Dr Guistr He no longer 
applies it by the usual compress or mash placed over tbo 
mouth, but introduces tin ihloroform vapor directly 
into tho lungs through a tube running into the windpipe 
The tube motliod has already bi en einployi d in several 
hundred cases and with great success Besides being 
very useful for operations to be performed on the head 
and neck, it is of great interest lx tauso it never produces 
the nausea which is almost always tho result of ap- 
plications of chloroform in the ordinary fashion and 
thus the patient is relieved of causo of suffering 

I he effects of the new 
method will serve to t xplain the 
reason why chloroform applica- 
tions always produced nausea 
when operating by the for- 
mer method for it appears 
evident that the nausea was 
caused by a part of tho chloro- 
form vapors being absorbed 
by the esophagus and the 
stomach Of course this is 
not necessary, for the whole 
of the vapors should go to 
the lungs, and this result is 
now reached by the new 
method It therefore marks 
quite s progress m the right 
direction 
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Human Reconstruction 

How the War’s Shattered Victims Are Reeducated for Civilian Life 


N OT thi least irapirtant part of any reconstruction 
program is tin rest >nng if the maimed and crippled 
soldiers ti a rilativi at vtc if industrial usefulness Tho 
fnroptnn bdligertntH hav bug henn faced with that 
prolilim and iver sin ( tht mumed and crippled first 
i«gan to How hank from tin battlefields m the early days 
of tht war those count nc a have maintained hospitals 
for then rare and schools for their reeducation And 
now tin United Htatis is brought face to faco with the 
same prolili m which jt has tackled with the same acu 
tnt u as the it lu r problems of modern warfare 
The first duty of a niliou toward its maimed and 
< rippled soldi rs is to rest ire t hem to as n< ar their former 
iphysieid tindition and usifulness as possible Thus 
Thi soldi! r puti nt is cured for until his strength is re 
gain'd If he has lost a limt an artificial one is provided 
afttr careful study and fitting to make certain that it 
comes as m ar re placing the lost limb as is mechanically 
possible Then tin patient is riixiuiutid first in the use 
of the limb and then in h w to use it in a more or less 
prolonged coursi of ouupitional thorapy In instances 
whore wounds have cause 1 stiffness or loss of dexterity a 
troatmint is given folliwid In a coursi of exercises 
tending to restore much of the original agility and dex- 
terity of the musrl s an 1 bon h 

How itiffenod muscles an 1 bones are again restored 
to their customary or near i ustomary state may b« 
learned from the uccompanving illustrations which 
depict ri viral m liameal divine which are typical of 
this mpb> I thr mglioul tins country lu this case 
the divms are m use at thi ( liruc for 1 unctioiml Ho 
cd nation of DiaahUd S Idlers aul Sulois arid many 
of thL pati nts arc mr 


so that the strength of the woukened wrist can he oon- 
stautly measured 

For curing tint feet and stiff legs tho device* employed 
are of the simplest In the former cast the patient walks 
on two boards slanting away from each other, as shown 
In tho latter case the patient walks with one foot on a 
steadily rising platform and with the other on a hon- 
rontal platform thus causing the first leg to bo bent 
more and more 

Ankles may be strengthened by using another device 
shown which causes the ankle to be worked from side 
to side A similar machine strengthens the fingers and 
wrist If the patient is unable to turn the wheel which 
oporate* this dcvioe a nurse does it for him In the 
remaining picture of this interesting collection ore 
depicted several patients exercising their stiffened hands 
The first man to the right is operating a dial arrangement 
controlled by a knob As tho knob is turned the rota- 
tions made by the hand are recorded on the dial This 
eliminates any possibility of deceiving tho doctor The 
second man is operating a wheel arrangement for 
strengthening his finger* The third and fourth men 
are undergoing finger treatment by means of weight- 
raising devices As the fingers are raised and lowered, 
weights which ore connected through pulley arrange- 
ments to the gloves the patients are wearmg, are moved 
proportionately 

Aside from these exercises which tend to restore the 
patient to a relative state of usefulness from the physical 
standpoint tho Government also provides a course in 
ociu national therapy This latter lourse ha* amply 
pnved its worth wherever it ha* been scwntifieellv 


provided, and increasing important)* is being attached 
to It by physicians in military and othsr hospitals at 
home and abroad It is now universally recognised that 
occupational work for the convalescent must be suited 
to the patients condition and graduated to develop 
normal functional activities and ultimately normal 
vocational interests and capacities Such occupational 
work provides an essential and scientific means of insuring 
so far as possible, in each case, complete and rapid 
physical, mental, and vocational rehabilitation 

Occupational therapy, it n further recognised, must 
begin in the very first stages of convalseoenoe and must 
be continuous during the entire period of hospital treat- 
ment Word occupations must graduate into the more 
strenuous hospital workshop employments, the patient 
being thus graduated out of the hospital by easy stages 
into the vocational training school or directly into 
practical vocational employment 

Occupational therapy sorves in many osees to keep the 
patient s mind off his misfortune and to keep him from 
worrying constantly over his physical handicap Again, 
in some instances it is aimed to remind a patient of his 
condition in order that he will do everything in his power 
to overcome hu disadvantage It makes him follow 
the doctor s instruction* So it is evident that ocoupa 
tienal therapy has a psychological application os well os 
a physiological one 

Take tho weaving of baskets, for example, as an agent 
of functional restoration The sise, shape and weight 
of the basket determine whether the movements involve 
wrists, elbows, or shoulders Large weeds and simple 
weaving require strength and broad movements, rather 
than skill and eoArdination 


crippl d hi r >i k of ( li it< ui 
llucrrv f mu with till 
Marinis will re pre m nterl 
1 hi mm uri In re supplu I 
with artihual limbs an 1 it 
thi i uinpli tion of th ir 


training 1 1 d rul agent* will 



( )ni if thi ill vm s show n 
eeiips t ) exon isi thii ankl 
an 1 lowi r ill It will b 
mti 1 lint tin f ut whuh 
is attft hid t i a t im lal It 
lifts u pound ui ight at it u 
tumid fr )in m 1l to si 1 
An in boat ir moving )vir l 
srali next tj (In turn labli 
lnduates tin effort tx 
pended 

A similar (icviit is om 
plojcd for strength! mug 
the weakened wrist Tin 
hand is strapped to a turt 
tabic and when movtd 
from side to side serves to 
mist a two-pound weight in 
direct proportion to the 
power expended A dial 
serves to indicate the effort, 



Raffia and an intricate 
pattern or stitch involve 
delicacy and aeouraoy 
Fingers which cannot doss 
about a read of ordinary 
diameter can firmly grasp 
one of large diameter A* 
tho finger* are thus un- 
consciously exercised the 
range of movement to* 
creeeee, and the fingers fluty 
progressively held reeds of 
small diameter Hope pe 
twtoe to place of reads win 
sometimes relieve muscular 
tension and give pilaWlfty 
to the finger# 

Whether the patient is 
consdous of work being 
definitely prescribed to aid 
his condition or whether be 
M thinking of occupation a* 
a privilege sot interfering 
with his reoovary, the de- 
termining Of OOttipftttofl 
must alwftya he ft matter of 
serious sonsulutton he- 
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«r not is a 
uiWMr of pay otology, but 
1ft la *tw»y* necessary that 
ifeot* M n pmorfption, and 
tho result# of occupations! 
tnatamUWdbe charted 
Oaaadian figures, which 
am approximately substan- 
tiated by thaoa of other 


to their former occupation*, 
and that of the remaining 
20 per cent, 10 per sent 
need complete vocational 
reeducation and 10 per oent 
partial vocational training 
Them figure* are significant 
in tbair bearing upon ward 
occupation* It u evident 
that aoma of the reaeon* for 
selecting ward occupations 
that are vocational or pro- 
vocational do not apply in 
the ease of patient* whn 



Stripped of all (sternal* 
and camouflage however 
there remaiiin the unquee 
Honed residuum m the 


reftducational training Although 


Machine for atrengtkeuiag the wrist 


broader field of peaoe day r 


patients need no training to become employable their undertaking especially with >ur 

need of occupation must not be minimised from the who have suffered to a far gr t< 

standpoint of morale, therapeutic requirements, and consoling thought that with prop i 

cultivation of hahita of work Such patient* constitute much good can be derived from t 

the largest group in numbers, being four-fifth* of all and there a man, with latent till 

The influence of ward occupation* is particularly ira m t in his proper niche in tb< tv 

portent lor them The patient# taking training will be score a success which repays many 
able to adjust themselves to civilian life in the school or engaged m human reconstrui ti i 
supervised shop 

But for those who will have no such training the only Till# as ft Chenuca 

opportunity for adjuatment to work will be in hospital r PHE sensation of taslt wlnli 

occupation* Thus, begun m the ward occupations and * stant experience it highly n 
completed in tho curative workshop there must be some What is commonly called taste ix 

preparation for the demands of civilian employment at all but rather a complex li 

Regularity and habits of work must be learned military functioning of the apparatus pr | 

o us to ms broken down and self-disoipline and ambition sense of taste the tongue rotii\ * 

reestablished other sort* all of which go t « 

The great value of ward occupation* from the edu A* finally recorded in the cons i 

cutioual standpoint is not »o much the results aclueved substance ha* to do with its h j 

bv vocational and prevocational training as it is the with a mild amount of pain icrl 

opportunity furnished for vocational finding There or acridity —which are in thi him 

are instances in all the countries of rare talent genius of thermic and tactile sensati >n> 

and bent being uncovered by ward occupations This smell The reader will probably 

is not strange when it n known that the majority of men and coffee arc entirely different 

enter upon life occupations m a most haphaaard way when served at inappropriate t( n 


consoling thought that with prop rxtulv ird ipplicatioii 
much good can be derived from this hi I task tint hen 
and there a man, with latent till t md at llity run be 
si t in his proper niche in tb< tv rv lay w irld there to 
score a success which repays many f 1 I the w irk of those 
engaged m human reconstrui ti i 

Taste as a Chemical Reaction 


a stant experience it highly mj I 
What is commonly called taste is not 


cutional standpoint is not so much the results aclueved substance ha* to do with its h jt r <e llnis* perhaps 

by vocational and prevocational training as it is the with a mild amount of pain icrlaitly yvith aslringenoy 

opportunity furnished for vocational finding There or acridity —which are in thi mi lies f irther complexes 

are instances in ail the countries of rare talent genius of thermic and tactile spnaati >n» ti el nhoxe all with 

and bent being uncovered by ward occupations This smell The reader will probably igree thit i e cream 

is not strange when it » known that the majority of men and coffee arc entirely different from thnr true wives 

enter upon life occupations m a moat haphaaard way when served at inappropriate temperatures and it is a 

and that few have had the opportunity either m their mattir of record that a person of th k crest tisto may 

limited schooling or in their industrial experience of make the most ludicrous error* if u«k I blindfolded ami 

discovering their natural interests and aptitude* h or- with his nose stopped to identify h d etance* pirn < d in 

tliormore, the limited data which the vocational officer his mouth 

nan aooure during the pre- 
liminary interview on whieh 

to base a vocational scheme 
and the doctor s uncertain 
prognosis for the patient at 
thi* tune, prevent a scientific 
and completely outlined 
course of vocational training 
There can bo no doubt of it 
that ward occupations give 
an opportunity for oocupn 
tional finding They present 
many hne*, and, as the 
patient tries them out and 
reset*, he may in a large 
measure determine his future 
By the tune the doctor t* able 
to make a definite statement 
regarding hi* future physical 
condition, and the vocational 
offloer able to seoure detailed 
information to establish a 
proper training oourae, the 
patient will have found hi* 
own Interest*, and under 
oarefpl guidance have formed 
his own dean and ohoiae for 
training Thus, as tfce ours- 
tive workshop experience is 
m vocational 

^ ”’ r ' T " T ”’^ Two hftftdrftd aad twelve American training pkaoe flying 

ftftg HlfliH |j| ji~df the over San Diego, Cal. 


d and salty Con 
ses front the fails 
none really does 


an and that all ttavorR lire < ml imitions of llumu and 
of the extraneous BLiisiit) )iis nln idymmtionid of course 
I ante is obviously a ihcrmcal phenoiui non for it 
operates only in Ihn case of cabstands yyliuh can bo 
diNH Ivod in the fluids of the mouth I lie person who 
gi ts a chunk of lead >u his mouth may rebel ut the stale- 
muut that since it is insoluble in Clio soliyary liquid he 
didn t taste anything but it is a fui t that the disagree- 
able sensations which ho cxjierimud wire wholly those 
of touch and Binell The precise nutuit of tin ohemieul 
real tions which lead to th< process or act of tasting arc 
not ut ill simph and m many ripuits arc uot jit well 
und<rstoid Lnough is kniwn and immediately dis- 
cover iblo about the subject howl vt r to make it possible 
for two French invcstiguli rs to wriU quite extensively 
upon it in a recent issue of U ue S n i ti/que and doubt 
h*H a good many American readers will be inte reeled in 
th translation of this paper which appears in this 
week s Sen ntivk Am*hh an M i n umxvt 

Airplanes by the Hundreds ' 

I N America aviation figures have expanded beyond 
all expectations Only bnik in 1 )]« when oar 
punitive expedition went into Mexico we had less than 
h n a we ek later 
iu li was reduoeel 




a dosen maohine* avadahle and less th a u week later 
this aerial force if it can be termed as bu li war reduoeel 
to next to nothing 

At a recent celebration m Ban Diego ( ul a fleset of 
212 < urtiBs 1 N ty |w training planes flew for two hour# 
overtheeity lhcplanraeame 

from Rockwell lielel nearby 

and were manned b\ students 
t mining for seryue in the 
Army \s far as is known, 
the accompanying photo- 
graph de pie ting most of these 


Humpback Salmon on the 
Coast of Marne 


T ill Bureau of 1 ethanes 
continues its effort to ao- 
ehmatue the humpback or 
pink Ralmoii on the coast of 
Maun and is lx ginning to 
get e nrnuraging results An 
extensive planting of finger 
lings from a shipment of 
1000,000 egg* from Puget 
Sound was made last Spring 
in Dennys and Pembroke 
River* Tho Bureau report* 
that many thousand hump- 
backs entered rivers in east- 
ern Maine in August Sep- 
tember and October, 1917 
and specimens have been 
taken weighing 10 ht pounds 
It it stated that the hump 
back m its new environment 
retains its 1 acific habit of 
proceeding to the ooc an 
shortly after it begins to swim 
and returning to the rivers to 
spawn and die at two yean 
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World Markets for American Manufactures 

Edited by LYNN W MEEKJNS 

A department devoted to the extemhn of American trad* in foreign land* 


The Game Is On 

A FTFR four years of intensive tr ining in export 
trade the United Statis is roach t nut the (ha) 
tenges which its allies in war ud cmpctitins in peace 
are hastening to dcilari I ntd t h< t rms of peace are 
settled there will be more <r k» nmertainty and lack 
ofoonfidincc owing to the li h fad hmte foreign trade 
pohey and until auih a p h t is formulated thirt will 
lx a great deal of rntiusn f the Gi vernmont in com 
mercial circles Lately Gr i Britain has onnouneed 
the replacing on its list of p chibitid unporta of several 
romrmditicB that di 1 t t require licenses for a while 
American maculae hirers iffeclid aro complaining 
bitterly lh lsundie cf dollars worth of orders being 
held up and they want 1 1 kn iw what our Government 
■a going tt dr about it In the rebuilding of the north 
of Frame and Belgium it is becoming evident that our 
merchants will not realize the titanic fortunes that many 
have anti ipated that I ranee is abli to take care of a 
fair part of its needs and that Croat Britain flwitier- 
larnl and Germany will lontribute their share the* last- 
namid in the form of indemnity Toward the end of 
Dec( mber it was shown that wo no longer had thi South 
Amrri an luld to ourselves the cotton goods market 
in Argentina slumping badly because heavy consign 
mints arrived from several producing countries In the 
Tar I ast of coursi we havo had strenuous competition 
for some time 

1 ess than a year ago a British engineering firm sent 
to a prominent American manufacturer an order for steel 
sheets an 1 plates writing that owing to war conditions, 
we are willing to waive the usual t<rms of payment 
against documents nt Livirj ool and we havt a confirmed 
credit with our baukers in New \ork against wlnih you 
nmy draw upon shipnit 1 1 of the material l pon 
noeiving a reply to thi iffeit that the American com 
pany required cash with nrd( r our fru nds across the sea 
hastened to voice their dianpi ( mtrnent Yoqblawstcd 
Yankees may hold us up now thtv raved but wait 
until this blooming war is nvir The dimands of the 
firm in tin Unit* d States howevir wire hast d upon good 
and suffirimt reasons To manufacture those sheets 
and plutis a priority order had to lie obtained to trana 
part thim to thi seaboard a railway shipping permit 
was needed to send tlum out of the United States an 
export license had to be secured If the order happened 
to be cancellud before tin shipment reached New York 
the manufacturer would be involved m serious difficulties 
And he was not compelled to run that risk because he 
had enough business to keep his mills running 24 hours 
a day 

Trade Handicaps in Wartime 

Then have been many instances of the failure of 
foreign import! rs tc understand that American exporters 
have bei n encompassed 1 v a veritable maze of regula- 
tions and rcatrutioie and numerous complaints have 
a mum ri fit cling unjustly up n our commercial practices 
A man in H icnos Aires pr tested that he had paid in 
advance fir a roimignmeit of jewelry 8ix months 
elapsed and shipment ha 1 yet t be made The explan- 
ation was simjli no vessel could rarry it the few 
steamers on the Rivir 1 1 itc rue lemg needed for es- 
sential largoos lherc wire nimerous coses too m 
which an order with or withe ut a remittance came from 
ubroud to an Amine an fim that was unable to atknowl 
edge its receipt li nuse of j istal and cable eensorsbip 
and lnvarnlly the fe reign ustomer condemned that 
firm often >lh< r Ami ricun b isiiksm men as well 

Nothing is mort injurious ti trade than delay Mar 
kets rise and fall eonditionB change buyer and seller 
drift apart So it is our misfortune that although the 
United States has been the principal source of supply, 
and in most part the only source of the w rid s needs in 
manufactured lilies it has not been easy to purrhaao 
from us Now that the rlouds are 1 1 >wing over it be 
hoovea us to remove all thine difiieultns and to make it 
decidedly worth while for our Furopcan and Asiatic and 
South American cousins to patronize our well stocked 
■tore YVe should n t go to the extreme of ramming 
merchandise down their throats or to the extreme of 
sitting back and doing nothing but the thing to do is to 
•and salesmen to describe the advantages of our produata 
and to back them up with real service 

Making Batter Products at Lowor Cost 
The mechanical ingenuity of American manufacturer* 
u an advantage that weighs heavily in our favor Up to 


1914 a New York Importer brought in large quantities 
of cheap cutlery from Germany Most of this con- 
sisted of pocket knives that could be imported at a much 
lower cost than the prevailing price of American-made 
knives of the same grade When the German supply 
was cut off the importer bought a small plant in New 
England and began to experiment with the result that, 
despite the very high coat of steel he succeeded in turn- 
ing out a better product which he could sell at a lower 
price than he had received for the German knife before 
the war Another example is even more striking 
Until recently the United States has not been an ex- 
porter of earthenware An Ohio manufacturer skill- 
fully adapted hard-baked porcelain to large scale pro- 
duction and managed to land his goods in South America 
more cheaply than ths German manufacturer used to 
deliver them from Hamburg 

The British have been successful in foreign trad# 
largely because of their patience remarked an Amen 
can just baik from England They sov that we are too 
anxious to make a quick turnover and disinclined to tie 
up our capital This is advanced as a serious obstacle 
to the establishment of tb« galalith industry m the 
United (States That product, an incombustible sub 
stitute for ivory and celluloid come s from skimmed milk 
and thi thicker slabs require many months in which to 
harden properly It was made original! v in Germany, 
now England is manufacturing it on a commercial scale 
Attc inpts to produce galalith in this country have failed 
because the necessary capital was not forthcoming 
The American export commission house thrives because 
so many of our manufacturers want to convert tbeir 
goods into cash as soon aa possil li and do not care to 
wait until their products reach thp foreign merchants 
to whom tin. shipment* are consigned 

The feeling in American manufacturing circles that 
the Government is not adequately supporting our 
exporters seems unfounded when cortam important fart* 
are taken into consideration Then art two ways of 
meeting the moves of our competitors — by retaliation 
and by bargaining We have tho ntcessary machinery 
in tho War T rode Board the Shipping Board the Federal 
Reserve Board and the Department of Commerce The 
effee tiveness of these agencies has already been demon- 
strated When the British began to rut ocean freight 
rates the Shipping Board did likewise meeting each 
reduction promptly In the War Iradt Board we have 
an instrument for combatting unfair restrictions of 
imports aud exports by other nations the Federal 
Reserve Board is having something to say about tbu 
exchange situation Finally the Dipartment of Com- 
merce is sending to all parts of thi world as trade com 
missicmers trained business men to siek new markets for 
the products of American factories Such representa- 
tives in the pant have diverted millions of dollars worth 
of orders to the United States 

American Shoe* Favored in Italy 

I I seems strangely appropriate that the country shaped 
1 like a boot is a growing market for the American shoe 
manufacturer and just as Italy s toe dipped into the 
Btrait of Messina, is rounded, so do the Italians like good, 
comfortable footwear and shun freak fashions Men s 
and women s lines of typical American shapes and latest 
conservative styles are sold to the exclusion of shoes 
built on an exaggerated swing last or with an extremely 
pointed toe 

Before, the war groat quantities of shoes were supplied 
to Italy by Germany, and at a recent meeting of repre- 
sentatives of American factories the question was raised 
whether German firms had much chance of regaining 
their former hold ' From our experience I don t think 
they have for a while anyway said one of those present 
The manager of our branch in Milan is an American 
citiseo but hie name is German Shortly after Italy 
entered the war an angry mob set out to destroy every- 
thing in the city connected with or suggesting the Teu- 
tons Our man had to invoke the aid of the American 
consul in order to *avs our property 

Milan occupies the same plain in reference to busmen 
in Italy that New York holds in the eastern part of the 
United States It u the banking, credit and merchan- 
dising center To compete permanently in the Italian 
market, Amerioan manufacturers should have ogSpeire 
there Italian taste* should be studied, full lines of 
sample* shown, sufficient stock* carried, delivery guar- 
anteed within a reasonable period, and, above all, 
liberal credit granted to established and reliable firms 


Greater (Wort AffortM by Oar Footwear 

‘ As to the comparative merit of the American and the 
English shoes sold In Italy, said a man familiar with 
the trade, our footwear is of more attractive design 
and affords greater comfort, while the British product is 
provided with better sole leather and stands longer 
wear, making it more satisfactory Nevertheless, 
American shoes are in strong demand owing to their 
superiority of workmanship, finish and style ” The 
popular leather* are glased kid, box and willow calf, 
patent colt and patent calf Blaok is bought about fomr 
times as much aa other colors The American tourist 
who has worn tan shoes while traveling through Europe 
knows that few bootblack* outside of the larger cities are 
provided with yellow polish 

During the period of the war the United States fur- 
nished to Italy from four to five times the value of our 
normal share of imports owing to our ability to supply 
goods in larger quantities than other sources In con- 
nection with plane to keep a fair part of tho Italian shoe 
businese it is interesting to note the methods employed 
by British and by German exporter* The practice of 
the former in dealing direct with retailers in Italy results 
in a saving of middlemen s profits to the consumer and 
in a wide distribution throughout the kingdom English 
makers are particular to meet Italian tan to* in shape*, 
styles and weight* The Germans used to send traveling 
salesmen on regular tripe to open credits and collect bills 
due Advertising matter in Italian quoting prices in 
Italian currency delivered in the town was employed for 
trade development Cod packages were accepted by 
the German postofflee authorities 

The large numbers of Italians now returning home 
from the United States will augment the demand for 
American good* in Italy and at the same time improve 
standards of living They will make fun of their country- 
men who go barefootsd and the* latter will purchase shoes 
w order to be as well-dressed as they are Although 
there is a growing shoe manufacturing industry in Italy, 
supplied mainly with American machinery, that oountry 
will be a large importer of footwear for many years 


Honduras Needs American Agencies 

‘ IF the United States is to retain anything like its 
* present share of the trade of Honduras said a recent 
visitor from Tegucigalpa several genera] merchandising 
houses under strictly American management should be 
established without delay The country is about as 
largo in area as Cuba and although the population is 
probably nol over 600 000 the market is worthy of oloeer 
attention than American exporters have given it In 
Amapala ths only Pacific port of Honduras which sup- 
plies all the territory between the borders of Salvador 
and Nicaragua, as well as the capital, Tegucigalpa, there 
is no place to buy hardware, farm machinery, motors 
gasoline engine* and other general fines Thu business 
was formerly dominated by four powerful German im- 
port and export houses which maintained numerous 
branches Unless American agencies are placed in 
Amapala to handle imported A mem an merchandise, for 
which there is a ready market, this lucrative trade must 
return eventually to German hands 
''Gradually the Hondurans are adopting foreign 
manners and custom* in living and drees but there are 
few American stoves, beds, bathtubs and other house- 
hold goods m use Many articles that Americans con- 
sider necessities are not sold yet the fact that nearlyevery 
hupible home has a sewing machine and many boast a 
phonograph indicate* that the people are beoonung more 
progressive Typewriters and cash registers are quite 
common, and wherever roads exist the automobile has 
been introduced There is a demand for American foot- 
wear, high-heeled and ornamental shoes being preferred, 
and for ribbons, embroideries and laoes By keeping 
up the promt standard in quality, granting liberal credit* 
and carefully complying with packing requirements, 
American firms may hold Honduran business, but tfasy 
must be more adequately represented " 


Tronttwot of tofnaffle Beriberi 
'T'lKITIKI EXTRACT ha* been prepared for some 
A yean by the Philippine Bureau for use in the 

1 — i ““t of ir* " ‘ 


- ‘ infantile benberi Man than 400 Hhtn 

were prepared lest year, and distributed mainly through 
the Ltga Nacioaal FSfipma para la Pretwthm <*• k 
Primera Infaaeia Thousand* of children HI with beriben 
have beensaved by the adminMtratkm of }hk- prophylactic. 
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MwWa g Tw* Dwtr«y«a Into Oae 

^PHB destroyer “Nubian ' of the British navy while 
* m patrol, ran into a mine (probably when the stern 
*u twinging over as the boat vu turning) and the 
t after-half of her was blown to pieces Fortunately the 
steel of her bulkheads was good and tough and the 
riveting well done, with the result that the forward half 
at the veeeel remained afloat and waa ultimately towed 
to a dockyard 

Another victim of the war wai the deetroyer, ' Zulu 
which touched off a mine that tore the forward third 
of the vowel apart and left it looking like the proverbial 


“pile of scrap iron In this 
held and the salvaging ves- 
sels were able to tow the 
after-part of the “Zulu* tothi 
same dockyards in which the 
‘ Nubian ' had found refuge 

It » one of the fortunate 
circumstances attending the 
wrecking of ships by mines 
that the action of the high 
explosives is so swift, that it 
blows in the portion of the 
ship that is struck without 
seriously affecting the rest 
of the vessel, that is to say, a 
vessel may lose bow or stern 
in fact may have it cut 
absolutely away and still 
remain water-tight through 
out the rest of her structure 
This is what happened in the 
rase of the two stricken 
destroyers, and all that was 
necessary wae to tut away 
the wreckage, float the two 
destroyers (or what woe left 
of them) into the same dry- 
dock, hue them up to a com- 
mon longitudinal axis pump 
out the dock and proceed to 
fill up the gap between the 
boats with the necessary 
scantlings, plating et< 
fortunately, they were sietei 
boats of the F Class tin 
‘ Nubian being built by 
rhorneoraft and the Zulu 
by Hawthorne facli is at 
1,000 tons displacement and 
33 knots speed 

In christening the nautical 
Siamese twins that had boon 
thus produced, the Admir 
ally combined the names of 
the original two vessels call 
ing the new ship Zubian 

The Mystery of the 


also the bulkheads 
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of a piece of bent wood quite flat on one side and raised 
or curved laterally on the other It is grasped firmly at 
one extremity and thrown away spinning so rapidly that 
it is practit ally reduced to a rirudar plate of wood of 
diameter equal to the straight lm joining the two ends 
If we were to reduce tin wind in the boomerang to a 
circular plaque of the same diamctei this would evidently 
be very thin We should have then in effect a tirtul&r 
wooden card but it would bt h > light m proportion to its 
superfu lal area that it woul 1 be prat tically wortlili as f >r 
throwing In the bootm rung n the othei hand w< 
have the concentrated weight f »r thriving yet we git 
the effect of the plaque or < vr 1 hn the rapi 1 spin 


By P. A Valle 

T HE boomerang is tht 
most wonderful example 
of an airplane volplaning to 
earth 

Everyone has seen the con 
juror Sipping his cards out 
over the audieuee so that 
they return to him Tin 
reason for their coming bar k 
is, in the first place that they 
are spinning Every spin 
tuog thing tries very hard to 
stay in the plane of its 
rotation That is whv the 
top stand* up and goes to 
sleep That is the secret of 
the gyroscope, the scientific 
toy we all admire 
The card* obey the same 



If they had no spin 
would fall as « 


veritodJim «o bag u it spfea. 


law 

they would fall as straight as they could to the floor, 
slipping in the air first one way, then the other, even as a 
com sinking in water does Hut with the card the spin 
prevents this side-slip The card must obey the law of 
gravitation, but it Is so light, and there is so niuih 
(notion of th* tower nd*, that it has no choioe other than 
to slip back to the stags on the bank of air Thu it 
accordingly proceeds to do, lust as though it were sliding 
down a sleep bank of ice It u resting on a medium too 
dense for ft to penetrate in anything approximating a 
' eitsplito, 

explenatto* at why the boomerang 

--" i M one may see, cooeisU 


The two portions pat together making a new destroyer under the name “Zubian’ 


effects the distribution the vo >1 over Uio urclo 

The boomerang, therefon tonus sailing back to tht 
person who threw it, exactly as an airplane volplanes 
back to the earth But to gti tin idea clearly wc must 
imagine the airplane, instead of thi ordinary wings to 
have one or more large flat arms so placed that they 
represent a comparatively narrow section of the original 
plane, and revolving at a high speed If this idea is 
earned out, we have a perfect analogy to the return flight 
of the boomerang 

The phenomenon consist* simply in the return of an 
object to earth in obedience to the law of gravitation, 
through % medium thick enough to prevent its un- 
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restricted fall In the one case tht plane is a fixed and 
permanent apparatus with a defimtt aria of sustaining 
surface in the other the boomerang pi Clients a movabjt 
and varying qminiilv which hy its spud of rotars 
motion makes up for Us la k if supirficml area and fbr 
the loeal mobility I its s istainmg surf u u 

Mo much fir how th I umrang mi os back 1 ha\i 
said nothing of hr w it g> s iwa\ li may geim rather 

hkt putting tin dirt lit for tht h ini t d al with thosi 

two as|n i Is in (his ordi r tut (I fi t ls thi gicat 

myst r> of thi boomer mg has ulwivs her n its rotum 

flight It h outward jouri y alios a cnitd natural 
t noilgh even to th w( win li I u .1 uu h rstaud it for it 
wmt tin way »f all things 
thrown away from thi 
tlnwtr Ihtri art how 
(\ r neural phasi s of this 
nitwai 1 flight that arc quiti 
nd resting 

I hate inferred to the 
l mini rang on its return as 
in example of an uirplani 
volplaning to earth On its 
nit ward journty it ih a good 
vimple of a plane climbing 

I lit in this cast the engine 
that is the power of thi 
thrower is in full effect 

A consideration of this 
leads one to inquire whether 
it would not bi perfuth 

I I ambit to build an airplane 
rn the principle of the boom 
< rang 1 his would mean s 
flat plane or wing revolving 
on a virtual axis in a nearly 
horizontal plane Thus m» 
thini shaped if desmd 
approximatilv aa thi boom 
i rang and having its Vi rlical 
«haft fixed to thi plain as 
m arly as possibli at thi 
i xact center of rotation 
would if driven bv a suit 
ablt i nguu fly and run os 
surch as docs the boom 

rang It would bt mirth 
i qiustifi of aIi ulating the 
ntiiHBirv superfu ml area of 
tin plani and the deficient v 
fruu tins figiin whuh would 
l« jm rimssiblt on at count of 
tin r datum 

I Imvt siiitl that the plant 
might bt flat but it would 
prt bnbly hi found th sirablt 
t) hau the outsidi edges 
or tht t iitin of t In boomcrang- 
1 lane so curvt I that m spin 
mug at n high late of spied 
th v would prt d uie the tffort 
f a kIiaIIow dim ns m the 
am ot tli clay pigeon 1ht 
latttr as most pooplt know 
is an inurtod suuttr and a 
very good airplane om 
win h so long as the spin 
lasts and tht powir of thi 
trap that tjt ts it is felt 
arms its own gvrostopit 
stabilizer It would seen 
that this turvtd end to tht 
boonienu g plant would tend 
lo prtstrvc iht normal an 
plant lints and so lo produit 
tht vac mm upon whith we 
art assutid so much of the 
tflicicn y of a plane depends 
Not the least puzzling part 
>f th< mtward flight of tht 
boomerang is tht manner m 
whiih iIh plant of rotation 
i hanges from nearly vertical 
to approxnnati ly horizontal Pagts of hut lid and of 
algebra have been offert d in ciu i lation ot this point- 
pages which 1 find much lias ttmvmtmg than the very 
simple idea whieh 1 prqitmt now 1 t advance 

T he pull of tht right hand and arm in throwing the 
boomerang is invariably inward That naturally lays 
the plane of spin of the boomerang a little outward 
Everybody has seen how the boy s peg top lies over 
at an angli until it finds its most constant axis— th> 
vertical one— w hen it goes to sleep It is in my opinion, 
somewhat the same with the boomerang in the air an 
with th© top on the floor When the boomerang gooa 
(Cmtimui on poet lit) 
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Inventions New and Interesting 

A Department Deooted to Pioneer Work in the Arts 


Device for Transporting Kegs 

W JIl N a homy keg is to lx uiuvt 
thi usual uav is to timnn it <1 


tin gi iiiml glass 
It vull bf scon 
that to i m.li length 
of < amt rn tin rt cor- 
ri spends a fired 
position of the fo.us 
nt I to which the 
i rosw-wtres must be 
si t by pushing m 
the sli ling tube and 



IK hnndh of closing the clamp H It m convenient best retail t would ao doubt be given by a 

night backward to graduate the sliding tube by direct silvered right-angled prism lor ordinary 

whuh lifts the comparison with the ground-glass, in purposes the simple form described has 


lens, and no doubt which makes it tmy to push from tuota 

the full field could to room without the slightest note*- U 

thus be obtained, at in heated by the plug and cord oofciHtttioc 

the same time it mode on each floor where the truck 

would certainly be stands a few minute* waiting for the 

well to make the ob- attendant to deliver the trays to the 

j satire achromatic rooms 

No trouble has been The use of this truck will btfatg eom- 
fotind to arise from fort to the sick people who find it hard * 

the useof the mirror, to relish the halt -cold food that is hfhm 
which is a common put More them 

plane galvanometer «... ..... ..... . m _ 

mirror though the Etiui Ut a totg g MUrtM WMtb 

doubt be given by a 'T'HF war has developed in a singular 
5 rum 1 or ordinary * way the ingenuity of the technolmdate 


wple form described hast 


■ way the ingenuity of the technologist# 
aH nations, who have been called upon 


lumbers representing the corresponding proved sufficient and represents a consider* to replace, by equivalents that cm be 


When this graduation able saving of expanse ; 


the addi d economy 
mation ol damage 
installation of thi < 


for the proper camera-length and focus the 
micros, opo so that the image is clearly 
IK. irrHrn. WITCS A« 

oortained 


with the more oorreot construction 

Electrically Heated Food Truck 


comparison obtained, materials which have become 


scarce or altogether unprocurable By 
virtue of the constantly tightening 
Allied blockade, the German industries 


Improved Method in 
Photomicrography 

L'MlOM a British source 
* .oincs th. following in 
trresting and . almible sug- 
gestion oh to an improvement 
in taking photoinii rogruphs 1 
of st. cl that is photographs 
of th. magntfi.d art a of the 
crystallite Kirin tur. of iron 
or Htm I 

In the ordinary vertical 
camera m which th. plate 
is supported nl a distant e of 
10 in. lies or more above the 

tnnroscopi th. In ight of the [ 

focusing screen is oft.n th. 
source of much mr inn 
nience a forth, r difh. ultv whit h is 
spindly innrkul whin the uimera is 
suspended in order to diininat. vibration 
unses from the oscillation whith almost 
inevitably occurs whin the dark slide is 
opentd It was sugg.stcd that to mint 
those difli ulties o m.ans might b. found 
ol reflo. ling tin b.uin h.riront illy and so 
adjusting t hr focus without tin use of a 
giourd glass m (he usual jomhoii Tho 
Ul.s.opi srrangim.it h.i. described 
was d.signtd for this purpos. and ri*- 
seiublrs ihi ordinary form of reflex 
focusing . iinern A smulni .1. via has 
been adopt. <1 in th. lx (hut.li.r micro 
scopo and tiumn but in spit, of its 
convene nc. do s nit nppuir to bp 
generally known in tl is countr. 

lbe.onstructi.mof th. npparalus whuh 
might bo nttuch.d 1o (lit front f my 


Wheeling kegs instead of roiling them 


so that the mirror moves i 
rticul position 


is clearly IT OHP1TAL trucks which are eleo- were the first to tread this path, and the 

wires As II tncally heated are proving a great Hun chemists have developed many an 

oertained comfort to th. patients of the Masas- ‘create, ” from war broads and aqueous 

fsotory, chusetts General Hospital enabling them eolations of dextrine for use as table ails, 

to elastic bandages without 
a trace of rubber Bat little 
by little, France and Bag- 
land and the United Btsrtss 
have bad their attention 
drawn to the better utitisw 
tton of manufacturing, sfrk 
. ulturai and mining toeidijMt 
which heretofore, through 
ignorance or negligence, have 
been allowed to go to waste. 
And now that peaoe has re- 
turned, the question of 
economy remains a live one to 
every member of the business 
and industrial community 
Utilisation m the spirit of 
the times, and in thi* spirit 
M Alexander Orison, chief 

„ engineer of rolling stock on 

the Paru-Orieans Railway, 

thu dark side having been opened before to b< served with hot food Hu Often has just worked out an original method 

focusing the exposure can be made by wh.re the kitchen is at a distance from of treating the rags recovered from the 

simply turnuig bank the milled head the rooms the food gets cold before the axle-boxes of bis cars These cars am 



i the trav comes to the patient This els*- equipped with boxes in whioh proper 

tricully heated truck has done away with greasing is secured by means of a packing 


e of the simplest that discomfort 


e proved quite satisfactory 


in working, thu field w, however, rather inches wide and 
narrow about one-third of the diameter tarns 15 travs 
photographed being visible nt onae ft w with galvanized 

suggested that the eyepiece of the tele- it is insulated w; 

scope might be provided with s field- is mounted on b 


1 ho truck measures 01 inches long 1 
ehes wide and 63 inches high and coi 


the axle-tree* Every three or four 
months the ears go to "the maintenance 


is prevent. .1 from p "sing btvond tbo 
45-degree position V y nn adjustable stop 
Attached to the spindle the deflected 
beam is focused by the tel. scope objective 
E (fooal length, four inches) upon the 
cross-wires F, and the image no formed is 
•won, together with the cross-wires, when 
examined through the eye-lens G (focal 
length, H inch) The magnification 
thus obtained in about the same as that 





5 travs It is built of Russia iron shops, primarily for tiro repair*; and at 

with galvanized iron inside lining, and each visit the rags are removed from the 

it is insulated with asbestos The truck axle- boxes and replaced by new Pro- 

m mounted on broad rubber-tired wheels viously the old raft had been discarded 

altogether, with t material km of (he 
textile itself, as well as of the oik and 
grease* that it carried. 

It is this loss that M Orison has suc- 
ceeded in eliminating The teebafaal 
details of bu process need not be fife. 
*w*ed hero, sines they comprise ltttis 
awro then sn uninteresting series 'of 
buffing* and drying* and jjUtarifgfp and 
fdseastation*, in as Mtormtoahle statin nl 

*»«T atom of utffisaUe material o*i of 
bis old regs, M Orton findstha* bets 
able to shown not**)* quantity el graft*, 
together with a pertostiy good pajat 

jsjssftfftflfiS? 

covered in tbs prose* of treatment 
After all title the rags ar* to sw&qS- 
dition that they may go bank totolfee 
atdsdmxe* instead af into the ttw&fwfe. 
The shop In which eh this is 0m& 

toasaudl.olM,6o«tto«bptatowt%MftM 









'ftfanittylMttt 


SCIENTIFIC AMERICAN 


177 


TIMKBN 

TAPER 



Dotted line* show how the 
meidr of the cup of • 
Timken Beating is tapered 
toflt over the tapered roller*. 


“Take Up” instead of “Wear Out” 


Suppose that valves cou'dn t be 
ground when they got leaky 

Suppose there wasn t any spring 
to piston rings 

Suppose bolts couldn t be tight 
ened up after they worked loose 

Trucks tractors and motor cars 
would be mighty short lived if it 
wasn t for take up here and at other 
points where wear goes on Rattles 
and pounds would soon develop to 
tear them to pieces 

In the bearings which always have 
to stand a lot of hard knocks and 
heavy pressure, take up is especially 
important The take up feature of 
the Timken Roller Bearing enables 


you to make a brand new bearing 
of it at the end of every season All 
that s needed is a part turn of the 
adjusting nut or removal of a shim 

Another important thing that 
Timken Taper does for the tractor, 
truck or passenger car in wheels, 
differential and other points of 
service is to take end thrust just as 
well as downward load 

Becaus'* of Timken Taper Tim 
ken steel and workmanship Timken 
Bearings not only resist wear them 
selves but they protect and extend 
the life of other important worku g 
parts of the machine Lesm more 
about Timken Taper m tl e t*x>klet 
How Can I TelP” 


After take up act) latraent 
ha* been made b *ure to 
te*t the wheel to * t that it 
turn* freely wthout being 
looee. 


V- 


178 


SCIENTIFIC AMERICAN 


February 23, 191ft 


RECENTLY PATENTED INVENTIONS I nUm to knives of the typo Including a _ 

— I Hade uid h ooo< ting reUtfvoly Axed cutter 

Povtalalaa to disponed on th* hand at the palm An object 

GARMENT B I Iaviun lit Green Ht l« to provldt an arrangomonl of strap* for securing 
New >ork N 1 1 hi tnv<ii<Uin relates to gar . tlt> hunt: 

■ blnonurs and ha* parthulai 


'fwniKi u 1 lie h( 
lo jmivldt lilimuur* suili 
ui lint* which ton h <i ink 
h appearance of a skirt 
invlih a drawstring whi h 
n Klruti king of wlili h In III 
n drawmrinx 


R H Id II WAY CONSTRUCTION — 
imu 2l2i> Laura Ht JadmrtUe 
I jet t oftlu Invention Ij to provide a 
stnictlon by which a Cheaply 

o will be pro* 
The roadway embodto* 


ICLKt 1 UK A1 I 1 < 

ENGINE FI El H\ S 1 1 
caro of Mr* K It I alt 
Hutchinson Kan* I hit 
fuel supply system r ir 
KlntM It 1 * uspotiallv 
i iikIiio* mulodi aw m 


KIKC1UK Ml> IOK H 
INirtet Avt Warn n dhlo 
Invention I* in prr vidi an art 


1 ill rot 


oh jot t of the 
lint of plate* 
llmliiatcd and 

1i a lit LI ol 


whirl. 


i! material with jnimhed atxtiini 
nnna Unit the Add with 
line A etlll riuthei object I* to 
ire wlili h I* funned from lam I 
nor havlmi di preened groovi* elinllai to the field 
rur hold Inn til i fiart* In pro|k r ulini nirait 

FI K( THK SKI K( 1 1\ K I1FVKK — A H 
Mouse lxmdon England nils invention re 
latee more partlrularlv to i m lot live culling devlrt 
of i hi kind tumprlalmi a ilurallty of olectro- 
laagnetlislfy oontrt llod switching device aet to lie 
operated In *uu melon whin a predetermined 
ehrnal Is rerelvod thereby rauelng the alarm or 
other electric i In ull to bo completed only upon 
»ho reception of silt h signal 


The Invention hoe for Ita object to provide a 
device adapted for All dunam of work wherein a 
eu sporting frame carries the cultivating median 
Ism which is adjustable with respw t to the frame 



i vertically and angularly the mechanism ( 
being sectional and tapal le of Independent adjust- 
ment and wherein tin atm Is provided for guiding 
the frame to permit tin ground to be cultivated 
i lose to a trot without tin not easily for the draft 
animal* to pans beneath thi hrani ht * 

HI OAR CANF PLAN rtK -W G Htspi ixn 
son Ogdanaburg N > Ihls Invention relates 
generally to the planting of sugar tone the prime 
object lining 111* provision of means to facilitate 
this operation through tht u*u of a nuuhinc in 
wbkh tin oiierator may Ik transput ted along tho 
rows or lines of planting wllh mean* to tarry 
tho seel lant ant ftsd tht same continuously 

vlously pro|>art d ground 
COW PKA HAltV k HTFll A F llcirxeL 
1102 1 St N W Washington 1) C litis 
Invention relates to liarineUis of that typo 
attachable to mowing miuhlne* and more 
iwtlcularly to one whi h dt rives lut powtr from 
that devulaped by tht tra 11 >ii wheel* of the 
machine U> which It Is atta hed Tht, prime 
object Is to provldt a slmplt marhlm by whltli 
cow peas may be harvested wllh hut a single 
operator Another object Is to provide a flexible 
machine attar habit, to the knlft bar of a mowt r 
of s ich a nature that the knife bar mav lx raised 
and lowsrad whan desired with but little effort 
HEADING KNIFE FOR MILO AND THE 
LIKE— R L David addreas O D Klthordaon 
Room 3040 Knot Building Hon Jose col The 
Invention relates to heading knives Adapted to be 
applied to tbs right or left band and particularly 
Intended for use In harvesting gaUo Kafir oom 
Egyptian oom and the Kin The Invention 


sirfa formed if < oncrete and having laterally 
disposed tonnertlng 
pnnxlmi Joints and n. 

lateral 
Joints 

FIIHHING DKVICF— f Bmovm 918 
rreoman Ht Bronx N Y The object of the 
Invention I* to prevent the waste of water gener 
ally attendant with tbt use of ordinary Hush 
valves in low down or overhead toilet tanks 



The Invention is characterized by the provision at 
on operating mechanism with an ordinary tnlst 
valve castling an lnrruth of water when the lover 
iperated and the siphoning and emptying of the 
tank and the automatic reconnecting of the 
i shut off tho valve when the tank Is again f 
BACK HOLDFR 11 T Pottsr LeouHrtto- 
trg Ohio The Invention la of general use as a 
sack holder far holding the sock while being filled 
e particularly intended for use on the 
grain spouts of (hrpshlng mot hints An object ! 
to provide means that will readily adjust Itself j 
i various thicknesses of sack material and 
.cans tliat will not tend to open under the load 
l the sake Is tilled 

CHAIR— H Haiti as care of North River 
Hotel Uarcley & West St New York N Y 
I be Invention has for ail object the provision of 
arrangement of springs for acting in tlic double 
pat Ity of cushion and elevating means for 
assisting in causing a ponton to rise from the 
chair Another object is to provide a chair with 
swinging seat sretion with springs for holding 

tr limiting the elevating action 
THERMOS TATH TRAP— R N Than* 
Lb c roost W|s The object of this Invention Is 
provide a construction whereby a thermostatic 
member Is used for giving back and forth raove- 
valvo member in order to open and close 
i under varying conditions. Another 
object Is to provide a trap with a valve member 
operated by a thermo-member held in place by on 
adjustable support A further object Is to pro- 
vl in a member which In a small space will give a 
Ion* throat by reason of its spiral shape 
ASH HI FI ER — I Ktiwi 401 F 100th St 
New York N Y The Invention relates portico 
laily to a dustless ash sifter among the object* Is 
fat llitate the emptying of the recovered coal 
;l toarser material 1 ht sifter comprises a 
drum constructed from open mash mater 


Anotitrr objot l is to provide mnam 
the passage of the vapor therethrough whereby 
the vapor may be completely condt 

BOTTLE HOLDER— Mast L KaYsbd 780 1 
B Clayton Ht Tyler Texaa 1 his invention 
relate* to means for preventing upsetting of! 
bottles on desks or tables, with a particular j 
reference to Ink bttttlos on school 
desks the main object thereof is to provide such ] 
lu a slmplt efficient and Inexpensive 
cither for detachable or for permanent 
a desk or table 

PIMP— C H Fa* i«t Lyndon Wash 
invention has for it* object to provide a pump for 
with (lowing water and adapted 
ged In the water and having an intake pro- 
vided with n iu'blno propeller whkh Is coon riled 
the pump lu such manner that the movement of 
the propeller driven by the water will operate the 
rhnrcln a double pump is provided 
driven by the propeller arranged lu a common 
tokt for tht pumps 

W I N DOT! W S Hkibiu* 312 Bert Are 

Trotiti.n N J 1 he object of this Invention 1* to 
avltlc mechanism In t onnectkm with the window 
Kym nt and the tuul.es for guiding the sashes 
their movement In the casing without binding 
sticking and for serving as a parting strip 


o zzj . 



opeolng provided in tbs drttm tbs dsyrios to ee- 


OON DENSER -M T Raown Md 0, W 
South ion* Hit care of O surge W Beutherlood 
Naval Stores Equipment Co Bo* 99 New) 
Orisons La This 




permit the usual parting strips to be dispensed 
with and so arranged that the guide strips may 
tntl expand without in Certain* with 
moot of the sashes the strip* have 
t Inclined to facilitate removal and to 
splitting when Biting or making re- 


PROCEHS FOB MANUFACTURING 
GASES H F Fwiauan core of The Baker 
and investment Oo Wall* Wail* W**b 
Tills invention has particular reference to the 
production of carbon monoxide and hydrogen 
The object Is to provide a precast for making 
wherein a moss of carbon substance Is 
electrfi ally charged by on Initial current of oom 
Ivtly high voltage whereby the carbon Is 
heated after whjrh 


ftmowsc which sets on the ring to throat jfee eame 
in the arbor hole of the saw 

ROTARY IMPACT TOOL— M Smith, ad- 
dress Mias D Whimsy, can of Title and Tnlst 
Oo 91 4th Bt Portland, Ora The invention 
relates to that class at rook drills a width the 
drill steel may be given a rotary as well as an 
axial movement One Of the main objects Is 
to provide means which will be at all tin** under 
the control of the operator for acoompitohing surb 
rotation thereby accom medati ng the drill ht the 
different kinds and characters of rock and enable 
him to use Just tho ntemaary force at all rimes 
GAGE — J » Johss Box 83 Brookville Pa 
The Invention has for Its object to provide a gags 
for measuring 



cooperating with the lower end of the plunger 
PLANT BETTER -A W Rasas 444 Park 
St Upper Montclair N J The invention ro- 
te horticultural apparatus and has par 
ticular refcretioo to garden tools for the faSmUiBg 
util or young plants Among the objects hi 
to provide a hand tool tor the purpose at setting 
or transplanting young plants having in view 
the least possible disturbance of the delicate 
rootlets at such plants whereby a plant may be 
transplanted without being subjected to the 


TOOL HOLDER — N H Gnorv 330 Cricket 
Ave Ardmore Pa, This Invention relates more 
particularly to that form of tool holder employing 
m* slide arranged to receive the tool and 
adapted to be adjusted transversely to the axis 
of rotation or the holder The Invention Is 
es per telly Intended for embodiment in (bat type 
of toid holder adapted to be held in a block carried 
a revolving turret which moves toward Ih* 
work the work being rotated in or by a cbuck or 


OVA1 COMPASS — J H C Busswana 
790 Hunterdon St Newark V J Among 
principal objects which the isvwtion has ht « 
to provide means tor a 


the compass 
DKYfCB FOR HANGING CIRCULAR 

IW8 — O ScscLga and W Bv*r*MA«H r -J». 


ML, j the haw ho R* arbor] 

while clamping the saw A awe epetttc object 
to the provision of a owptortog fiwrioe Jncbydto* a 
beveled spKi ring which enters tfituibor hois tt 
tl to saw.erhtoto totals bevriM to W oiptari *to 
the beveled iiw if 0eg parti ta to the (to*. 


end to the other together with a series of altars 
adapted to fit and engage the portion to lie ex 
ponded and contracted by mo ring the shoes 
longitudinally 

JACK PLATE — H 0 iUmnrm and R M 
Mass it Blxby Old* Th# object of tide luvsn- 
tiou to to provide a device tor Supporting ail well 
Jacks w herein the plate consists of two portions 
stooging the hasp lbs axis cod of the Jock 
ig upon the othtr the said other plate being 
adjustable with respect to the Bret named plate 
In use. the rod Of the Jack Is arranged hi the bod. 


provide a lacking devtae arranged to lode a 
nit in piece on a bolt t< 
locking device * 


CONVERTIBLE R*D -T Bukw, MS 
Neptune Ave Coney island. N. Y Aamw tike 
principal ebjscis which th* iatotitita ha* to vie*, 
ate to adopt a child s crib tew use by as adult .to 
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The AERO is the magneto m its highest 
perfection This magneto of unequalled 
reliability and efficiency was developed by 
Sphtdorf engineers to meet the war’s needs 
for an ignition system that should be free 
from all the uncertainties and all the faults 
of battery systems 

As standard equipment on airplanes of the 
U. S. and Allied Governments, the AERO 
Magneto won new laurels for magneto 
ignition and forever settled the question of 
whether battery ignition can compete with 
die magneto for any ignition purpose where 
FIRST cost is not the mam consideration 

The AERO Magneto is now available for 
passenger can, trucks, tractors, motorcycles 
and all other interna! combustion engines 

Sputdorf Electrical Company 


Newtek, N. J. 

Smmtr DM — . 1446 Mkkif* Jht, CUc*p 
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Hdbe Your Plant 
A Better Place 
to Work In 


The Ftfadpke <t Cwxwflage 

ICaoHoued from pa* lit > 
dsereasing the visibility of Airplanes at 
preecnt u viewed from below is to increase 
the brightness by the diffuse transmission 
of direct sunlight on clear days On over 
east days clouds and hase must be de- 
pended upon to screen the eraft 


When the men come 
back who have served 
in the Army, Navy, 
and Marines, they 
will be bigger, better 
and healthier men 
in every way than 
they were before. 

They will have acquired 
habits of discipline and 
orderliness and will inspire 
others with the same spirit 

Durand Steel Lockers in 
the plant will help to coi - 
serve this spirit and make 
the men proud of the 
firm they work for. 


DURAND 

STEEL LOCKER CO. 


1574 Ft DwrWn K. 1%. *74 VssdwMt Mg 


Chicago Now York 



• has p f as t sod etvds wh. dwy mJkomm l... 

****Cft!ai"* ' 



Soars*, of Light 

In considering these asp< cts it 11 well to 
recall that the two sources of light are the 
sun and the sky Assuming the sun to 
OontHHute 80 per cent of the total light 
which reaches the upper side of a diffusing 
surf ate at midday and assuming the sky 
to be cloudless and uniform in bnghttess 
then the brightness of the horisontal 8 i 
face will equal 6 RE where R is tht i 
flcetiou factor of the surface and B is th 
brightness of the sky On an overcast Jjv 
the brightness of the surface would I 
equal to RB Now assuming R to bt th 
mean reflection factor of the earth th n 
the lower side of a horisontal opaque s ir 
fate suspended in the air would rcttlvt 
light in proportion to RB If this low r 
surface were a perft 1 1 mirror or a perfect h 
reflecting and diffusing surface its bright 
ness would equal 8 RB on the sunny day 
and RB on the overcast day The surface 
<an never he s perfect reflector so on an 
overoast day its brightness will be a fra 
tion (less than It) of the brightness B of the 
sky Inasmuch as It is a very small valu 
it is seen that low visibility of airplane* as 
viewed from b< low can not be Attained it 
an overcast daj It can be approaohn 1 
on a sunny duv and eveu realised by adopt 
mg the expndu nt already mentioned 
With this beginning the reader can make 
further computations 

Seasonal changes present no difficult) « 
for from a practiral standpoint only sum 
mer And wintor need be considered If 
the earth is covered with Rnuw an airplane 
< overed completely with white paint would 
be fairly satisfactory from all viewpoints 
1 ho white paint would pommies a reflect i . 
factor about equal (o that of s >w tl si 
providing low visibility frmi abive 1 
asmueh as the reflection factor of enow is 
verj high the white lower sides of an i 
plaue would receive a great deal of ligl 
and would be of low visibility from bel >w 
On clear days when the background was th 
blue sk> the lower sides of the craft sb uld 
be tinted 1 lue This of course holds for i 
similar i onsidt ration m preceding pira 
graphs but color has not boon ousidcrel 
in this discusst m be n iso the chief difficult! 
m achievii g low visibility from below lies 
in obtaining brightnesses of the prop r 
order of magtutu l< In winter tha Larn 
ground would l>c of the same color an 1 
reflection factor as in summer so it woul I 
nc t be iiflicult to take this into considuru 
tion 

Seaplanes whose ba kgroimd* geueralh 
consist of water would be painted of the 
onJ r tuid brightness of water with perhaps 
a slight mottling as this w always better 
than sob I color 


Aircraft for night use would be treat i 
in the same manner as aircraft for day u» 
if the moonlight te to bo considered 
dominant factor This is one of the cun 
where the judgment must be bused i 
actual experience It appears that tl 
great enemy of night raiders is the scan I 
light If this is true the obvious expedient 
is to paint the craft a dull jet black 1 x 
periments indicate that it is more diffic dt 
to piok up a black craft than a gray or 
white one and also more difficult to hold 
It in the beam of thi searchlight This 
an lio readily proved by the use of black 
gray and whito cards m the beam of an 
automobile headlight The white card 
can be seen m the outskirts of the beam 
whore the gray or black cannot 1* seen and 
the gray cau be picked up where the black 
one is invisible The science of vision 
accounts for this ai It does for many other 
questions which arise in the consideration 
at camouflage or low visibility 
Some attempt* have been made to apply 




WILLIAMS’ 

SUPERIOR 
DROP-FORCINGS AND 
DROP-FORCED TOOLS 

Wilhams’Chain PipeToolsare 
known the world over where 
ever metal pipe u used— they 
have been standard for nearly 
half a century Made tn 8 size* 
for % to 18' pipe, entirely of 
drop forged and wrought steel 
with each and every Flat Link 
C ham proof tested” on a standard testing machine 
and urt fkd, they guarantee hard and continuous 
service 

Williams Vulcan” and Ajrippa Pipe Wrenches are 
the only C tain Wrenches which offer this certified as 
eurance Ask for descriptive booklet 

Qaicft delivery of Superior Drop-Forgmgi to special 
order u facilitated by the location of our two complete 
plants at Brooklyn, N Y and Buffalo, NY, serving 
the eastern and western trades respectively Williams ' 
Service gives an added solas to Williams' Quality. 

J. H. WILLIAMS <SL CO. 

“T*»w Drop-rorglnS P.opU'> 

Wretero Office snd Warehouse General Office. 

28 S. CltaSoa Street 28 Richards Street 

Brooklyn New York 
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SIMONDS 

SAW STEEL'. 
PRODUCTS— £ 




FOR THE SICK ROOM 
Send flowers. They are just the thir* tc 
* orm - brighten the sick room and rheer the iMg 



the principle of cofllwBbttity t* airplan** 
u finally developed for week to cireum- 
vent the mbaanne but the folly of this 
appear* tc be evident Air batik* are 
conducted at terrific speeds and with skilled 
maneuvering 1 rigger* are pulled with- 
out computation* and the whole activity 
is aluiot lightning-like To expect to 
confuse an opponent as to the oourte and 
position of the airplane is folly 

1 ho canu uflage of observation balloons 
has not been developed though experiment* 
were being considered in this direction 
when the war rioeed Inasmuch as they 
are low altitude craft it appears that they 
would be best camouflaged for the earth as 
a background Their enemies pounce 
down upon them from the sky so that low 
visibility from above seems to be the better 
choice 

In the foregoing it has been aimed to give 
the reader the general underlying principlaa 
of the visibility of airplanes As stated 
there is a vast amount of data available 
upon which the development of low viai 
bility for airplanes could be founded 
However inasmuch as the war closed 
before a systematic development was 
achieved practical examples which are 
founded on definite data are unavadable 
Pull justiip can not be done this subject 
in a ft w paragraphs but it is hoped that 
there has been presented a broad view of 
an extensive subject 

The German Art of Make Believe 

C nlfnuc'f fiotn put* I to) 
and fitted for breadmaking The cultiva* 
tion of lupine demands very little care and 
no fertilising while its roots enrich the 
aoil to a very high degree with nitrogen 

Among other economic disoovenw is a 
process for making a cement substitute 
worth while noticing Common budding 
lime u so treated that it has the same 
quality as cement on hardening in water 
The new material ha* bean extensively used 
in smaller residence* ha* been found much 
Cheaper than cement and seem* to prove a 
valuable and cheap substitute for cement 

The eagerness with which Germany has 
turned to the many substitutes which have 
been put upon the market has naturally 
resulted ill many disappointments as well 
as many valueless articles More than 
700 substitute materials havs been for 
bidden sale and use by the Government 
authorities and numberless other* have 
been refust d licenses 

Taking tbi substitute materials as a 
wholt one ran say that however valuable 
they have proved for the time being, they 
can not in the future make up foT the im- 
ports of raw stuffs Germany will require 
and thiy tan not free Germany from her 
foreign economic dependency 

The Mystery of the Boomerang 

(Cimlinvrd jtom pope 17 1) 
to sleep it has found its most constant axis 
of rotation after a preliminary struggle 
around what 1 may call for popular ex- 
planation its irregular or eccentric ap- 
proximation to a steady axw of rotation 

There n mains still to be explained the 
curve to the left at the end of the outward 
flight of the boomerang which Immedi- 
ately precedes the great volplane baok to 
tjie thrower 1 his I think, can easily be 
accounted for on the principle of swerve, 
as shown in the ease of a spherical object 
in the air or a ourimg-stone on the ice 

This well-known principle it that the 
ball edges away from the side that » re- 
volving toward the point to which it k 
traveling On that side the motions of 
progression and revolution coincide, that 
is, they are both forward while on the 
other side the revolution k backward 
1 With greater forward velocity and equal 
weight on the forward spinning aide, there 
is consequently more friction on that aide, 
and as a projectile always seeks the line 
of least resistance, the boomerang, like 
the hall naturally edge* over to the aide 
that is spinning backward It may even 
be that thk is the main function of the 
****** 1<J) 


LEO AL NOTICES 


PATENTS 


ully and freely to Mum k 
Co for advice in regard to the best 
way of obtaining protection Please 
send sketches or a model of your in 
vention and a description of the 
device, explaining it* operation 
All communication* are atriotly con 
fldential Our vast practice extend 
ing over a period of seventy years 
enables us m many oases to advise 
in regard to patentability without 
any expense to the client Our Hand 
Book on Patent* k sent free on re 
quest Thk explains our methods 
terms, etc in regard to Patent*, 
Trade Mark*. Pefeiga Patents, etc. 
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Annual Subaeriptiea II ate* 


Hoiantlflo Aowrimn (mtablishad IMS) ooayaar IS 00 
SelantiSo Amerioan Huppiamatl (aatabUahad 

1878) on* vaar a 00 

Paata** prapald in Uni bad SUM* and pt_ 

Maxiao, Cub* *nd Panama 


Solentlfi* Amerioan 11 SO Mr mi addition*! 
bcl.nU&o Amariea* Supplement f 1 00 pet yaar ad 

C— dl— Mm. 

BcWntito American 75a pw year additional, 
boiasliflo American Supplement 00* par year add! 
tiaaaL 

The eomblnad aubaeripUon MlM and rata* to (oral** 
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Breaking Shipbuilding Records 


From Seattle to Philadelphia the stutter of 
thouaands of pneumatic riveting machines 
rends the air White hot rivets under the 
feverish urge of compressed air holt plate to 
frame Soon another hull takes the ways and 
adds to Uncle Sam s ship tonnage 
Traihng serpent- like from the riveting 
“guns to the compressors are long gray 
lines of United States Pneumatic Hose Air 
tight and kinkiest it is, delivering every 
ounce of air that the pumps register 

In those dark days when the Bridge of 
Ships was the one vital line of commumca 
tton between our shores and the Western 
Front, American shipyards responded with 
record-breaking launchings 
Spark counted for most But it will not be 
dented tbit United States Pneumatic Hose 
wai it Wry Important factor U S * 4810 
helped make (hose riveting records possible 


Light strong and flexible it follows the 
riveter and his bucker up wherever they go 
Dragged over rough places trod upon by 
man and horse, run over by cart and truck 
its all in the day s work 4810 stands all 
kinds of abuse, without bursting or getting 
flat 

The United States Rubber Company makes 
good Rubber Hose for every purpose -air 
gas steam, dredge fire garden, etc 

Tell your hose problems to our ne rest 
branch They will be thoroughly anal/zed 
by specialists and recommendations o*tered 
All without involving the slightest obligation 
on your part 

Your assurance of superior service is in 
dealing with the largest rubber manufacturer 
in the world, whose quality mark is the well 
known U S seal Let that seal guide you in 
all things pertaining to good rubber goods 


United States Rubber Company 

Mecfaaakal Goods Division 



K 


Inserts photographed at Hog Island 
Courtesy American International 
Shipbuilding Corporation Large 
pteture shows man riveting marine 
boiler 
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iOomtnmt from p*f> 3 St) 
angular or aU aide of tbs boomerang, for 
it stands to mean that tha side grt* much 
more faction than the flat sid* doss And; 
a fete it In praetwally tha won manner 
m * baseball or My other spinning sphere 
doe*, namely, on the forward -spinning «de 
of the “circle" made by um rotating 
boomerang TWib of course, tm. account 
of the simultaneous epic and p rogre s s, i* 
never a true ou-ole, but more an approxima- 
tion to a belied curve in space— or a 
cycloidal curve while the boomerang re- 
mains for an appreciable period in one 
plane 

There u another factor that enters 
largely into the alteration of the initial 
plant of flight of the boomerang The 
rounded aide re held inward, toward the 
left si de of a right- haaded thrower Aa 1 
have mentioned, the natural pull of the 
throw is acroes the body, and this lay* the 
boomerang over a little out of the vertical 
plane of rotation It follow* quit* natur- 
ally that on the upward and forward 
quarter of the “cirrna ’ formed by the 
rotating boomerang there i* more friction 
than anywhere else — certainly mneh more 
than on the lower and flatter tide, alao the 
pull of gravitation ooinclde# with this 
pressure so that the result is strongly 

apparent 

It would appear quite natural, too, that 
the boomerang should take the influence 
of these force* suddenly and markedly, a* 
it doen at the end of its outward flight. We 
are well acquainted with the principle that 
pace will always overoome epm, so long 
as there w enough of it Thi* la shown 1b 
the most emphatic way in the flight of a 
golf ball 

The spin begins to show it* effect aa the 
pace dies away The sliced or pulled ball 
goes straight for maybe a hundred yards, 
then begins to swerve sharply Also, the 
pitched ball travels straight up to the plate 
and is a success in proportion to the sharp- 
ness of the break which it develop* when 
it gets there 8o it It in the flight of the 
boomerang, but in thi* case, the spin ha* 
the added advantage that the flight of the 
implement is for the moment almost sus- 
pended while the rate of rotation has not 
been appreciably decreased- It follow* 
naturally, especially when ono considers 
how swiftly gravitation rushes to the aid 
of spui in this iase of deflection, that the 
boomerang veers swiftly to the left and 
so starts the long return slide down tho 
bank of air, gliding back to the thrower 
on its invisible medium Just as accurately 
as though there were a bank of solid ice 
extending from the highest point of the 
flight down to the feel of the person who 
threw the weapon 

Eliminating a Railroad Waste 

(tonlftiur'f from poor 1701 

The high cost of wiping waste and rags 
brought about bv the war has induced 
Amu-uan manufacturers to give up the 
practice of burning these articles after use, 
an 1 like M Gnaon, to install laundry 
equipment which will restore these fabrics 
to wrvico One such plant has been in 
op< ration near Cinrmnati for more than a 
year The principal units here are a 
washer an extractor and a drying tumbler 

A careful record kept by this nompaay 
shows that the average net saving has 
been about #300 per month This is after 
charging the project with rent for the space 
ociupied, interest on the original cost, 
and a proper amount for the steam and 
hot water used For each 100 pounds of 
dirty wipers an average of 10 pounds of 
washing soda and pound of soap is 
required One man operates the laundry 

The experience of this concern is that 
ordinary waste can bs reclaimed seven 
timee, while certain superior grades of 
rags have gone through the laundering 
process 76 times The waste after it 

& 

absorbing quality as bate# It was fart 


\k Amu mmSSSSSS 

easts per pi»fa awm mfa*** om .Ikied 
tbs rsgufa kundry obatye, This wsMfa 
meut has proved very s a frfnfarr from 
several points of via* <Mt tbs fast 
significant of wbioh is that ibspeyo bdl ogioal 
effect of uruvenaUy clean everaUs is re- 
flected in a cleaner gaosral Appearance at 
the shop InridehtaRy, tbs ladles Ot tbd 
workman’s families appr e ciate being fa 
hevad of the unplaataat tew of kmukrtng 


M R I H. BRYANT a First Assistant 
Examiner, of twenty year*' 

service in the Patent Gfltee, on February 
3d, was struck by an aieetno train at 
High bridge, Md., and instantly killed 
He Was a native of Tennessee and a 
graduate of Bdbuokfe School and Vandsr- 
bflt University Following bis graduation 
he spent about twenty years at teaching 
and superintending schools at various 
points in Texas and in 1898 was appointed 
I to tbs Patent Office Mr Bryant poa- 
MMsd a delightful personality and a staining 
character Md his name adds luster to the 
long list Of able Md devoted men who have 
given the beat yearn of the* livee to the 
eervtm of the Patent Office. 

IV Cnment Supplement 

EVERYWHERE w* go we see multi- 
tud«s of man of our army Md navy 
wearing insignia of their rank on the sleeves 
of their coats, but in the overwhelming 
interest of greater matters it is seldom 
considered how these thousands of designs 
are produced, or how they cm be all made 
so exactly alike Of oourss they arc pro- 
duced by maehinery, examples of which 
are shown m illustrations in tho current 
issue of the SciiNTuno Asuuucam Sce- 
m.MMXNT, No 2361 for February 23d 
Much Interest has developed over the 
fossil human remains found in Florida 
some time ago, and a statement of the facta 
was given in the ScrrixiotNT last year 
A review of further evidence and theories 
will be found ill the current issue in an 
article entitled. The PUutoeerm Man af 
Vera, Florida A valuable and original 
paper is that on The Chemistry of Flavorwy 
Mailer, mention of winch will be found 
elsewhere The Candidas of the Now 
World describes and illustrates in an un- 
usually complete and attractive manner 
some of the South American relatives of 
the camel Tho Manufacture of ( haraml 
<x» an Economic Measure discusses a method 
for utilising the present enormous waste* 
that attend lumber production, especially 
in the Northweat It is accompanied by 
illustration* Other artiolce in this issue 
include The Trim of Shape, Pholoorapuo 
Copying, On the Essence of Physical Relativ- 
ity, and A Museum at a Laboratory 

Why Bread Get* "Stale" 

W HILE everybody knows empirically 
what so-called 1 stale ’ bread w it 
hie remained for a Dutch scientist, Mr 3 
ft Kate of Amsterdam, to investigate the 
actual causes of the change from fresh 
brood to stale bread As the result of bm 
researches he comes to the conclusion that 
the phenomenon is net due merely to * 
loss of moisture, as swat people suppose, 
but depends, on the contrary, almost ex- 
clusively upon the tempera Une, moreover, 
it is what m called a reversible phenomenon, 
4 « , under certain conditions stale broad 
ean lie restored to the state of fresh broad, 
recovering the qualities temporarily lost. 
According to Mr Kats the starchy com- 
ponents of the broad appear to oe en- 
tirely responsibl e for tbe transformation, 
the nitrogeneous eubttMoea playing fa 
part m the change. Tbs proof that tbe 
stalsnsss is not caused merely by lop of 
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Wo are prepared to build speual m» 
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oiaton instruments up to 10 ton machines 
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other things being equal the crumb will 
remain fresh and soft and retain its flavor 
if the surrounding temperature be kept 
at sixty to seventy degrees Centigrade 
(140-158* F ) 

Mr Kats found by direet experiment 
that bread taken from the oven and kept 
for 48 hours remains fresh or grew stale 
acoording to the temperature in the follow 
tng manner 

in all instances if the temperature did n >t 
fall below 60“ C (i40* F ) it remaino I 
perfectly fresh while at 60* C (122° D 
it began to get stale and the lower the 
temperature the more mpid and the more 
conjlotc was the change to staleness 
reaching its maximum at about 2 below 
sero 0 (28 6* 1 ) (slightly below free ting 
point) Most unexpectidly however im 
s ion as this point ib passed the bread 
immediately shows a tendency to become 
fresh once more At 8“ C below sero 
(17 6* F ) it is only half stale while when 
the temperature of liquid air is reached it is 
absolutely fresh though naturally it lai 
not be said to be edible The practical 
oondusion to be drawn from these curious 
experiments seems to be that bread sho ild 
be placed in some receptacle such as a 
fireless cooker for example immediately 
on being removed from thu oven where it 
oan be kept at the required temperature 
until required for use 

It seems possible that the problem of 
workless Sundays for bakers might be 
solved m thu manner 

Syrup from Grapes 

D URING the agitation for prohibition 
in California one of tho really vital 
problems concerning large sections of the 
state was what to do with the immense 
crops of wine grapes if they were not made 
into wins 

there are large areas of land in Calif or 
nut on which little else but these grapes 
will grow bo the problem was bow to 
prohibit the manufacture of wine without 
bringing undue hardship on the people 
engaged in growing the grapes as these 
grapes wore considered fit only to bo oon 
verted into wine 

The Agricultural College of the Uni 
varsity of California took up the problem 
and has devolopod in its Laboratory a 
practical method of converting grape juice 
into excellent syrup — an artiole so muoh 
demand in these days of auger conserva- 
tion 

The University claims that the conver 
an of grapes it to syrup instead of Winn 
will double the value of tho grape crop of 
the state that the 269 000 tons of win 
„ . now worth 14 000 000 whoso 
market will be cut off by war prohibition 
in 1919 if made into syrup would bo 
equivalent to 40 000 tons of sugar of a 
present value of 88 000 000 

At the same time an independent 
chemist aid gTapf expert has tucceedod 
in produ lug a syrup from grapes which la 
declared to n xst all the requirements of a 
prncti at con merrial syrup According 
to figures wliifh he submits his method 
will produ x svruj at a slightly leas 
than that of the University 

On* of the most interesting fratures of 
this question is the plan recommended by 
the thivcrsity that all grape growers 
wineries and sugar factories cooperate 
next year in the interest of all these in 
dusttim It propose* that the wineries 
purchase the grapes of the vintage of 1919 
and extract and store the estimated 
50 000 000 gallons of juioe the larger 
summer factories to receive tho juioe 
concentrate it and ship syrup to the 
canneries for use m 1920 
This oan be done because the Univer-| 
aity has discovered a simple and mexi 
am process of treating the juice wl 
Will prevent fermentation lor a year if! 
necessary The bulletin states that this, 
syrup oan be used m place of sugar in 
pres er vi ng some fruits and muted with 
rugxr for others 
Not only will grapa grows and wio- 

<C MHwMrf on po#« tU) 
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The window* are 40 feet away Conven- 
tional types of sash with badly placed 
openings of limited area would have left 
a belt of dead air down the center unfit 
ting it for active use 

But the windows are Lupton Counterbal 
anced They are 3 high with 14 foot 
ceiling* Hence the ventilating area is j 
_ _ of the glaa* area the top and bottom 

opening* are widely separated being 
always equal they insure circulation 

ImiASn 

steel! sash 

COUNTERBALANCED TYPE 

permits using a wider building thus reducing rental 
charges On the top floor with a Pond Truos or specially 
arranged sawtooth roof it enables the most exacting 
operations to be done under ideal conditions. 

Not only does it save its cost by better layout it cams 
it again by better service It does not en 
croach on working space it is easily cleaned 
and painted it is genuinely weather tight its 
welded sash joints never looBen 


DAVID LUPTON S SONS COMPANY 

Clearfield ai d Welkel Streets Philadelphia Pa. 

of moW*m nqviprmnt fo dayl ghting mt%J natu ai ixnttlai on 
Ca n a dian Mftnuftecti rot* The A B Ormsby Co Ltd Toronto 



The Design and Construction of Induction Coils 

By A FREDERICK COLLINS 
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This work gives m minute details full prnct ral d rections for making eight 
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and the deeenptions are written in language! eas ly e mprehended 
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efficient Utve which ctut l>e easily Inspected and 
which will give access to the brood* nett at any 
time without materially interfering with the 
working or the bee* 

GUI IIVAIOR— R O Doioan MlUertburg, 
Ohio Thl* Invention ha* for it* object to provide 
a device eapot lolly adapted for < ultlveting corn 
wherein means 1* provided for harrowing the 
ground upon each *l<lr of the row to break up the 
crust and form a mukh without disturbing the 
*eed or the growing plant* and adapted to be uaed 
until the < ora I* laid by 

IRRIGATION CHUCK— G W Rica Twin 
roll* Idaho An objert of this Invention la to 
provide a movable and adjustable Irrigation 
check formed with two vertically reciprocating 
wing* operating In conjunction with two rrce* 
lever* and a cs.it v a* attached to each wing to 
lit any Irrigation ditch that will raise the water 
in the ditch aa 1* neressars for taking It out of 
the ditch and on the land and al*o provide a 
free passage over and through the check for 
woeda and other rubbish 

REVERBIBIE IRRIGATION BOX — G W 
Rice Twin Kali* Idaho Thl* Invention re- 
late* to a metallic Irrigation bo* for taking water 
out of a (tilth and controlling the volume a* 
required The bo* face ha* an adjustable wire 
screen to keep ruhhUth from stopping It up By 
cutting a bole through th< ditch bank one may 
force the wings or tone of the bo* in the bank 
and forcing the projection or lower aide of the 
box Into the earth In the bottom of the opening 
The box Is so construe led that It Is reversible 


FOUNTAIN PEN — K O Wooti 470 Put- 
nam Ave Brooklyn N Y Among the principal 
objects which the Invention ha* In view are to 
provide mean* for moistening the nib* of a 
fountain pen to avoid blotting of the Ink at the 
beginning of the operation of writing and to 
simplify the construction Tho desired result 
Is accomplished by pressing a button at the upper 
end of the pen wlilrh forces a small supply of 
Ink under tho nibs and puts them In (ondltlon 
to commence operation 

FOCAL PLANE SHUTTER — K C Bask 
80 W Mth Bt Now 3 ork N Y The Invention 
relates to photograph I, cameras Its objort Is to 
provide a focal plant shuttci arranged to permit 
of an urately and positively making exposures in 


1 adopted to bo disposed vertically and Into which 
- a cement key may he cast which would lock tbs 1 
blocks at the Joint* so os to relieve the weight of < 
the block* on the underlying blocks and transmit < 
' tho weight to the members to which the hloeks < 
are Joined 1 

( no, vrktte case — E Ou>mvwe*. we- * 
1H« Butler at Brooklyn Y The general ' 
ihjttrl of tho Invention Is so provide a can which ' 
lx rtnlte of tho cosy end convenient placing of the 1 
ilKoriitos therein without danger of their being 
, I rokon the caee being composed of half sections l 
with h are hinged together at the bottom eo that | 
tho case con be completely opened, one section of j 
of tho cose having soots arranged in a 11ns so that , 
llte cigarettes may be held In proper spaced < 
rotation 

VFOKTABLR GLUE OR ADHESIVE — C. 
BnitootiiRT core of P W TunneU ic On Inc , 

15 N flth at Philadelphia Pa An object of 
the Invention is to provide an adhesive forming t 
thick smooth paste which on drying givsS a dear 
film In place of the usual dull opaque Sokes. Tbs 
process of making the starch compound consists 
In treating hydrolysed starch or its derivative 
with formaldehydo and on ammonium compound 
adapted to form hoxomethylene-tetramtn the 
quantity of which doc* not exceed 2H per cent 
of the quantity of starch by weight 
CHECK BOOK — B L HotusTao, Aitksa 
Minn An object of the Invention la to provide 
I a small compo< t check hook including a series of 
, pages In which iheok blanks and record blanks 
9 alternate throughout the aeries and of which the 
’ check blanks alone are detachable and the record 
blanks are provided with spares registering with < 


SKYLIGHT BAR— 6 A Btwcaa. 304 Port- 
land Bt Oakland. Cal One of tbs principal 
object* of the invention Is to prorid* an astragal 
or pane supporting bar (Or use In ocomcUcb with 
skylight or the like Another object is to pro- 
vide mean*. In the nature of auxiliary gutters, 
forming a part of and communicating with the 
malu gutter for collecting the water of oondensa- 
tlim which gathers on the under ride* of the panes, 
and delivering it to the main gutter 
1 ELKSCOPIO SMOKESTACK — K Laws** 
Baltimore Dry Dock A Ship Building Co 
Baltimore Md An objort of tho Invention 1* to 
wovtdi a telescopic smokestack adapted pri- 
marily for use on ocean gain* vessels, which 
include* Jackscrww and gear device* for raising 



PORTABLE CAMP— H THiaeeSK mid R 
Laos 2737 McKinley Hi Davenport Iowa 
lbs invention is naiierially adapted for the use 
oT automobile and camping parties being com- 
posed of s frame of light material with ends and . 



OLDFlt —G Cobson 050 W 
ork N Y The object of the 
>Vldi a portable holder designed 


contents of the bottles In pi i| i r condition by 
refrigeration and to allow of (onvenlontlt heating 
a filled bottle prior to feeding the contents to the 

'^CONSTRUCTION BLOCK JOINT — P 
GniMNia 17 Massachusetts Ave North Andover 
Mom An object of the Invention Is to provide 
a simple construction block whU h Is particularly 
adapted for concrete blocks and whit h Is char 
notarised by the provision of sinuous groove* 


side walls and a roof which are so connected os to 
farm a rigid structure and adopted to be dls 
connected or collapsed the section* folding upon 
each other alternately and In opposite directions 
for storage and transportation 

DUMMY AERIAL BOMB — E V Eoxssoh 
Perth Amboy N J The Invention relate* 
particularly to dummy bombs utilised In the 
training or Instruction of bomb droppers the 
object being the provision of a simple construc- 
tion whereby to permit of the manufacture of tho 
body of the bomb from plastic material and 
distribute the weight so that the center of gravity 
may be located at the proper point with means 
to secure a relatively lighter tail-piece carrying 
tho guide wings a portion of which means also 
serve* to properly distribute weight 

FILM MOUNT— W L Human 107 Haw 
t borne Ht Hot Spring* Ark The Invention 
bos for It* object to provide mechanism especially 
adapted for mounting X ray dental films In such 
manner that they may be easily viewed by trans- 
mitted light The mount comprises a sheet of 
cardboard having an approximately central 
opening said opening having rounded Inward 
extensions of Its end* and side* for engaging over 
iht film 

SIPHON C11EAM REMOVER— J H Conn 
mrsn Oakaioosa lows The present Invention 
relate* generally to siphon cream r emo vers and 
more partlcuhsrly to a remover of the type de- 
scribed In Patent 1 217 H71 granted to the same 
Inventor upon which the present Improvements 
an booed the object being the provision of a 
simplified conatruttion capable of equally effec 
tlvr results and adapted to obviate certain lin- 
net i wearily complicated parts of ths construction. 

FORM FOR CONCRETE VESSELS — 
o p Kbohokr, El Paso Texas The Invention 
ri l&tes to concrete forms and more particularly 
to farms for concrete vessels An object is to 
provide a form fur com rote vessel* including as 
one of the important feature* a portable outer 
■hell made in sections and adapted to be uaed 
again and again In building different vessels 


the extensible section sold device being located 
externally of the stark so as to be protected from 
tht stack gooes but also eo located as to be 
protected from the weather Another object 
la to provide a housing for the Jsckaaww and 
gear devices 

REGISTER — C G Scobs*. 104 N fith 
Street Richmond Va One of the principal 
object* of the Invention Is to provide a pocket 
register which will be of particular use to traveling 
salesmen Another object Is to provide a register 
having a series of disks adapted to register the 
total amount of expeiteM and haring a second 
aeries of disk* adapted to indicate the amount 
of expenses during any particular space of time 
means being provided whereby the second series 
of disks may be set at xero without affecting 
the first series 

HKWER gAnhTRUOTION — W B Goat 
care of M J Hannon (Wfl Bo 18th Street, Louis- 
ville Ky The Invention bos for its object to 
provide a conduit of molded blocks arranged In 
such manner as to provide a maximum of resist- 
ant*' to straw In any direction wherein an Inner 
and an outer series of blocks Is provided the 
members of each scries being locked against dis- 
placement In any direction and being locked to 
the members of the other series against displace- 
ment la any direction 

THERMOSTATIC FIRE ALA EM — H H 
Camp Hpenccr W Vo. The Invention relates 
more particularly to a thermostatic member for 
use In connection with electrical alarms of fire 
and other typo* the object bring the provision 
nr a thermostatic circuit making alarm member 
which will be at once simple ha construction and 
strong and durable In use 

LENS SHIELDING ATTACHMENT FOR 
< AM ERAS— B M Taxahasbi Horlowton 
Moat The Invention relates generally to 
lameros but particularly to a lens shielding at- 
tachment d (worthed In patent 1 31111 137 granted 


Webster St , Son Francisco CM This famttkn 
has for Its object to prorid* a binge which wfli 
automatic*#? etaee the doer When it has beat 
opened end releseed and w heroin checking 
mechanism is provided far ouehkwtag the ckxh« 
movement of the doer The Mage oonsteta of a 
casing composed Of a section forming a chamber 
for liquid havhig connected with the lower end 
thereof a section forming a cha mb e r tor holding 
tho spring which closes tho door, the sections 
having threaded engagement 

PRINTING ^REHH —A J Smith. 80S W. 
land St Apt 8 New York NY An objert 
at the Invention Is to provide a printing press 
whereby static electricity incident to the operation 
of a press Is dispelled or neutreUned end an equal 
drying of the Ink Is obtained without danger of 
Igniting the paper Another object Is to provide 
a gas burner having a supply valve can trolled 
by electromagnetic moan* controlled by the 
Stopping and starting device of the printing 
press to automatically turn an and shut off the 
gas supply when the press I* started and stopped 

BTONE CUTTING MACHINE— O W 

Kbum Maple Ave (Springfield Gardens Queens, 
N Y The object of the Invention is to provide 
a machine for cutting granite or other atone to 
ornament the face thereof aooordlng to a pre- 
determined design without requiring Undue 
physical exertion on the pert of the operator 
To aaoompbeh this results use Is made Of g row of 
chisels actuated simultaneously by power, 
kmsdtudlnal feedln* miens ft, rlmnltsewntei 
feeding tht chisels bodily in the direction of the 
length of Uw row of ousels and feeding mms for 
■hnultaneousty feeding the chteete up w dawn. 

OFFSET WEB GLEANER FOR PRINTING 
PRESS — J M Tara*. 1023 Jacket* A vs, 
Bronx N Y. Among tbs principal etjaote of 


to the Inventor The prims object of the pr e sent 
invention being to provide a lens shield by means 
of whkh a bms may be eonveutiently shielded 
tiiihir with or without a ray filter and the latter 
conveniently carried nd carefully protected in 

f ARTON — J B Lowy, i# Poet Ave New 
York N Y This invention relates to a carton 
or collapsible container for breakfast foods, grains 
or the like the object Is to provide a carton formed 
with a dispensing opening In Its top so that the 
contents can be poured out there being a fokteok 
Sep or cover to ttoraeBy close the opening tod 


, packing rotter to provide apparatus tor the above 
l stated purposes which ere taterehengeebi*. 
t end to ooncoitrate the enoumnleted debris col- 
lected from ths web 

■ VENDING MACHINE —8 Tennis oddrete 
[ Leon Tenner 587 W Congress Bt Savannah. 
Go. The Invention relates particularly to ma- 
chine* for vending candles chewing gum end. the 
. Uks one of the main objects Is to prorid# such 
, a machine U a compact form whereby It wM 
i occupy bat little spans ■■ tor instance, upon 
. the bock of e theatre seat Another object le to 
r provide mesne for preventing ths delivery of 
s merehaodtee contained In ths machine by spurious 
. substitute* for coin for which the machhie li 
, designed end to prevent the Insertion qf a coin 
. white the m e r c h a n dise Is out of normal position 
VULCANIZING PRESS — P and B Da 
Mattu Garfield N J Among the principal 
, object* which the invention he* In view ere to 
, provide heat-retaining means for surrounding 
j molds used In vulcanising rubber articles to 
, prorid* s press with s chamber tor preventing. 
. the ra di ation of heat from the edges of ths molds 
! end articles contained therein to provide mease 
for applying on sxponsl veheotln* medium to the 
molds end to prorid# a simple diwahto and 
' efficient cabinet and full-open-door thsroSOr 
, SYLLABIC TYPEWRITER— L Ttou. 

. Rome. Italy Thl* Invention refer* to typewriter* 
[ known as ' syllable typewriter* which permit of 
contemporaneously printing several letters One 
of the objects I* to provide a typewriter of this 
cleei which will permit of printing st a stroke two, 
three or even more letters or signs arranged In 
any way whatever without preventing the uee 
of tile single keys In the same manner a* In the 
ordinary typewriter* ri* tor printing a letter 
or sign st sach stroke 

SILENCER POR VALVES — M 0 Dlirr 
323 X 155th St New York N Y Amro* tho 
principal objects which the invention has In view 
era to compensate for the expansion and con- 
traction of the metal part* of direct acting 
valves to avoid varying the action of the valve 
mechanism find to simplify the construction of 
the silencer The silencer has nsfllaot bifurcated 
m e mbers the end* whereof are flared the members 
S ore Integrally connected by a reduced section In 
i the form at an open bore extended through the 
I Mgr or Joined end of the eUanoer 

ORTHOPEDIC TABLE— 8 Toeoennu*, 
i 05 George St Brooklyn. N Y An object of the 
Invention Is to provide a table w heroin the feet 
' and leg stretching supporting ban may he not 
i only swung In a horiso u tal plan* but may be 
v adjusted toward and from each other In the earn* 

I plane A farther object 1* to provide an tm- 
i proved tightening co ns tn ioti n a tor Ibokt&g the 
i part* to any d**trod edfuroed pntitoto. end to 






•The Official U.S. Standard 


nPHE WISCONSIN was officially designated as the one 100 r ( 
1 perfect engine of Liberty Truck Type Other motor 
manufacturers were ordered to make their engines as nearly 
like the WISCONSIN as possible The performance of 15,000 
WISCONSIN Motors m war service was the basis of the 
Government’s choice 


Built -m, consistent quality — ample 
power and durability — are the factors 
behind the WISCONSIN’S remark 
able records in peace and war These 
records show a steady progress through 
the years to the present climax, the 
WISCONSIN Liberty Type Motor 
now available for commercial trucks 
and tractors. 

Manufacturers who believe that quality 


overshadows comparatively slight dif- 
ference in cost will find in the WIS- 
CONSIN’S dependability an assurance 
of future security for their product 

The same engin ers who designed the 
WISCONSIN liberty Type Motor 
now offer truck and tractor manufac 
turers the same services that have been 
given to the Government for more 
than a year 


Wisconsin Motor Manufacturing Co. 


Sta. A, Dept. 302 


Milwaukee, Wis. 
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$ 575.00 


Enjoy 
Outdoor 
Life This 
Summer! 


I Vi l K J VMIM iw i\ fiom tho heat and discomfort of 
J u ailed in lit* tins Hummer! Lot them enjoy — espe- 
cially tho Kiddies the fnidom, health and pleasure of the great 


Tut up mi int x| em.no sturdy, runtio Bossert Bungalow within com* 
niulinic that mu of (ho city— at the eeaahoro or any other delightful 
Hurnmt ring spi t It will pit ie a wo loome change for “ Mother/' a source 
of fun nn ( lit dlh for jt ur children and a tonic for yourself The morn- 
ing mil cc< mug dip in the rolling surf or plunge m the cool inviting 
wotem if th« nt arliy lnkt alone will more than recompense you for the 
small lint it mi ut requirt tl I ike nil 

Bossert Houses 

the Bourn rt I'otono Hills Bungalow l* substantially built Any two 
persons ilnolutilv without experience- can quickly and easily erect it 
Sbipfs d hi sections of convenient size for handling All you need do is 
asst mbh the parts Simple instructions furnished Absolute satisfaction 
guarautetd 

Hit Bossert 1 Pocouo Hills' Bungalow ia single walled No interior 
finish Exterior artistically stained brown with 
I \ J I treosote which preserves wood even better than 

I ^ I dots paint The shutters are stained green and 

art madt solid so that bungalow may he closed 
J I up for winter 

** ** Order now and delivery will be made In the 
****** — — early Spring 

✓H I MV " Pace of Bossert “Pocono Hill*" Bungalow — $576 

i i f l—| I fob Brooklyn Send chock or money ardor for 

rojsor I d . $ 143 75 Pay balance of $431 35 when notified 

** * * I **' bangalow u ready for ehipment Send 19c for oat a- 

' I log showing the complete line of Boeeert Hoaeoe. 

Louis Bossert & Sons, Inc, 1305 Grand St, Brooklyn, N. Y. 


96-Page Catalogue of 

Scientific and Technical BOOKS 

Luting 2504) tlilei an 100 luhjmeti 

S k 1 1 1 from morn than 7 (M)0 books now in print This catalogue is the 
t at an 1 li si list i f tt t hint al Bnd sticnlifio lift rat uni which t an 1 m scoured 
ii 111 it ns in (lit | ublish ng business oro so sevt rt tliat it is with some d ffi- 
livtlnt many books tun be obtained lor whu hh ason this new and timely 
uloeu rfbr ikivuHbf pnrlii ulurly wi It omt 

11 If t I V 1 r VO r C PI/ •lent /ro. m aprlicolum 

tmkat w-urn Mi Scientific American Publishing Co. heeUk.il 



•nee be benefited by the greatly increased 
value which the syrup industry promises 
to give to grapes, but if the sugar factories 
will mu vert the juice into syrup, which 
they are well equipped to do, they will be 
kept running several months longer each 
year Hitherto, the sugar beet "cam- 
paign as the sugar making season is 
called has only lasted about three months 
so this plan would seem to be a distinct 
advantage to the factories 
Tht State University is a high and con- 
servative authority, so it seems very nearly 
oertam that the solution of this vexed 
problem in at hand, and that it it to be 
solved in a way more satisfactory than we 
had dared to hope 

The Economic Effect of the Low of 
Alsace-Lorraine 

T HL economic loss to Germany involved 
in the cession of Alsace-Lorraine is 
discusst d by Dr Felix Pinner, ths financial 
editor of thn Berliner TapcUalt, m a reoent 
issue of that journal The author oonoedes 
that the at oeptanoe of the terms of Presi- 
dent Wilson has given an international 
aspect to the Alsace-Lorraine question and 
suggests that it might be worth examining 
the economic value of that territory to 
Germany He points out that Alsace- 
Lorraine is not only one of tho most highly 
developed manufacturing parts of the 
Empire but also, what is more important, 
one of the chief sources of raw materials 
with which Germany is not any too wall 
supplied 

The mere loss of a manufacturing indus- 
try, no matter how highly developed, is far 
less senoua than the loss of a supply of raw 
materials Manufacturing industries bsssd 
largely on foreign raw materials may be 
easily transplanted, the productive foroes, 
the capital, the enterprising spirit, the 
technical training and commercial con- 
nections involved are comparatively mobile 
and may be restored after overcoming a 
certain amount of disturbance during the 
period of transition The loss of raw 
materials, on the other hand, is fmal and 
irreplaceable The more mention of ore, 
potash and potrolt um w sufficient to indi- 
cate the significance of Alsace-Lorraine as 
regards to raw materials 
As to pstrokum, Alsace produced poor 
to th< war 42 per cent of tho total amount 
of 120 000 tons of crude oil produced in 
Germany, and while the yield has increased 
somewhat lately, it is still of slight lmpor- 
■ tanci as t umpared with the total German 
I consumption of petroleum The potash 
i deposits are of for greater importance, both 
.from in economic and politit o-eoonomic 
standpoint It is true that the potash 
deposits in tho other parts of Germany are 
I mort than sufficient for domestic consump- 
tion and export But the lorn of the AL 
| satiun d< posits (about 10 mine* belonging 
mostly to the German potash syndicate) 
will deprive Germany of the world monop- 
oly which it has heretofore enjoyed and 
takt away from it one of the few weapons 
of economic defense 

W bile the statements m the Allied press 
to the iff* tt that the AlsatiaD deposits will 
be sufficient to provide potash for all 
countries outside of Germany may be 
exaggerated, the fact remains that the loss 
of these deposits is of extreme importance 
The potash monopoly, the writer asserts, 
enabled Germany not only to fix tbo pnoes 
for foreign market* above those for domes- 
tic consumption, but also to offer an im- 
portant product in exchange for raw ma- 
terials produced by countries depending on 
German potash 1 he loss of the Alsatian 
deposits will, therefore, put an end to the 
independent export policy of Germany as 
regards potash and will fares it either to 
cot pm e« or enter an agreamast with the 
new owners of the Alsatian deposits 
The most severe blow will be the loss of 
the iron-ore deposit*. It is saf* to state 
that without the atxpdsition of ths Lon 
ram* iron-ore deposits m 1871 the astonish- 


fVfcrwy 23, tflft 

Jag development ot the German tent and 
steel industry wtmW bs ntUakakk 
From * fstr mOttoa torn the Genua tew 
and steal production te eis josd within the 
two decades p recoding the outbreak of the 
war to 19,000,000 tons, far outdistancing 
the British production and being 10,000,000 
tons behind the American production 
The importance of the Lorraine deposits k 
not indicated by the iron and steel produc- 
tion of Alsace-Lorraine (2,286,354 tone), 
but by tho faet that the entire iron and 
steel industry of ths western part of Ger- 
many, particularly in the Rbomah West- 
phalia and Saar district*, depended to a 
large extent on Lorraine lunette The 
Lorraine and Luxemburg mines (the Lux- 
emburg mining industry being closely 
connected with (hat of Lorraine and ths 
separation of Lorraine will probably mean 
the loss of Luxemburg as a member of ths 
German Customs Union) supplied in 1918, 
38,800,000 tens of iron ore out of a total 
of 35,000,000 tens for the whole of Ger- 
many, or 77 per cent on the basis of metallio 
content The low of Lorraine would, 
therefore, mean that for a large part of its 
iron-ore needs Germany would depend on 
foreign countries, while in 1913 it imported 
foreign ore from Bweden, Spain, Russia, 
and, perhaps, even from France, but the 
raw material barns of its industry wiH be 
narrowed to such an extent at to tftdangRr 
its maintenance and further development. 

In considering the Alsace-Lorraine aide 
of the question, Dr Pinner points out that 
the restoration of that territory to France 
does not necessarily mean the transfer of 
Germany’* position in the iron and steel 
industry to that country It is olaimed 
by the writer that France has neither the 
organising ability for large-eoale industry 
nor the fuel supply required to maintain an 
extensive iron and steel industry He cites 
the backward state of development of$tbs 
De Wendel holdings in Lorraine, recently 
confiscated by Oermany, a* proof of the 
lack of enterprise on the part of the French 
holders of ore deposits He also states 
that in spite of the fact that the French 
portion of the minette deposits was larger 
than that involved in the loss of Lorraine 
in 1871, tho iron and steel industry of 
French Lorraine could not stand in com- 
parison with that of German Lorraine 
Only a small part of the ore mined at Briey 
and Longwy was used in France, and the 
remainder was exported in a raw state 
The writer admits that this was not due 
entirely to tho lack of enterprise on the 
part of the French industry, but partly 
to tho lack of ooke, and calls attention to 
the arrangement in effect before the war 
by which German ooke was exchanged 
for French ore The transfer of the Lot- 
nine iron industry to Frvhoe will still 
further morasso the French demand for 
coke, and although some French writer* 
maintain that the requisite supply might 
be obtained from Great Britain, Dr Pinner 
point* out that it will not he to ths ad- 
vantage of that oountry to further ths 
development of a rival industry in Lor- 
raine, even if it should belong to Franee. 

Airplane* and Seaplane* of Our 
Navy fat Wartime 

T he activity of airplanes and seaplanes 
used by the United States Navy during 
the war for overcoming the submarine 
menace m one of the most interesting 
chapter* of history about which, for 
"tactical reason*, ’’ little has boon published 
to date Now that the war has been won, 
however, naval officer* are satisfying the 
wishes of interested organisations by 
describing and illustrating just what has 
been done to make America’s participation 
in the war so effective 
At the annual meeting of the Society of 
Automotive Engineers, in progress in 
New York, Commander H 0 RichsedsoO, 
U S N , presented a highly instructive 
paper on the design and equipment* of 
Navy airplane* and seaplane*. Many 




After the First Real Test 


After the end of its fir*t season of hard 
service— after your motor vehicle has 
traveled 3000 miles or so — after your 
tractor has plowed harvested and 
threshed after wear has begun to cause 
looseness here and there — 

Then comes the real test Up to this 
point most electrical systems do all that 

required, but beyond only the best 
can possibly be good enough 

The doctors car then, if ever, will 
show signs of weakness that his maxi 
mum demands— frequent starts, short 
runs— would emphasise in the system 
that supplies current for starting, light 
ing and ignition 

The long haul truck will have de 
veloped some electrical weakness unless 
its equipment is built to stand long 
trips over rough, difficult roads 

The tractor in particular will by then 
have shown m its hard field work, if 
there is lack of proper design and con 
structkm of its electrical component 


All three of these services mean short 
life for the battery and a short road to a 
crippled electrical system unless gener 
ator and motor are particularly well 
fitted for their work 

Westinghouse Starting Lighting and 
Ignition Equipment is designed to meet 
the exacting requirements of each and 
every field to which it is applied and 
has proved its worth again and again 
So well has Westinghouse built, that 
its equipment year after year has stood 
up under the most severe operative con 
ditions 

Fundamental soundness of product 
will be as vitally important in the days 
of readjustment as during the many 
months when the efforts of the Westing 
house Company as of many other manu 
facturers have been concentrated on the 
winning of the War when munitions and 
electrical powet machinery have neces 
sanly come fir* end apparatus even 
of such essential character as automo 
mobile starting end lighting has had 
to take second place 


WESTINGHOUSE ELECTRIC * MANUFACTURING COMPANY 

lUriwn N i l l«o^nwl Dtpurtnunt 
Onto M» M*» Ywk citr UO-lU Wwt 4Sd4 Sum* 
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AJntbnes and Seaplanes of Oar 
Ngtjr in Wartime 

{Continu'd from pogc 18H) 
of work during tha war, and it w to be 
i#gpeot«*i that thf lessons learned will be 
1 tftliuod by thiun m tho (-obstruction of ait- 
ctaft to bt uxixl during peace tunes an well. 

Comnitimlir Ruhardaon states that the 
ci}Qi|Mii!itiv( mactivity of tha tier man and 
A list i ntii flints practically reduced the 
action of our si npliinos to codpomtion with 
the Allied fleets Coast stations were 
established in Italy, France, Great Britain, 
and tho United States, and wore used as 

tilts of opt ration from shore 

binui Moult of these bases were subject 
to attack by i m my planes, the Navy had 
to have also land machines for tho protec- 
tion of such establishments In his paper 
Commander Ui< tmrdson gave a description 
or the vurious types of airplanes and sea- 
planes us developed during the course of 
tho war Every effort was made to pro- 
duce suitable seaplanes, to do effective 
submnrine patrol and convoy work The 
two tjpes of seaplanes used moat exclus- 
ively wire the H b-2, a smgle-raotorod 
plant, and the H-lfl, whit h is a eopy of the 
English siaplane ol the same typo The 
5-F-L type was completed too iato to soe 
active sirviei No attempts ware made 
by the Navy to develop land machines, 
tho regular Arm) pluuea being adopted 
Among the latter were the Handley -Page, 
the Italian Capioni, and the Dellaviland- 
Four and the Dcllaviland-Nmo For 
training of pilots the Curtis N-9 was in 
favor, equipped with the Curtiss OXX 100 
horse-power migini This is a biplane 
with u single center float and wing tip 
balam ing floats The Curtiss F boat also 

as used for instruction 

Tho C ommauder explained that while m 
general there was no great difference in 
the design of land mui hums nnd seaplanes, 
tho weight of the latter was necessarily 
greater and required a different landing 
gear and apparatus enabling the seaplane 
to leave the water and take to the air 
A number of charts were shown to illustrate j 
performance of various plant* taking 
into account the lifting i opacity, speed 
through the air, resistance to penetration of 
air, ami the jiowor required fot traveling at 
a speed from 50 to 100 miles per hour 
Details of air propeller design were also 
dutuMscd With a Liberty engine develop- 
ing 380 borae-jKiwer at 1,000 revolutions per I 
minuti, a sjieed of 80 miles jior hour 
attained 

Considerable development work was 
done to determine the most advantageous 
form of float tests were made in the] 
modd basin at Washington, using models 
one-twelfth the normal size W'hen the 
tests were repented with full-sued floats, 
the results were found to check accurately 

The Commander advocated the geared- 
dowc propeller arranged to turn at 00 jier 
cent of the speed of the engine Tins 
would allow the uso of a 1 1-foot diameter 
propeller instead of the 0-foot, and would 
raise its efhciency from 09 per cent to 73 
per cent . 

1 be H 8-1 u capablo of carrying a lood’of 
6,500 pounds at full speed The H-10 is a 
twin-engine seajilunc It carries a pilot, 
an observer and a (Wireless ojxirator, a 
number of guns, and four bombs The| 
F-5 is 10 per cent lnrgtr than the H-10. 
More recently a new tjpe, tho N C -1, with 
three largo engines, has been perfected 
This is a compromise between a hydro- 
plane and a flying boat, and is adapated for 
earning a large caliber non-recoil gun at 
the how A number of this type are being 
built it present 

Ihe Commander is of the opinion that 
the future will see much larger * 

He says the structural design 
nautual engineering is now well in hand, 
and Abe use of wind tunnel experiment* 
and full-sixed experiments hove brought 
also the aero-dynamic engineering features 
to a satisfat tory state of perfection, so that 
the jierformanoe of new design* can now be 
predicted with a reasonable degree of ac- 
curacy, even before construction has begun 


paper when et 

patent! subscriptions, book*, oto This will 
greatly facilitate answering your quantum, as in 
itwy ousm they have SO be referred to experts 
he full name and address should be given an 
very sheet No attention will be paid to un 
signed Queries Full hints to corr si undents are 
printed from time to time end wUI be mailed on 


(14296) J. A. F. asks. About a year ago I 

w mentioned in the Soiaimnc Aubbican where 
man bod invented a thermo-phone, that was of 
value far parsons hard of bearing and that the 




no further Information 
io 1 hermophonu for sa- 
lt in a most delicate 
of tho sound is a thin 
twenty-five ten- 
on inch thick rhe air surrounding 
this strip is heated or cooled hy the increase or 
decrease of heat in the platinum strip. If this 
Is retained in the box in which the strip is 
contained the expansions and contractions of thu 
sound The electric currant 
in tho strip Is varied by the vibrations of the micro- 
phone transmitter It would seem to be too deli- 
cate for rough use oe a telephone The lnatru- 
Is described In the 8ci»«mirtc Ambbican 
Vol lid, No 4 dated July 34th. 1015 

(14300) a E a oaks' Wbioh hoe pro- 
iced the higher degree of temperature, an 
electric furnace or an oxy-ocetelyne blow torch? 

The oxy-ooetylene flame is usually set at 
Jt a 000 degrees Fahr . and the electric arc at 
6.300-7 000 degrees Fahr 

(14301) JDK asks' Is the decrease 
of resistance in a carbon Sheath due to the fact 
better contact bet ween 
surfaces of carbon blocks, or Is it thought to 
depend also upon some Internal change? How 
a variation of resistance can be produced? 
What other substances besides carbon are or can 
he used and in particular Is there any substance 
which exhibits tills effect when used not in numer- 
ous blocks but as one solid piece? Can you refer 
me to any discussion of theso phenomena either 
In Bonimrii Aumu >! ( 
carbon resistance units a 
plates act simply by p „ 

surface Into contact and therefore reduces the 
resistance There Is no Internal rbanae We 
do not know tho rate of change with pressure 
It would be found for any particular rheostat, 
since the size of plates and tbalr roughness or 
smoothness would be involved in the determina- 
tion We do not know that any other material 
Is used In this way Metals are too hard to yield 
to pressure, and noti-oonduotors are out of the 
question We do pot know any arfldss an the 
tubieci 

(14302) G R T asks' We have been 
studying about the pressure ot water, and are 
anxious to know the variance of pressures at mid- 


top to the bottom We ore also wondering what 
became of the ' Titanic Is ll probably intact 
in the spot to which it sunk, or has it boon crushed 
to pieces by the pressure? A. The pressure in 
fresh water incr e as e s one atmosphere, usually 
called 18 pounds but more accurately 14 7 
pounds per square inch for each 94 feet from the 
surface down to the bottom for any depth Bea 
water is denser and so heavier, than fresh water 
Its avenge density is 1 0*6 fresh water being 
unity Hence if yod divide *4 feet by 1 030, you 
will have the thbOcnees of the layer of sea water 
which will oause an increase of one atmosphere 
of pressure It Is 38— feet Since water it 
nearly taotimpreeslhle the density does not la- 
crosse Very much until a very great depth is 
reached At the depth of six miles, or at the 
bottom of the deepest places known, the density 
is only about a fifth greater than at the surface, 
and the thlckna aa of the layer which gives a 
preenre at one a tmvegth s r a is about M hat 
The pressure at this depth, S aiJea. is about i,ot 

swiftly t» 
velocity Her c 

sir ootkpred before rite had sunk to *. 

depth, since her piatea wen not «kMt. When ad 
her emapartmente were fflVod with re* 

Uke the heavy nun of Iron that *k»i 
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COLONEL 

ROOSEVELTS 

LAST 

EDITORIAL 

On which he corrected proofs Sat- 
urday, January 4th, will be pub- 
lished in the March issue of the 
Metropolitan Magazine. It is his 
last message to his countrymen 
and breathes the stalwart Ameri- 
canism of the great leader. 

The March Metropolitan will 
be a notable magazine for the 
Colonel’s many admirers. In ad- 
dition to containing his last edi- 
torial a large page size portrait of 
Colonel Roosevelt, the one he liked 
best, in rotarygravure, ready for 
framing, will be included. An- 
other feature also handsomely re- 
produced in gravure will be the 
Colonel’s famous Metropolitan edi- 
torial “The Great Adventure,” 
which has taken its place in Am- 
erican literature with Lincoln’s 
Gettysburg speech. The Editor of 
the Metropolitan contributes an 
interesting and intimate apprecia- 
tion of the great part the Colonel 
took in crystallizing America’s 
fighting spirit in the last history 
making years of his life. 

METROPOLITAN 

For March 

On the Newsstands February 15th 

If you are not conveniently located for newsstand pur- 
chase send 25c to the Metropolitan Magazine, New York, 
and a copy of the March issue will be mailed you postpaid, 
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NSW BOOKS , ETC. 

Foes Dimensional Vista*. Bt Clauds 
Bragdoo Now York Alfrod A Knopf 
8vo , 134 pp Pnes, 91-36 
la fata 1*24*1 vetS tan Indsfel 
or the fourth dlmsnslon end bicker i 
gives the reader without nwcrling to matte* I 
matics am 
Mew, end at the 
teem to foreshadow The tetter pert at the work 
leant toward oriental pUtosophy end 


Simpi ikied Navigation tor Skips and 
Aim tun A Text Book Baled upoi 
the Saint Hilaire Method By Cba* 
F ana Poor, Professor of Celestial Me- 


rhartN I n^SlAO 
Tht rrindplee that form the 
avfoaUon are here (et forth ehoi 
k r x a plicated language and formula*. The : 
fund* uenlal Stunner method combined with the 
l thods named after their originator 
Hilaire has thn advantage at yielding 
wulu under all condition* and 1* fully 
Aerial navigation calh 
accuracy hut greater simpNritv ant 
working a night the final chapter ii 
framed i meet aerial need* and the work offer, 
val lat 1 awhiutnce to navigator* In training 
whell ( f< r water or air work 

Haw Book op Whip C altulations, Cow 
hi ri i view aw Operation By Charles 

H Hughoa Naval Architect and Engi- 
neer Now 1 ork and London D Ap- 
pleton and ( ompany 1918 8vo , 765 
pp illustrated Prut 15 net 
Thi* liandv work aaromblea twtween It* 
cover* a va»t fund of practical data such a* is 
noodod by those engaged 
and operating or ship* The student ship owner* 
and office men underwriter, and 
turn to it with assurance. it* fact* and table* 
deal with the material* and their strength con 
•tructlonal machine and laum hlng calculations 
heating ventilation refrigeration drainage plumb- 
id fire extinguishing systems general equlp- 
und the operation 
1 lurhine* Diwol t 
fully treated anti the latest marine practice 1* 
Much space 1* devoted to the loading and 
of cargoes and the stowage glees of 

The American Bom Book op Siqnb 
Higwaih aw Btruoia By Dan Beard 
Philadelphia and London 3 B Lippin 
rott ( ompany, 1918 8vo , 260 pp , 
% i illustrations Price, 92 net 
Dan Beard founder of the first Boy Scout* 
*o<Jrty need* no introduction to the American 
the latest volume of the Wood 
craft Herie* he ha* called upon hi* knowledge of | 

Ideograph* and of scouts _ _ 

Indian sign* symbol* and signal* with the rreult 
that tin book will he eagerly sought by 

vtre of the open-air life Such signs 

, sort of 

by all and of distinct usefulness The 
‘k Includes steamer toot talk animal (t> 
weather signal, and the railway lantern code 
Tub Dress You Wear aw How to 
Make It B> Mary Jane Rboe New 
York nud London O P Putnam’* 
Song 1918 ldmo , 186 pp , illustrated 
Pnto $1 50 not 

Dress Is an art dressmaking a science. The I 
author of this handbook for 
teacher of that 
u teat each of ii 
woman and the 

will welcome the fund _ 

with (be most prat tlcal direction* for the 
jttnn and working up of material Into tasteful and 
durdblo garment* It helps the home dreas- 
ile fashion and lndiVklsaUty 
of her problem, 

Putnams Automobile Handbook The 
Care and Management of the Modem 
Motor Car By H Clifford Brokaw Rod 
C harltw A Starr New York and 
London G P Putnam’g Bona, 191B . 
8vo 381 pp , illustrated Price, 9190 
net 

By jersnoal contact with thousand* of 

teaming to drive car* the author* have kept m 

close - • • •• -* • - - 


o rtoondle 
M rainy of b 


Ho that their handbook written for the 
benefit of non-toohnieai 
authors ability to 

Mae* «f tteMtsrtsT U I 

1 from artirias that agesared fa fee 1 
1 *f New Yerfc 


MnwRW 

r^aSKSRSK aenras 

mm** bWiwt^M 


Sec urn or Suoorr* in PoUltet Oblturr. 
By Hugh M Wallace CiaefanatT; 
The Standard Publishing Company. 
1918 lStoo, 198 p*>. 

Price, 9 1 (0 

It ia Urns that pMfleNaMMd that tcaiWf 



j nsoeaaary A very o 

it maatai and aaatertal is attUned in 
* handbook written by aa saperisuoed and 


This 1* flret and foremost a gradad « 


the typewriter it 1* wefl adapted ellter to acted 
or for home study The Instruction* are 
shift-key machine prectle* 


Forced Mot bmbntb, Tbopism*, and 
1 Animal Conduct By Jaoque* Loeb, 
M D , Ph D , He D Philadelphia and 
London J B lappmoott Company, 
1918 8vo , 209 pp , illustrated Price, 
«2 50 net 



Practical l 1 lvinh Complete Course of 
Flying Instruction By Flight Com- 
mander W G Mo Minnie*, BN With 
introduction by Mayor General W 8 
Branckcr, CMC, Comptroller General 
of Equipment of the Boyal Air loroe 
New York George H Doran Company. 
1918 8vo , 380 pp , illustrated. Prite, 
91 60 net 

The methods of tuition recently adopted by 
the British flying eorvioas are twee revealed from 
etameotary groundwork to acrobatics by ram 
who apeak with the voice of knowledge an* 
authority History theory , ‘ 


flyers an equal terms and giving a romarkably 
StKHl account of themaslve* Lieutenant Ford a 
‘ ' a mastery at the subject from 


the instructional point of view and there Is no 
resntm why the** (retains tor commercial flying 
should net be helped by the work aa the military 


Ira Cantonment Manuai By Lieut- 
Ul W G Kllner, U H A and Ogpt 
A J Mac Elroy, T7 B A New York; 
D Appleton and Company, 1918 
16mo , 822 pp ; llluatriUed Pnoe, 


whole Arid of military training sketch and 
explain the dudes of the soldier and point the 
way to tbo winning of a c 
(true dona are crisp tea* 


iw»7 nsuoasi vvorgmen a 
Compenjatlon Bureau. 191& 8v© ; ft- 
lustratod Frloe, 91 10. ' 


•nd manufacturer* of woodworking an. 
fihlnery have oooperated wtth the Bureau ki 
making this collection Of standards, il" ' 


a the subtoot of frmwabi* m 


sdtoted The fmtertl lo u s of «*M|* an ftp* 









MARMO 

Advanced Engineering 
In the hour of peril wiajk 1 
French motor car factories vMrtjp* 
&*&ed in war work, France, 
place of the modem motor 
to America for help to enfsjflyl 
fcreat army staff with mean* $!'« 
able transportation, France Jksfr 
what she wantedr--reliabiU^jew) 
a nee, speed and ease of 
We consider it a st^nallkm^ 
in this crucial time the Ftenckjjf 
emmental motor experts, t wn 
Maraon 34 as the Amenc^ft jrttoo 
suited to their needs. 

Every Marmon owner wtitar* 
ooswder this a tribute tohkjwft#* 

Nosdyke & m!x&s&< 
Company 
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WHAT MAKES VALUE 
in A MOTOR TRUCK 

A TRUCK yields so much performance for so much 
money — price plus operating cost. What it can do, 
how long it can do it, how dependably, at what cost, alone 
determine its value, into which enter five factors to be care- 
fully considered by every purchaser. These are: 


Record and Performance 

W HAT a truck can do is measured by 
what it has done, in work accomplished 
and length of service Where comparative 
cost records are properly kept, single unit 
White instillations grow into fleets In 
mixed fleets, White equipment is uniformly 
selected for the hardest task. 

The Maker 

E VFRY truck needs a sponsor, a maker 
whose name is a guarantee of honest, 
tflicient manufacture whose policies and re- 
sources assure that he will be here to stand 
back of his product permanently The 
nnjiortanre of this is apparent when you 
consider how few makers survive m any 
line of manufacture 

rhcW^ute Company is financially sound 
It Ins 1-wen building highest quality motor 
vehicles for eighteen years, and holds a 
manufacturing position second to none. 

The Factory 

T HF Wftute factory is one of the largest 
in the industry and is so modemly 
equipped that a very large volume of Out- 
put is obtained per umt of labor. Thus the , 


purchaser receives value fully commensurate 
with his investment 

Truck Experience 

T HE White Company sells not merely 
trucks It sells efficient transportation 
It knows how to install the kind and size of 
equipment for a given task can adjust the 
truck installation to keep step with the 
business It has knowledge gamed by 
years of expenence with many thousands 
of trucks m all lines of trade — an asset of 
the greatest importance to the purchaser. 

Service Facilities 

T O get maximum earnings out of a truck, 
it must be kept going, and this can be 
assured only by resourceful and convenient 
service to the owner 

The White Company has covered the 
country with facilities for quick and com- 
plete service — plants, spare parts and field 
organization It required years to build up 
No new manufacturer can do th»j no small 
manufacturer can afford it. 

The purchaser of White Trucks secures 
motor transportation at the lowest cost, 
expertly installed and permanently pro- 
t tec ted. 


THE WHITE COMPANY, 
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A Trade-Mark That Identifies 
Quality Lumber Products 

E T OnQ-fteLL LI J M RKR COMPAN\ has a well established 

fj**) reputation for the uniform high quality of its lumber products As evidence 
of that fact, in thi short time of tuenty-five years the number of our saw 
mills has increased from one to thirteen md we have become the largest manufac- 
turers of Southern Pine in the United States \ ast virgin forests, complete, modern 
mills, milling methods which are unsurpassed and the infinite care given to every 
detail of our business make this trade mark— 


THE MARK ON QUALITY LUMBER 


That mark is now branded on our lumber products 
It identifies quality 


impregnates the entire sap \s od l ono-Reu. Creo- 
soted Southern Pine Poles possess grest sticngth 
tesist ordinary erass and brush fires and are straight 
and attractive They aie branded on one end with 
the L B mark 


ipn&fiSUaAir Seasoned, Creosoted I >ng leaf South and attractive They aie hr 

em Pine Poles one of our well known pr >ducts are the t B mark 
decay proof They will give satisfactory service for Officials resp insible for coi 
upwards of 50 years for the iPPO-flCU, hydraulic find that IgOfibBSU, Cre s 


re-vacuum process of creosoting thoroughly servic 


Ign&bfiSU, Cre soted Poles assure good 
nl \s ill prose t be a s< und investment 


To be su c of quality ask your dealer for lumber 
products bearing the lono-ftgLL trade mark 

The T ono-fteix l umber f ompanu 

R A LONG BLDG KANSAS CITY MO 


These merest ng took* 
Poles Thai Res st Decay 
and The Poit Ever 


Van fa v of Southern Pine Hat 1 s od Oak 
f loo ng and Creo ote d L I e I t 1 it 
Poles I I ng an I W I Block 


LX gw rta M M as •** mid* 
•f !•** laaf InadWHi Em* 
TM WMd U «m « t toks 
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PACKARD PRICE INSURANCE 

In fairness and justice to all purchasers of Packard transportation units, 
whether Packard Trucks or the famous Twin Six Passenger Cars, we 
wish to make plain our position regarding prices for the coming year 


Packard policy is nothing short of 
absolute insurance of your investment 
lillJlP at P rc8cnt pnce quotations 

If at any period during 1919, by reason of lower 
costs of material and labor or for any other reason 
this Company finds it possible to make a price re- 
duction, this reduction will not only be made but 
made retroactive and we will refund to every pre- 
vious 1919 purchaser the full amount of the dif- 
ference between the pnce he paid and the new 
pnce 

If, on the other hand, production costs should 
increase and a higher pnce become necessary, the 
present purchaser has the advantage of his invest- 
ment as the new pnce will apply only to those whose 
orders are received after the change is announced. 

As we stated some weeks ago, Packard prices are 
carefully and accurately based on the cost of mate- 
rial and labor There was no artificial inflation dur- 
ing the war and costs have not decreased since we 
last manufactured for private consumption, conse- 
quently there is no leeway for a price reduction 
now 

If a reduction becomes possible, every present 
buyer sees his investment protected and insured. 


This policy, while unique in the automobile 
world today, is consistent with Packard policy in 
the past, and seems to us the most fair and straight- 
forward way of meeting present conditions. 


Were we to give a guarantee that present 
prices would be maintained, it would mean a 
one-sided bargain in favor of the manufac- 
turer, as it would prevent us giving the buyer 
a reduction, should material and labor ooate 
justify a reduction. 

The Packard Company makes a greater percent- 
age of all the parts that enter into its car than is 
made by any other fine automobile concern in 
America It does this because it cannot buy and 
assemble parts that are up to the Packard standard 
of service and quality. 

Skilled labor of necessity enters very largely into 
the production of so beautiful, so simple and so 
proficient a mechanism. 

The net result is that the upkeep of a Packard 
Twin Six is less than that of compromise cars at 
half or two-thirds the Packard price. 

To the man who can afford the first cost, a 
Packard delivers utility value for every dollar of 
his investment, greater economy, less depreciation 
and it does not ask him or his family to c o mpromise 
in the service, the comfort, the safety of their 
motoring. 

From present indications there will not be 
enough of either Packard can or trucks to meet 
the demand this year. 

Trucks are ready for immediate delivery. Your 
order for a Packard Twin Six passenger car of sny 
model should be registered with your Packard 
dealer at once to insure late spring delivery. 


"Ask the Mm Who Owns One 99 


Packard Motor Car Company, Detroit 

Transportation Spedalkts for freight or pananger service by 1 
highroad or air route— Trucks, Passenger Cam and Akpknae 
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CbftfUa A Had Munn prn drnt Or* 11 Munn Tra«uur«r 
AU»n C H ffrr Hi r Urv all t *li Hr nlw*y 



The object of the j u ml m I u t i i tel J and 
lucidly the latest snentij i i hi i it i J ti dueirt il 
news of the day As a vr I ty j v it it u in a jmsi 
turn to annouiae interest > g da el J mi t iu before they 
are published elsewhere 

The Edit tr is glad to hnc submitlel to him timely 
articles suit Me for these t lumts et penally when such 
articles are accompanied by ph tog iphs 

Derelict Mines A Peace Peril 

O NI of the regulations of the Hague f onvention 
directs that all minis and torpedoes shall bo so 
adjusted that they ean never lx conn a per 
manent menace to navigation Turpi does must carry 
an automatic dcvii t of such a charm ter that if the 
torpedo missis the murk the firing mechanism will 
become inoperative nnd mines niUHt hi so eonstrui oil 
that if they break loose from thur moorings and float 
to the surfaci their Bring muhauism will cease to oper 
ate These obligations form part of a genes of rules 
and regulations which are design) d to protect non 
combatant ships both during war timi and m the poan 
that follows a war Dure is abundaul evidintt that 
the enemy failed to live up to those humane stipulations 
-a fact which is continually being brought to public 
attention by the loss of merchant ships through contai I 
with mines in almost every quarter of the imvigabli seas 
One of the stipulations of the arnustieo t ailed for thi 
full disclosure by German} of the plans (hurts etc 
showing the location and extent of the areas which she 
had mined during the war and m tin intervening months 
since the armistice allied mine sweepers have been 
engaged in removing those obslruc tiona In view of the 
disorganisation of thur navy during the latter part of 
the war it is doubtful if the (lerman Admiralty accur 
ately charted tin mined ari as and this must bu particu 
larly true of thi work done by the Gorman submarine 
mine-planters which probably hud a roving commission 
to drop their eggs wherever the individual commander 
had opportunity for undisturbed operation 

But even if the German admiralty has accurate charts 
of its own mine fit Ids the complete removal of these 
would not moan that the seas liuvi been rid of this deadly 
peril Swift (urrents and In nv> seas frequently cause 
the mines to break adrift from their moorings and when 
this happens ouch mine becomes a floating menace which 
is more deadly to navigation than any water logged 
lumber sc tiooner or othor doroln t of thi sea The allied 
navies followed strictly the rules of the Hague Conven- 
tion and when allied mints broke adrift or torpedoes 
went astray they buame or win ihsigntd to become, 
innocuous Th< ruthless methods of si a warfare fol 
lowed by the enemy included a total ni gleet of this 
precaution with the result that heaven alone knows how 
many mines are floating on the surface of the sea that 
require only a touch from a passing ship to d« Innate them 
I or these reasons we tlunk that for some turn to come 
shipping should continue to use the protei tive measures 
which proved so effective during the war particularly 
when they are passing through waters sui h as those lying 
off our own (oast nnd those of 1 urope where the enemy 
imua-layers wore most active during the war Many 
merchant skippers are alive to the dangor and arc acting 
accordingly l he captain of a freight ship informs us 
that, once clear of the hnibor entrance of an American 
port, he throws overborn] his paravanes nnd does not 
take them in until hi ih well out to sea and that, on 
approaching his Luropcun pjrt of destination he makes 
a point of dropping them ovi rl oard again How long the 
peril will continue cannot even be conjectured but it 
will be remembered that ovir a year after the close of 
the Russo-Japanese war, a merchant ship was sunk in 


the eastern water* of the Pacific by a mine which had 
broken adrift during or subsequently to the naval oper 
ations of the war For a long time to come It will be 
the duty of the watch to keep s sharp lookout for this 
deadly peril of the Sea 

The Hudson River Tunnel 

I T is doubtful H there is a problom of transportation 
anvwhprc in the United Stat s wliich calls for a 
speedy solution so loudly as that which concerns 
the city and port of New York lo say that present 
fai ill ties both for passengers and freight are inadequate 
is to state a fact which is perfectly well-known to every 
Ni w > orker from railway proaident down to the 
humblest strap-hanger 

It is as true as it is paradoxical that the very topo- 
graphical features which make New York one of the 
finest ports in the world, at the same time render it one 
of the most difficult to operate for although the Hudson 
River is a magnificent fairway for shipping its breadth 
of { 00(1 feet has proved a serious obstacle to the working 
out of a well coordinated and n momieal system for the 
distribution of passengers and freight and partioularly 
of the latter 

Not only is Manhattan the virv heart of financial, 
inmmemal theater-going and pleasure -seeking New 
York but the indication* an that it will ever remain 
suth and the problem of the distribution of freight and 
passongor traffic will always dijinl upon the ques- 
tion of overcoming the great natural obstacle which 
separates Manhattan from the mainland 
Twenty to twenty-five years ag > it was believed that 
the solution lay in the construction of one or more 
bridges across the great nver bu just on the eve of 
the active construction of a bridge thi development of 
i it c trie traotion reached a stage wluc h made it possible 
to opt rate passenger trains beneath the Hudson River 
without foar of killing off the travelers with that most 
deadly poison carbon monoxide gas Thereupon we 
saw the construction of the two Pennsylvania tubes and 
the four tubes of the Hudson tunnel system all electric 
ally operated 

But let it bo carefully noted that the engineering world 
refused to commit itself to the icinstniition of these 
tubes until the electric locomotive was forthcoming for 
it was well understood that any system of traction which 
involved the combustion of fuel and the expulsion into 
thi tunnel of the poisonous products of combustion was 
ruled out of the ease on the ground of human health and 
safety It is needless to say that eleotrn trac tiou through 
these tunnels has been a groat suectss and that there has 
been no difficulty m maintaining thi punty of the air 
It is now proposed to build a gre at double-deek tunnel 
beneath the Hudson and use it for motor truck and 
automobile traffic Thu would be an altogether com 
mendable enterprise if its promoters wore possessed of 
reliable data based on actual working conditions which 
showed that it was possible to allow a closely spaced 
stream of automobile and motor truck traffic to proceed 
continuously through a tunnel sovtral thousand feet in 
length but no such data exist the danger of asphyxia 
tion of passengers, truck drivers chauffeurs etc , arises 
from the faot that perfect combustion can never be 
obtained in the cylinders of a motor and that there in 
consequently a certain percentage of that deadly poison, 
carbon monoxide, exhausted into the air Experiments 
made by Clerk showed that this poison u present in a 
ratio ranging from 2 4 to 6 9 per cent of 1 he total volume 
of fhe exhaostjof * .motor car, and the Royal Automobile 
Club in a test of 12 oars, obtained four results below two 
pir cent and eight above that figure, whils other ob- 
servers report as high ss 18 per cent of carbon monoxide 
The pent of this poison lie* in the faot that it is colorless 
odorless and tasteless, and that exccjrt by chomioal 
analysis, its presenoe tan be detected only by the symp- 
toms of poisoning in Has patient The sponsors of the 
tunnel believe that It can be properly ventilated by 
artificial means, but one of our most expert authorities 
on vi ntilation baa estimated that to ventilate the 
5*500 feet of tunnel between the main shafts would call 
for a T2 000 horse-power plant— that is to say to keep the 
poroentago of carbon monoxide down to the point of 
safety would require such a rapid continuous replacement 
of the air, that a ventilating system of that great horse- 
power would be neoeaeary to do this work with a proper 
factor of safety 


Therefore, we urge upon the aatfcnrftaM the neeeashy 
of making, in the interests of public safety, a most 
thorough examination of this question Of ventilation 
before the necessary sanctums for operation are given 
The tunnel should be built, but With the understanding 
that it shall bo used only for electric and horse-draw 
traffic, for such is the growth of Greater New York and 
Jersey City that any and every means of rail and vehicular 
transportation between Manhattan Island and the main- 
land will be used to ite full capacity, almoet from the 
very day on which it is put in service 

. The Doubtful Factors in the Problem of 



T HAT a flight across the Atlantio Ocean will be 
made in the immediate future is almost certain. 
It is, in fact, altogether remarkable that isolated 
fiats of this kind have not been achieved before now 
The establishment of anything like a regular aerial trans- 
port service over the Atlantic m, however, quite another 
matter It would be unsafe to predict how soon, and 
under what conditions, this will be realised 
The monumontal report of the Civil Aerial Transport 
Committee, recently published in England, embodies 
some discordant ideas on this interesting question 
Few persons have given more study to the problem of 
transatlantic flight than Commander Porte, whose 
preparations to undertake such a journey m the summer 
of 1914 Were terminated by the outbreak of the war 
This authority, as quotid m the report just mentioned, 
believes that the direct route between Ireland and New- 
foundland is at present out of the question, and that for 
many years to come the only practicable route will be 
by way of the Asores Commander Porto also considers 
Newfoundland an unfavorable terminus for the westward 
journey on account of the obstacle opposed to a safe 
landing by the notorious fogs of that region He pre- 
fers a landing ground on Long Islaud, though its distance 
from San Miguel (Asores) is about 2,250 nautioal miles, 
ns compared with 1,346 miles from San Mtguol to New- 
foundland 

The dements of uncertainty In transatlantic flying are 
almoet wholly motoorologlral The proposed Asores 
route offers the advantage of the trade winds for the 
westward journey Whether and to what extent, the 
c ountor-trades which blow above the trades and in the 
opposite direction could be utilised for the return 
journey to Europe is still doubtful, because w* lack 
p recuiie information about those winds, particularly a* 
to the level at which they blow In higher latitudes 
westerly wind* prevail but they are much interrupted 
by cyclonic storms Here again, the question arises 
whether it would be possible to fly high enough to secim 
comparative immunity from adverse currents 
That the coasts of Newfoundland are habitually 
shrouded in fog seems to be taken for granted in all 
speculations about Atlantic flight The British report, 
however, contains two communications from authori- 
tative sources which emphatically dKCrodit this idea 
Sir E Moms, who has lived and yachted along the 
Newfoundland coast for years, declares that tog prevails 
there only with winds from a quarter between north 
east and southwest, while fch# prevailing winds are from 
west and northwest He has .seen s whole season from 
April to November pass without rain or fog. He also 
emphasises the faot, home out by a letter from another 
resident of Newfoundland, that the fogs of that region 
are generally very shallot This, we recall, was like- 
wise the expenenoe of flu U B Coast Guard ob- 


The moral Of all this seems to he that a meteorological 
and aerologies! survey of the North Atlantic Oemrn aad 
the adjacent eossts should be undertaken as soon as 
possible, with special reference to the weeds of aero- 
nautics That air lanes ettfertke AUentic are destined 
to become of great economic taaoetonee hardly admits 
of doubt The study of surface 1 •’fadlipjalogioal oan- 
dit%a over the ooeen, the eornsr-etewe of which was 
laid by Maury iu the middle of tbMtM otntury, has 
yielded results o i bdhpeasataUr.T&tt’* to 
Maury depended for bis data uM mariners them- 
selves, but the Maurys of SSouil better this plan 
aad anticipate the demands of ‘serial navigators, by a 
systematic campaign of seknttfio expeditions W Aoe 
This method would obviate heavy losses m both life 
and money in the early stages of tusai imsaii flight. 
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Automatic Ftra Bxttntatabers for Trensformera. 

—In conjunction with the Salskotten Work* for ex- 
plosion-proof containers, the Arm of Busmen* * Halike 
of Germany ha* developed an automatic fire-sxtingulsh- 
in* equipment for u»o with ttpurformer or oil-switch 
ohambere A thermally sensitive device in the chamber 
to be protected doses a relay circuit when the tempera- 
ture in the chamber exceeds a predetermined limit 
The effect of thu i* that a tank of eulfuric acid is emptied 
Into a potassium carbonate solution and the CO, formed 
is oamed by a pipe line to the chamber where fire has 
broken out The chamber is filled quickly with the gas 
and the fire Is stifled At the same time one or more 
alarm bells are rung, the ventilating chimhey in the 
roof and the oil outlet in the floor of the chamber 
are dosed, and valves in the CO, pipes leading to the 
chamber affected are opened Description of an actual 
installation is given with dimensions of the apparatus 
in a recent issue of Science A beiracta 

Underground Wireless — Speaking recently of his 
work for the Navy, Prof James R Rogers the inventor 
of a wireless system for underground and submarine 
transmission, stated “Six or seven years ago 1 began 
experiments with the transmission of electric impulses 
by the ground They were renewed during the war with 
the audion bulb which renders the receiving apparatus 
more sensitive I first established contact with nearby 
pointa and before long received with perfect distinctness 
impulses sent from Europe I placed my antennae in 
trenches radiating from a center and pointing by the 
compass toward the distant station from which I wished 
to reoeivo I demonstrated to the Navy Department 
that eight operators may recoivo at once from eight 
separate wires My system was installed at New Orloans 
the Great ladies station and Bel mar N Y and is now 
used at the principal wireless stations in the United 
States I have found the best results with my wires 
buried six feet below the surface in damp ground Some 
of my experiments were conducted in water 25 to 50 
feet deep 

Radio Telegraph) in the British Air Ssrvlcs.— 
The new air service for passengers mails and parcels 
delivery will begin, it is stated in tho United Kingdom 
and tha continent of Europe Every airplnno will be 
supplied with a combined wireless and telegraph in- 
stallation and an efficient operator adopting the same 
system as is in force with regard to ships As every 
airplane will doubtless havo either a name or s distin- 
guishing number it will be possible to send telegrams 
from any part of the world, or from on) ship on the sea 
to the airplane It is intended continues 1 he Fleclrtrtan 
that this organisation will be ready by the time peace is 
signed and the relaxation of restrictions will allow the 
freo flight of airplane* Arrangements have recently 
been made for the erection of wireleas stations in the 
extreme parts of China one on tho frontiors of Cashmere 
and the other on the Chinosc side of Siberia For this 
purpose machinery will have to be conveyed right across 
China and transport by air will have to be arranged for 
there is neither railway nor road The Marconi Com- 
pany has arranged with Mr Handley Page for the trans- 
port by one or more of his big machines 

A Standard In Radlotherapeutic* — The problem 
of a suitable standard of quantity for use in radio- 
therapeutics has received much attention and cannot 
be said to have been completely solved Most of tho 
devices have been based on the application, as the units 
of a certain fraction of the energy required to produoe 
Inflamm ation or redness of the skin but this is naturally 
a somewhat indefinite measure as is shown by the fact 
that the ratio most commonly employed originally 
one-third, ia now taken aa one-fifth Mr Bordier in a 
recent communication to the Acad6mie des Sciences 
propose* a* as alternative a method depending on 
ohemwal dkmomaiton, and has devised a chromo- 
radio meter,’ providing five (fide! ecalee (based on colora- 
tion) which trill suffice for ail ofinieal cases, according to 
Tit Blectnnm The unit U defined aa tho quantity 
of X-ray* capable of liberating 01 milligramme of 
iodine in * cubic centimeter of a two per cent chloro* 
formic mttffott Of iodoform qf a thiokaesa of 1 cm , 
mat piaoad in the shadow of the radiation This unit, 
it Hi epotmded, depend# on precise physical processes, 
which k m th mm id «h* method* pmfcuiiy m«* 
fftonnd 


Science 

Stenches as Danger Signal* in Mine* —The U S 
Bureau of Mines announces that it has developed a novel 
method for giving a danger warning in mines particu- 
larly metal mines, in which compressed air is used 
throughout ths workings An ill smelling substance is 
injected into the compressed air hue and within a fow 
minutes the odor is spread through all parts of the mine 
A technical paper is to be publish; d on this subject 

The Mineral Resources of Spitsbergen — Accord- 
ing to a note in Nature, the act cssililo coalfields of Spits- 
bergt n are estimated to have a content of at least 4 000,- 
000 000 tons of good steam coal and this region is 
destined to become one of tht chitf ooal-j>roducing 
countries of Europe About 100 000 tuns of coal were 
shipped from Spitsbergen to Scandinavian countries last 
year Promising samples of iron ore havo been received 
from this archipelago, other mineral resources of whieh 
include gypsum m enormous quantities asbestos tojqjer 
ore, oil shide and probablv free oil 

Fighting Mosquitoes with Bat* In the Philip- 
pines — The idea of fighting m isqmtoos and inei- 
dentally providing a aourn of guano by the erection of 
bat roosts figured widely in the | ress a jme six or *evcn 
year* ago m connection with an undert iking of this 
sort m Texas It is interesting to learn that this idea 
has now been taken up m the Philippines whore the 
Bureau of Science is encouraging the building of but 
roosts as an aid to the destruction of mosquitoes 1 he 
Bureau has drawn up plans and spec iheations for this 
deuco which it distributes to nnv one who will erect a 
roost 

A Sumptuous Work on Pheasants is William 
Beebe s Monograjih of the Pbe isants in four volumes 
the first of which ha* recently been published in I ngland 
under the auspices of the Ntw \ rk / , logical Soruty 
In order to collect material f< r this work the author with 
the aid of funds supplied by < ol A It Ruser of Bcr- 
nsrdsvillc N J spent 17 months in a tour of southora 
Asia and the East Indies and also vuutc 1 a number of 
museums in Lurope 1 he monograi h will constitute 
by far thu most important so iree of information on tho 
subject with which it deals It is o< j iimsly and beauti- 
fully illustrated but — a. four volume s it ntifie work thot 
sells for $250 is an anomaly that ought to bo corrected ' 

Th* Study of Industrial Fatigue as carried on in 
British munition factories during tho war led to results 
of great interest to both employ i ra and < mployees We 
aro glad to learn that the British art t jw gc mg to extend 
these investigations to industrial ist >1 bailments gener- 
ally and have accordingly estahhshcl an Industrial 
Fatigu Research Board uni r tin Department of 
Sriontifu and Industrial Hum ir h and tin Medical 
Research Committee Thi dull s of the board as 
reported in Nature, will be tr initiate organize and 
promote, by research, grants tr otl t r use investigations 
in different industries with the vim f finding the most 
favorablo hours of labor, spells if wort rtst pauses etc 
The chairman of the board is 1 r if ( 8 Sherrington 

and headquarters have bien istublishcd at 15 Great 
George St, Westminster, S W 1 london 

New Experiment Stations of the Bureau of Mlnee 
Of three experiment stations lately estibhahid by the 
U S Bureau of Mines, one his boon located at Bartles- 
nllo, Okie and will devote its attenti n to tho petrol; um 
industry The town of Bartlcsulle through its chan ber 
of commerce, donated the site and provided $50 K)0 
for the erection of buildings and it ih i xperted that he 
state of Oklahoma will provide funds fir opt pc rot 'e 
investigations A second station a huh will be dev i d 
to studios relating to eeramu* has hetn locate, at 
Columbus, Ohio which is the center of important day 
industries The University of Ohm provided quartern 
and is furnishing half th* necessary funds for the support 
of the station The third new station situated at 
Minneapolis, will investigate problem* relating to tho 
iron and eteel industry The first vear has imen devoted 
to the question of increasing the supply of manganese 
available for malting steel, in view of the serious shortage 
of thie substance Eventually the Minneapolis station 
will take up the Important question of benoficiatwg the 
low-grade iron ores upon which the iron industry will 
be obliged to depend when tlie rich ores now available 
in the Lake Superior region and elsewhere ore exhausted. 


Astronomy 

More Norm In the Andromeda Nebula — Two 

more nova- were found m tho Andromeda nebula on 
photographic plates taken lost Outobir with the 80- 
inch reflector of the Mount Wilson observatory making 
a total of 11 thu* far discovered within the limits of the 
nebula Neither of these two apjearg on plates taken 
in August which probablv rci >ri» stars of the ISth 
photographic magnitude 

A New Observatory In Arizona — In consequence of 
a gift of $60 000 from the latt Mrs H 8 Steward of 
Tucson os a memorial to her husband a new astronomi- 
cal observatory is about to be erected on the campus of 
the University of Arizona at lumen The principal 
telescope a <17- inch reflet tor was orderc d some time ago, 
but work on it has been delayed by tho war The ob- 
servatory will be under the direction of Prof A E 
Douglass 

Interstellar Madia and the Colors of Stars —Mr 

Harlow Shaploy in hw rtcent studies on tho colors and 
magnitudes in stellar clusters state* that the siuularity 
in the frequency of colors for near and distant clusters 
shows that the selective scattering of light in space if 
acting uniformly affects the color indices of stars by less 
than two-millionths of a magnitude for oach parsec of 
distance With any reasonable assumption as to the 
dependence of light scattciing on stellar concentration, 
interstellar media appear unimportant in their effect 
on tho colors of stars brighter than tho fifteenth mag- 
nitude 

Site of Planetary Nebulae Measurements of the 
parallaxes of nebulie are besot by obvious difficulties 
and comparatively few satisfactory measurement* have 
been made Tho most recent investigation in thu field 
is that of Adriaan van Maanen of tho Mount Wilson 
observatory who has measured the parallaxes of six 
planetary nebula with the 00-mth reflector of that 
observatory 1 rom the parallaxisit is possible to dr 
duce the size of these objects lhe largest of those 
measured (N G ( 0720) has a diameter of 10 000 

astronomical units the smallest (N G C 7062) a 
diameter of 1 350 astronomical units (major axes in both 
cases) The diameter of the orbit of Neptuno - t e , 
the diameter of our known solar system— u only 60 
astronomical units 

Meteorology of the Solar Eclipse of June 8th, 
1918 — An analysis by Messrs Kimball and 1 erguseon 
of the data obtained at 55 Weathei Burt an stations lying 
within the rone of 90 per tent obscuration of tho sun 
during last summors total eclipse shows that in goneral 
the fall of temperature was compantively small owing 
perhajis to the tbudy weather that prevailed along tho 
path of totality ( hangea in haroimtiic pressure were 
small and irregular changes in wind-direction rather 
large but irregular As in previous eclipse* the greatest 
rhangts* of conditions occurred in most toses between 
five and twenty minutes after the passage of the shadow 
Thorc arc evidences of inldowing anrl nutblowing winds 
around the area of totality suggt sting a circulation 
similar to that found in tho ellipses of 1900 1901 nnd 
1905 

The Problem of Solar Rotation is reviewed in a 
recent paper by ( St John in whhh he assembles the 
large body of data thus far obtained by means of spu tro- 
soopic measurement* as to the linear vtlo ity of solar 
rotation at the equator The data ohtaimd hi several 
observers extend over a period of 21 years and the 
values range from 1 86 to 2 08 kilometers per second 
Measurements of the speed of the sun a rotation are 
oomphrated by thi fact that tho sun is not a solid body 
and its rotation varies with latitude also aa shown by 
studies at Mt Wilson with altitudt i » different rates 
of rotation are found at different levels in the solar 
atmosphere lastly locil tonvectional currents in tin 
sun* ntmoephori though they may have little effect 
on avtragt values makt it lifln ult to discover possible 
short period variations in the spool of rotation Hu 
brechl has found endcnu that there is a difference in 
rotation betwitp th< northern and southern hemis- 
pheres It is vtry dosirable to havo an extended senes 
of determination* made by the same observer and at the 
same time to keep the instrumental conditions un- 
changed Such a program has been under way at Mt 
Wilson for five years and it is hoped to continue, it through 
a whole suaspot cycle 
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New type of submarine 340 feet In lenflh doing 24 knot* under steam Note the three 4-lneh |>»t, two forward and one aft: also the two amo hoo t aeka. which fold 
down when the sabmarine submerges. Displacement submerged 2,700 tons, speed JO knots 


The Submarine Situation 

The Submarine with 12-inch Gun a Fact — and Some Other Facts 

By C. H. Claudy, Special Correspondent of the SCIENTIFIC American in London 


P RYING submarine facts out of the British Ad- 
miralty is somotlung like prying an argument m 
favor of naval drinking out of friend Daniels — it 
can t hi donol Oh, thoy will nil talk these very pdite 
Admiralty people, but they farst find out if you play 
rrnkut (Lnglish for being on the level ) and then 
they bind you to secrocy You mustn t toll Iho 
Admiralty doean t want submarines too much talked 
about And if you ask them why you get something 
like this 1 he peace conference has just begun No 
one knows what it u going to say about submarines It 
is possible that it will be decided that hereafter there are 
to be no such things ns submarines If it is derided that 
the submarine lias too many ludocont possibilities — 
as was decided long ago in the cose of poisoning wills 
and the use of poisoned bullets or mushroom bullets — 
then there would be no objection to telling every one 
everything we know about submarines But if sub- 
marines are to continue to be a naval weapon we don t 
want to give away all the things we huve learned And 
Germany has by no means any monopoly on submarine 
budding progress 1 

After you hear anything like that, of course, you just 
fairly it< h to tako some of these submarine poople and 
shake them by the heels in the hope that somo sub- 
marine facts wdl drop out Indeed, a few have dropped 
out my way which I can repeat but 1 have the feeling 
that there is a lot more behind which they won t tell 
For instance tho use the British navy made of sub- 
marines during tho war They havuu t said much 
ubout it but the British submarine seems to have played 
a rather large part in anti-German-sub work It seems 
that it was a very large factor in convoy work and that 
one of the reasons why we managed to land a couple of 
million men in France was lieeause Britiah subs were 
constantly on the job A collection of them — num- 
Ur would bo deleted by the censor if 1 knew it and put 
it in — would meet all the convoys as thoy ap- 
proached the German submarine sone and accompany 
(hr troop ships and destroyers in This fact was care- 
fully allowed to come to German) s notice The result 
was that German submarines immediately became very 


much more cautious than they wanted to be A German 
submarine could lie on ths surface waiting for the ap- 
proach of a convoy known to be due and Bight it, from 
its low position in the water, long before it could be 
sighted It would then be comparatively easy to sub- 
merge keop the convoy m range and choose ship and 
time for a torpedo shot But if the German submarine 
commander felt that every instant he was on the surface 
he was under possible observation from a British sub- 
marine periscope and that he, in turn might momen- 
tarily expect a torpedo to arrive and make torpedoish 
remarks against bis frail skin lie immediately became 
very rhary of that lying-in-wait stunt and did his waiting 
around pretty well awash and Ins looking for victims 
through periscopes 

A periscope sounds very nautical and optical and 
devilish Actually it is a vary lmilhcieut substitute for 
clear vision And whde the immunity of convoys 
of troopships coming from America may bo ae-ountad 
for in half a dosen different nays —convoy destroyers, 
smoke screens airships, careful plans, what you will, 
there is a knes ng smile on the face of the British sub- 
marine authority which says that in his belief at least, 
tho strong moral effect of the presence of British sub- 
marines accompanying all convoys in, had a lot if not 
most to do with ltl 

British submarines were largely used in patrol work 
in the North Sea where also thi ir moral effect was felt 
Doubtloss thoy laid mines and d< ubtless, too, they made 
German mine-laying submarines have a more difficult 
timo than would otherwise be the rase Laying a mine 
via a submarine sounds very easv but as a matter of fact 
it urn t A mine-laying submarine — there is a German 
mine-laying submarine now lying ns an object of ex- 
hibition off Westminster Bridge — has a series of 
wells forward which hold three mines each The mines 
are released by pulling a lever inside, one lever for each 
mine The mines are prearranged with anchors and 
cables of the proper length *nd they must be laid, there- 
fore all m a certain prearranged and specified place, 
otherwise they will be too deep for effect or so close to 
the surfaoe that they may be seen To find a specified 


area from the deck of a ship, in fine weather, and with 
no enemy about, is one thing To find the same ares 
by dead reckoning, in bad weather, from a submarine 
which is dodging balloons, airplanes, destroyers and other 
submarines, is something elm again 1 And there appears 
small doubt that Frits had it by no means all his own 
way even with his very efficient explosive-egg-laying 
undersea boat It is reported, for ins tan oe, that over 
12,000 British mines were laid from March to November 
by one flotilla in one locality (Heligoland Bight) and 
while by no means the work only of submarines, sub- 
marines were on indispensible part of the work Sir 
Erie Geddee has said that "as the German navy would not 
oome out in force, our submarines end mine- laying boats, 
had, day after day and night after night, entered huge 
German mine fields off Heligoland and blocked the 
channels through which some German boats left and 
returned Them trap mines led to over one hundred 
German craft being caught during the first six months of 
1818 ” 

There seems to be a general impression abroad in the 
world that Germany bod almost a monopoly on sub- 
marine devising, and that the rest of the world stood by 
in amassment or humbly followed in the master's foot- 
steps This, of course, is "all rot" as any British sub- 
marine officer will tell you He will go further and tell 
you that British submarines are much batter then 
German ones, and then prove it! And he mokes no 
boom at all of saying that the 100 or so sub-eurfooe 
boats which Germany has surrendered contain no 
' secrets" not known already to British officers, and ons 
of them at least volunteered the information that the 
plans for many a German submarine had been seen 
and examined before ever there eras one captured of the 
some type— which would mem to indicate, if true, 
that Germany had no monopoly of secret service effic- 
iency! 

However that may be, it is certain that while sub- 
marines do not carry paravanes for avoiding mints ip 
fields— far the paravane is too elaborated and •»«- 
pbeated a device tor n submarine, the efficiency of which 
consists largely In He ability to rise, “ took— see" and dive 
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••Ak eficteftor which would bo largely mtsrfflrsd 
«wt % «ky juca addition to it* bow— while to*y 
da mat amt panMnai they do here eome method of 
& 7 okUn| mine* I wish I aould tifil yon what it k. 
Om ham all sorts of rumors One hears of a wonderful 
•kokieai davios wbioh “nullifi**" the potency of names 
thought within range of Whs “ouUHyin*” waves One 
ssks the Admiralty authorities about it, and they doubt 
one’s sanity— and small blame! But soma sort of a 
mine avoiding ability British submarine* must possess 
or they would never have been able to do the work they 
undoubtedly did do in locating the entrance and the 
exit to the mine protected areas from which German 
submarines were wont to come and go 

England started with some 80 submarines, built about 
180 during the war and lost about 50 — probably 
largely by mines before the anti-mine device, whatever, 
it k, cams Into being During tbk building campaign 
she learned bow to build submarines as she never had 
known before Of oourse she captured some German 
submarines god doubtless took some ideas from her 
enemy, but abe developed some ideas of her own which 
Germany never dreamed of — the Ml for instance, which 
k a 1700- ton Submarine carrying a 13-inch gun No 
I am not roman ring— the Ml exists She was 
built for the DardaneUes operations and while she was 
completed too late for that purpose she was a technical 
success She fires, of oourse, only fore and aft, the gun 
having a traverse of perhaps six degrees and only a 
moderate elevation Nor does she use a full oharge 
but sends bar 030-pound shell a maximum of 15,000 
yards The Ml carries a Couple of tubes and anti- 
aircraft gun I wish 1 could send the Scncirrmc 
Amksicam more particulars and additional pictures but 
I haven’t the neosssary jimmy to open the Admiralty aafe! 

1 had the pleasure of going all over the surrendered 
submarine DC M with her British commander and 
soring for myself how the Bun arranges his sub-surface 
pirates After one gets ussd to the chaotic appearance 
of tbs inferior — which looks as if some one had 
made a collection of scrap machinery, and had thrown all 
tbs levers, wheels, pipes, rods, Wires, gages, indiostors 
valves, gears and ducts m the world, haphaaard at a 
long slender tube interior and made them stick where 
they etruok — one begins to notice things One 
very striking fact is that there is no brass on the U C 96 
although she k otherwise thoroughly modern She waa 
built w 1918, a mine-layer, and seams in fine condition 
But exoept for the brasses in the engine bearings she is 
brassies* and oopperlcsa, all bar valve wheels are white 
metal or iron. 

Another fact whioh sticks out like a sore thumb k 
that the waa evidently built to be loet, not to last 
There hae been no auoh thing as accessibility considered 
in her fittings For instance, the vent listing fan — 
the captain called my attention to its hum, and said 
that, of course, they could stop and start it But they 
couldn’t looate it exactly and that if it broke down and 
had to be repaired it would apparently be a dry-dock 
Job! Nothing in her has been planned with the idea of 
easy aooess or repair— very evidently she waa put 
together with the belief that long before she would need 
an overhaul aha would be captured or destroyed 

Her engines, two aix-oylmder 3 00- horse- power at 
460 revolutions per minute heavy oil engines, were, 
according to the young British commander, models of 
their kind, sweet-running and efficient Her two 


p eri scopes, one used from the conning tower end one 
from the control station just aft the mine laying aom- 
pswtment, arc beautiful example* of Carl Zeiss, Jena 
optical work But they possess no focusing device for 
eye-accommodation which would make them most inde- 
cently difficult to use if 


strictly normal 
five officers— and she had 
for eight of the crew and 
place to eat, save the 
rest, save the bunks, no 
bunks 1 Room simply 
— indeed, the pussle is 
placed themselves Of 
crowding is due to pro 
forward of the conning 
to mine wells, storage 


ned a crew of 40 and 
sl< i ping accommodations 
two officers I There is no 
bunks, no place to 
plaio to hve, save the 
dot-sn t exist on her 
where the 40 men 
course much of the 
ti cully all the space 
t )uer being devoted 
room nml galley but 



even with all that room available for living quarters 
the U C 95 is a mighty crowded vessel 1 

It wie interesting to learn that men small physu alb 
ore preferred in submarine work, not so much lx cause 
they take up lea* room than larger mtn but because of 
the faot that a submarine sailor or officer must wear a 
great many clothes to keep warm and a big man cad t 
put on enough and still have room to get swiftly through 
the hatches I The temperature of » submarine in winter 
it seems, rarely rise* above 40 If the cngims are running 
the hatohee must be open to supply air and the amount 
used is enough to make a veritable cj clone i omi down 
the hatchways Result, interior temperature is always 
low If submerged, and no air moving through the 
boat, tho temperature is kept low by the temperature of 
ti»e water outside and the faot that th< engines a source 
of heat, are not running! Consequent!} every ono piles 
on sweaters and leather coats and woolen underwear and 


fur gloves until the diameter of the hatchway limits 
further protection! 

1 here is a wide divergence of opinion to In hi ird 
regarding the disposition of the surrendered submarine 
fleet Admiralty officers not connoc ted with the sub- 
marine service generally think thi submarine should be 
abolished and the surrendered boats sunk or distributed 
to various nations amply as exhibits and curiosities 
1 Of course thev will tell y ju nr f Hows can play the 
game and did play ll— ur toiptind no helpless 
merchantmen and shelled no opt r boats with d< fence- 
less women and children nor stood by anil la lghed while 
enemy crews drowned 1 But othei people apparently, 
can t And if they can t then the subinarim ought to 
be abolished and all those m existence sunk 

This point of view natural enough in a nation whit h 
hates Germany undtr the sea as Bh( never will hate her 
on land, wont hold water with u parallel argument 
No naval authority wants to abolish seaplanes > 1 1 air 
planes wore used to bomb hospitals and murder defence 
Isa* women and children m church home and school 
The submarine-service man, of course, points to the work 
hu branoh has done during the war and his absolutely 
clean record, and asks why a perfectly good weapon 
must be abolished from the world s navies because a 
blackguard, a man who do« sn t play onoket a beast 
with no understanding of the dictates of humanity in 
warfare happened to misuse that same weapon? Of 
course, no one knows what the Peace Conference may 
decide and it may very well avoid a possible source of 
discord by agreeing to destroy all the captured submarines 
rather than try to distribute them — but it seems a 
frightful waste of good material 


Electric Welding in British Ship Construction 

A LARGE British eleotno company has issued a 
pamphlet on the application of its system of electric 
welding to ship construction This ib the system that 
was employed in the first nvetles# ship the Launching of 
which was announced in July last and it has also been 
approved by Lloyd s for use instead of riveting in vessel* 
intended for classification in their Register Book 
Tor the last two years tho company has been investigat- 
ing the problem involved from two aspects — on the one 
hand testing the relative strength of welding in various 
types of joints and under all conditions of stress, and 
on the other determining tho modifications of design 
necessary or desirable with welding Some of the 
results obtained under both these heads are given m tho 
pamphlu and are held to show that a suitably designed 
joint welded by this process, is not merely as strong as a 
riveted joint, but is in fact substantially stronger and 
that tho various modifications in design evolved by tbo 
company overcome many difficulties encountered m tho 
usual methods of ship construction 
It is pointed out that a mere tensile or bending test is 
not a sufficient criterion of the strength and suitability 
of a welded joint and two joints welded by different 
processes may give approximately equal tensile results, 
but show a marked difference when subjected to alternat- 
ing stresses Thus on tensile test there may be little to 
choose between two joinlB, one made by a skilful welder 
using a bare wire or ordinary slag-covcrod electrode 
and the other by means of arc electrodes but on on 
alternating torsion test the latter, it is stated may be 
expected to stand at least 200,000 alternations while 
the former will usually fail at less than half that number 
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Influenza — The Sphinx of Diseases 

By Wade W. Oliver, M.D , Professor of Bacteriology, The Long Island College Hospital, Brooklyn 


W HEN we speak of the or urn of 11 dizeasi* wi are 
guilty of an t f r »r Auv giv< n disease has runny 
mums For purpose of conviniemi and ixaititudc 
thr causes of ft dtwtimi in dividid into two classis (1) the 
exutmg rauac and (2 i ontnbuting mum 1 hi ion 
tributlng muses of influi n*a iw lude sui h fadtlrs ns over- 
crowding univirsality of travel piornisi uouh (oughing 
and zncuing of mdividunls sulTeniiR fr>m the dismse 
etc Thi exciting muse of influenza ■ > tin parti ulni 
germ renponsibU fn sitting up tin infutnm is not 
known 

It is a curious and sugg stivi Is t Unit m regard to 
ixart knowlidgc of t hi i anting unis of n tmmlju of our 
most common dismses wi an altnihl as wmfully in the 
dark as was Hippoi rates thi L ither ol Medinne 1 
The hat of diseases of d iiihlfiil or unknown musation 
mi lodes muh loniiiim miilndiis as smallpox mumps 
whoipmg cough m islis scarli I fever and influenza 
leaving out of consideration for the moment thi 
remit world widi cpidi mil of mfluenta whose toll of 
death so sardonically nbettid the ravages of war (in tbi- 
country alone estimali s pluci the number of deaths from 
influinra during thi past three months at from om 
quart! r of a million to threi hundred thousand) we find 
that th<r< nri few ailments whuh aro responsible for so 
gem ral n physical mental und uonomu unpairmi lit as 
arc (oinmon colds Universal attention has boon 
attiarted to this malady buause of its uppunmt recent 
outbreak iu tpidemie and pandemic form erroneously 
terimd Spumsh lufluenru Confusion has betti 
worse confounded by lonsi statements in both thi lay 
and medual press that Spanish influenza is rudlx 
buliome plague or what is commonly spoken of as thi 
blink diath In the rapidity of its spread in its high 
mortality and m certain of its manift stations in the body 
the disoasi has aomiwhat simulated m urtain respects 
tin pulmimmv form of plagui tliat dr< id siourgt of the 
tropus Hut just as one or ( yen si viral swallows do 
not make a summer so do certain •tmilanties fad to 
establish t hi identity of two distinit diseases 

In Iff 92 Dr R l’feitfi i of Berlin, described a gorm 


shich he believed to be the lauae of influenza and, iu 
honor of hw diooovory, the ran roorganum has come to 
be known as ' Pfeiffer's Baeillus It is a tiny rod, one 
of the smallest knowH disease produting bacteria, aver- 
aging from 0 6 micron to 1 6 microns in length and 0 3 
tin iron in thioknea* (1 micron approximately 1/25000 
of an inch In 3 1 cooes suffering from epidemic influenza, 
hi found this germ in the aputurn coughed up from the 
lower air passages Independently and in the ttmc 
year Canon rlaimed to have found the same germ in the 
blood of influenza patients 

Pfeiffer based his original argummt that the germ 
disiovered by him was the exciting cause of influenza 
upon the following ground* (1) The influenza bacillus 
was found uuthe pus-laden aputurn coughed up from the 
lower air passages (bronchi) in all uucomphoated eases 
of influenza (2) He claimed to have found this germ 
only in rases of influenza ( i) He found the bacilli 
corresponded with the ooUrse of the disease and that 
when the purulent (pus-containing) secretion from the 
bronchi ceased, the micro-organisms disappeared (4) 
lie claimed to have (emulated in essential details, the 
disease in rabbits and apes bv injecting into the vein* of 
these animals a pure culture of living influenza bacilli 
suspended in bouillon 

Weioliselbaum (1892), Huber (1893) Kruse (1894), 
Richter (1894) Baumier (1894) Bore hardt (1894) rathor 
quickly confirmed Pfeiffer’s work as regards the presence 
of the influenza bacillus in thi sputum of patients suffer- 
ing from epidemic influenza findings which have been 
reports d by many competent bacteriologists since that 
time The second and third of Pfeiffers contentions, 
viz that the bacillus is found only in eases of influenza 
and that when the secretions euise the bacilli disappear 
have been somewhat discredited by the work of subse- 
quent investigators In the bronchial secretions of 
persons convalescent from the disease, the bacillus of 
Pfmffor not infrequently persists for long periods of time 
and even may ooour in the throats of normal healthy 
individuals for yews His fourth i onteutiou t r that 
in rabbits by intravenous inju tion of pure culture of B 


influenza, mflueni»-Uke symptoms were set up, t* not 
generally agreed to by more modem baottriologuti, nor 
is his statement that by rubbing a pure culture of the 
bacillus withm the nose of monkeys he was able to set up 
mfluen*a-hke symptoms in those animals 
When to thi* is added the fact that, oven as early as 
1892, sputa were reported from influenza patients, during 
the course of rather widespread outbreaks of influenza 
in Europe following the great pandemic of 1890-02, in 
which persistent search failed to show the pretence of 
Pfeiffers bacillus, although otber germs, suoh as the 
streptococcus, were found almost if not quite at con- 
stantly m the sputum of influenza patients, germs which 
had as much or as little scientific license for being con- 
sidered the cause of the disease as did the bacillus cham- 
pioned by Pfeiffer, wo are given a curiously pertinent 
insight into the not infrequent orthodoxy of eoienoo 
Truly, we, iu whose eyes science has almost the stature of 
a god, must walk a little more humbly within “ that frail 
and dl-assured edifloe of knowledge wherein we dwell 
Until the past year, the Pfeiffoi bacillus has occupied an 
almost unassailable position m the balls of Bacteriology 
and only now is tho conception that this germ is the true 
cause of influenza being shaken from its high altar 
Fuel for the fires of scepticism w added in the form of 
such experiments as those referred to m an editorial in the 
issue of the Scieimrto Ameku an of February 1st, very 
recently performed by the United States Public Health 
Hervioe and the United States Navy (Some Interesting 
Though Unsuccessful Attempts to Transmit Influenza 
Experimentally, Pub Health Rep , 84 33, Jan 10th, 
1919) In the senes of tests made at Boston, 08 men 
from the naval detention camp at Deer Island were 
inoculated with pure cultures of the influenza bacillus, 
with secretions from the nose and throats of patient* in 
the early stages of influenza and with the blood of 
individuals afflicted with influenza Living influenza 
bacilli suspended in stenie salt zolution, were sprayed 
or swabbed into the noses or throats of these volunteers, 
as were both filtered and unfiltered secretions from the 
(CuniinutHt on pop* tit) 


Industrial Cooperation as a Factor in Reconstruction 

By Frank B. Gilbreth, Mem. Amer. Soc. Mech. Engineers and L. M. Gilbreth, Ph. D. 


T ill war is over This fact has been known and 
realized in France und I ngliiud for several months 
In \imri<a it is not os yet fully rtnlnnd fhe next 
thing n t i n till u to business 

In ri turning to business wo must rmn< mber that the 
first slop is to gi I down to si n ntihe methods tidimover 
install and imuntain methods that insun permanent, 
pngnas Main programs luve lx un suggested ns 
Inst and us pisitivily essintml hetritnrv lain 
has said that «hnti vi r our vn as wc must realize that 
t hi era of tin Novirogn workman has tome The 
president if a gre it manufacturing nssou itlnn has stated 
that its mi mbers and emplnytis gnurallv must realize 
that 1 tiger hourH and lower pa> must bi the ordfr of 
things ir tins eountrv i anil t m« 1 1 foicign i ompctition 
lhf advocates of a high piotmtivi tariff ami the be- 
lievers in free tradi have pri suited their dot trines as 
thi solution tf the probltms ronfr rating oui nation 
Siiritarv of Tahir Wilson issued an uiiii mmement to 
tin effeet that regardless of i traditions prior to the war, 
during tin war it was lor labors intircsl to make aa 
large individu d outp its as p issible 

1 nglwli laboi uni ms now insist that a Shop f ommittee 
of w irknien shall h ivt a voioe m every installation of 

In all tlx sf leeommi ndations one feafuri stands out 
clearly uannlv that thin must lx 1 n recognition of the 
mutual mlvuntagis it hi arty t nipnr ilura between 
empliver and cmplivus and the dnastroiis effect of 
strikes uul In hints on cmphivi is end employees and 
on the public 

It lias iiltin Inin thought that the interests of em- 
ployers and employ! is ure and always will be dirertly 
opposed bill (here are many intelligent investigators 
who maint un t h it these intuests mi not opposed as is 
generally helmed 

The purposi of this p eper is to bring to the attention 
of the workers managers and < mphiytra a basis of uetion 
for the beginning of a systematic corporation that will be 
of greatest important c not only for their welfare but also 


fnr the wilfari and prosperity of our entire nation 

I bo great problem of obtaining cooperation can 
obviously be divided into subsidiary problems and wc 
can silect such of these as embody ide ntiuil interests ,of all 
parties 

iiet us list some of these sub-ch visions on which there is 
no question of c onfln t of interests and examine them with 
the idea of fostering spec mi coojwration on those subjec ts 
and thus make a start in founding habits of intensive 
goneral cooperation in management and workers 
Suoh a hat of non-antagomstic sub-divisions of manage- 
ment would look something like the following 

1 Accident prevention 

2 rutiguc surveys and tho elimination of unnecessary 

fatigue » 

3 Cooperative stores 

4 Regulation of tempera! urt and ventilation 

5 Maintenance of hygienic conditions beginning with 

education on the subject of danger of spitting on 
the floors 
0 Dial hygiene 

7 1 irst aid room* for the sick or injured 

8 Shower baths and lockers for clothes 

9 C afetmaa, lunch rooms and casinos 

10 Playgrounds and flower gardens 

11 Annual picnics and shutdowns for vacations 

12 Cooperation with public libraries 

13 Lducatiou 

1 i Bicycle tracks and garage s 
15 Reduction of labor turnover 
10 Mutual aid and sick benefit associations 
17 Laboratories for research in best methods 
There is nothing new aboul any uf these 17 subjects 
They can be sean individually in operation in many 
plants great and small, and some organization* have 
them all working in greater or less degree 
The great work steady done in accident prevention it 
well known The number md extent of mjuneo from 
accident* in many organizations have been reduced to 
but a small fraction of previous records The descrip* 


tions of the methods that can be adopted for reducing 
accidents are obtainable by any one by examining the 
reports and transactions of tbo National Safety Council 
lhere are cases on record where organization* bave re- 
duced accidents over 80 per tent by accident prevention 
education Lvery aoeidcnt affects the injured most 
but the employer and public are also affected by the 
loss of output and productivity involved in each accident 
Fatigue surveys with the elimination of unnecessary 
fatigue opens a field for national waste elimination that is 
polemical m extent There is probably no field that offers 
such opportunities for savings in discomfort, for in- 
creases m output and for prolonging years of productivity 
as does fatigue study T he important work of Prof Q 
F Blessing of Swarthmore College should be known to 
every manager and shop committee as outlining a 
practical mctliod of arousing intercut in fatigue 
The recent discovery that 81 U per cent of our soldier* 
have been misfitted with their shoes (from 71 per cent 
to 71 29 per cent too small and 9 84 per cent with shoes 
too long) has resulted in foot measuring devices invented 
by Mr Elmer Jared Bliss and now adopted by the Amy 
The new device insures practically KK) per cent perfect 
fit and with untold saving of fatigue gad discomfort not 
to say also actual injury to oar soldier* 

Many organization* are already recognising tbs first 
Monday m December each yea* as fatigue elitai nation 
day, and are making special efforts for cooperation op 
this subject with their workers, and it ts hoped that thi* 
practice will become more universal a* year* go op 


Cooperative stores are much more common m Swope 
than m thie country, but there are many successful ewea 
that tan also be cited hero The usual practice it for 
the employer to furnish the space and for a committee 
of workman to operate the store This mult* in large 
saving* to the workers 

The regulation of temperature and vsnt&athm fat too 
often u everybody’s business, hence nobody’t bustaett. 
Many times thorn sitting by the window object to 
tOnUmwt ox jm#r tit) 
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Synthetic Investigation of Organization 

To thn Editor of the Scibntotc American 
The magnificent conduct of our men in the trenched 
hu been paralleled for two yearn at least by matchless 
deeds at home To this employment records of all war 
Industries bear testimony From the railroad president 
doilar-a-year roan to ministers and lawyers (working their 
tune and overtime as laborer* and riveters, the American 
workingman, newly composite has fought a noble fight 
On the other hand, the very opposite is also the case 
and the monstrous overhead the creation of thousands of 
high salaried positions for disproportionate brains the 
opportunity to graft more easily than evor grafting oould 
be done before, has resulted in strange confusion 
Before the war, even System had become a forgotten 
cult replaced by Efficiency rampant The highest aim 
of a corporation was to so funetiomse its personnel that 
human beings might be blue-printed like machines A 
stenographer who could not ' take four hundred » 
minute was below par, a machine operator whose 
arm motions were slightly under count, was undesirable 
Tests of all kinds controlled Men of a certain type, 
height, nationality, were accepted for certain occupations 
and all others rejected Bohools sprang up everywhere 
Just as one saw the finished product of the loom in a given 
time from tho disappearance of raw ootton into the 
comber so any man or woman could enter school and 
emerge after some months qualified for high salary as an 
efficiency or welfare worker 

In the case of ootton it is either dirt or cotton that 
goes through the comber In the case of the human 
being no two elements were alike Yet they were 
swallowed in the husk by Industry, and efficiency was 
still the dominant word No one realised that tho most 
shining examples of efficiency occurred where Genius 
as the Bead had been able to support the industrial 
structure with selected departmental genius 

When the war was started efficiency was more 
than ever the word and we all know how spltudidly it 
served as a basis to start from, and how little it oould be 
adhered to in the event If we had not had the idea of 
budding fabricated ships, shipbuilding might have been 
paralysed, and yet the fabricated ship has played no 
very glortous part in the war If German efficiency had 
not convinced us that the super-training of men was 
necessary, we should not Irovo our present splendid 
military organisation But super-trained troops did not 
bear off all the laurels at tho Marne 
So it was with our lactones In spite of enormous 
numbers of efficiency men, in spite of inspectors some- 
times, as in a recent case at tho ratio of one inspector to 
four workers, in spite of speed and need for speed the 
amount of rejected material was astounding, the over- 
head alarming 

There is a flaw somewhere May we not say that it 
is in efficiency not m its aims but in its ruthless methods? 
Id its homogeneous adherence to forms and in its lrusti 
tutional training of men and women? 

We find on our records people of the leisure class of 
all ages who performed sustained manual labor at record 
speed month in and month out, side by aide with skilled 
labor that turned floater and lost its earning capacity 
No longer can be demanded exclusive types of men 
I would not behttle the true Effioienoy, the desire to 
excel which has turned American wide-awakeness and 
enterprise to such eminent aooomplishment, but I do say 
that this excellence cannot be maintained by mechanical 
method*— by settled forms 

Let us then reorganise under a new name, both quali- 
tative and quantitative, and call ourselves Synthetic 
Investigator*. 

Sympathetic, it might almost as well be for the 
quality of sy mp athy, intuition, cal! it what you will, is 
the quality that puts the tight man in the right place 
that shows tte Captain of Industry where to loeate, 
where to And, hi* market, how to build his credit and 
above all what use to make of the brain* of hia associates 
The Synthetic investigator too, mast be endowed 
With tM« quality above and beyond all training He 
not# te am* to live the We of the factory he is investi- 
gating u mMwtetdy as bs breathes the aw He must 
tttear ***** *»<&*■» **» *»pfcy«* point of 

ga&ssssKsas 

aion*. HI* report «a*t stew that te te* q te k nnd tit* 


elements that go to mahe Union or disunion duplica- 
tions, interferences, inflation or over concentration lack 
of oofiperation and above all misfits He must save 
his forms for the last, to bi the uniform made properly 
and to order, for an organisation deserving the distinc- 
tion 

lo do this he must know much of human nature 
and be able to see more sidis than one Ills special 
mental equipment is worth all the training in the world 
and his place is in the employment service 

This most vital spot in the rnauagi incut of any pro- 
ductive concern, I believe that for such work women 
are particularly adapted So far whin women have 
worked m employment, it has been in the htnng of 
women or in keeping records under thr suponision of 
men or as in one notable inatome as tin inspirational 
estimator of men s ability 1 hat should not be tho 
case 

Welfare that other much abused word represented 
by expom nts so often well-trained so often as cold and 
patterned as chilly squares of hnohuui misaic should 
bekmg to employment Food Lodging and Caro should 
belong to employment Amuse meut l’r< hminury Hir- 
ing and Final Discharge, being the great media tbrougli 
which may be determined the unspoken forces of an 
industry also belong to Emplojmont 

But the means at hand, however plentiful is lost if the 
investigator is tho product of education solely and devoid 
of the knowledge of human nature which is the distinct 
necessity in the choice of personnel upon which all 
business ultimately depends It gives that touch of 
sentiment to organisation without which m some form 
I know of no really successful individual or corporation 

Instead of laying stress on our profits from production 
we should boast of increased loyalty and e onti fitment 
of a saving due to a minimum turn over This I enture 
to predict wdl be the better iti m of tho two in doliais 
and cents and oertainJy far more economical and credit 
able 

It is plain that many large eraployi rs uow feel this 
J he time has tome when Ffflenncy must join hands with 
Welfare Entrusted to conscientious ixpoui nts trained 
and inspirational, industrial organisation will b< cart 
fully examined and the pride of the expert will be not 
in how many factories he has squeezed into tho mold 
of hts forms and system, but in the suicessful resource 
fulness and adaptability of which his system is the 
foundation 

Gemomkmu W Mason 

New York City 

A Definite PUn for Pkywcal Reconstruction in 
the Devastated Areas 

To tho Editor of the fklEirtme Amish an 

We all know that parts of franco lime l etn destroyed 
by the invader, perhaps we arc n t all <!< or as to the 
extent to whioh the destruction has been carried We 
may therefore revert to M Turdieu a address of Novem- 
ber 8th last in New York, when he stated that in the 
devastated area 350,000 homos have been demolished, 
00 per eont of Frances spinning and weaving industry 
put out of notion 83 per cent of hi r pig iron produotiOD 
out off 70 per cent of her sticl pnduition similarly 
affected an equal proportion of hi r sugar industry 
destroy id In this region, nhiih formerly paid one- 
quarter of the taxes collected bv thi 1 re nth Government 
everything has been carried awav or destroyed literally 
nothing is loft All this must be rebuilt How? 

We have lost two and ono-hulf million men A 
fifteenth part of our people u missing at a time when wo 
need all our material and moral foms to build up our 
life again But beside this restoration we must 

understand rapidity of execution is a primary condition 
of tho reconstruction of France and that the United 
Stasis by its immense possibilities of production must 
be our first aid 

In britf there is nothing in the way of bulking 
materials equipment, domestic uti nulls mduStri d 
machinery that is not needed in vory large quantitu 
and at once 

The Construction Division of the United States Army 
has here In America 30 million dollars worth of budding 
materials that have never been used When to this is 
added all tho material of like nature from the other 
departments hers and m France, when to this is added 
what can be salvaged from ike demolition of army plants 
and civil plants that most be abandoned the figures 
become staggering The Construction Division alone 
ha* purchased bakeries enough to bake two million 
one-pound loaves of bread *er day Out of one group of 
temporary office buildings alone there will soon be 
available 125,000 cute, 23,000 good office desks, as 
many typewriters, eleetsw fans and other equipment is 
sreoartiuL And so it ns* on all tides 

Inventories are being prepared showing materials on 
hand It will t air e some tune to oomplete these Mean- 


while it is safe to say that the equipment whi< h was used 
to house clothe fee d do< tor mid nursi entertain and 
safeguard morally and spiritually 4 000 000 men as n > 
body of men were < y c r < ured foi before w ill g > a long 
way toward the qui h reronstrm tun of e immunities 
aggregating 350 000 houses at leust until gueh time 
when a new generation may without suffering and want 
provide for itself mire in n i rdvn e with its own 

Moreover tho Construction Dim i n of the LniUd 
Btates Army mi of tin mist (IT tiv rgam/ati ms 
of tho sirt that ever yy is g< 1 tigelhei is still intu,t 
It still possesses its construe (ion eqii|uiinl with tho 
operation of whn h it is familiar Ils labor n cjnnec 
tion with the conduit of yiur is aliu st finished within 
a few months it will have l < < n disl amir d I o all >w it 
thus to disintegrate while this great construe tion demund 
exists would bo an economic crime fht majority of 
these men wo ild bo yvilhng to g tc 1 rime if they r mid 
continue their present organization and I e permitted 
to work by the methods that they h ivi made so huccess 
ful At the invitation of ihL 1 rench Lngineermg 
Societies and the 1 rench Gov eminent n ri prese ntativi 
body of American engineers is now in Puns conferring 
with the French regarding m iintcnaucc and construe 
tion of all kinds for the devastated areas When that 
delegation returns to this country ami advises us to the 
exact state of affairs wc should In ready to take instant 
action 

In a word let all budding material and other equip 
ment owned by the Unite! Males Government, both 
hero and in Frame and purchased for year purj oses be 
collected This will include material not yet used as 
well as that salvaged from the demolition of war plants 
Let all such material as < an be used m the resconstrur 
tion of I ranee be turned over for that purpose and 
delivery exjicditid to the utmost of our ability Let 
the t onstruction Division of our Army or such part of 
it os can profitably be so employed go to France to 
cooperate in the utilisation of this material 1 inally 
let all this bo considered os a part of the cost of the war 
to be mi ludod in the bill against Germany 

Germany has done this destruction The principle 
of reparation is accept! d But reparation by cash 
payment is notoriously inadequate and direct reparation 
is slow and uncertain We however are m the ideal 
position to bring about speedv and effective reconstruc- 
tion while slowness of pavtntnl j remded ultimate 
payment bo properly secured is of not the least con 
sequence to us And oash payme nt when thus made to 
us loses its inadequacy Let us mftkf reparation then 
and let Germany pav ub for doing it for her 

Is there a bettc r solution? I any sure that there is not 
John V HtHAxrxie 

Ghioago III 

Another “Original” Toothless Saw 

To the Edit >r of the Scibntivh American 

Here is an earliur date for u toothless buzz saw thau 
any I have sun mentioned in y mr paper When I was 
a young boy (born in 1818) 1 lived ftom 1845 to 1861 
eleven nuke northeast of this city Oni dav I walked 
two miles to sec a wood turning machine shop owned by 
John Joslyn who turnc d h uicllc h pints rounds etc for 
various kinds of pioneer furniture and imph ments He 
took great interest in showing mi the various machinus 
uud lastly attached to the lathe shaft a toothless disk 
six inches in drome ter wine h lie had cut out of a plate of 
common she ct ir m Giving the disk a very rapid motion 
ho cut through u largo steel file several times a stream of 
sparks Hying JO inches or more away 1 know this was 
jirevious to 1851 because my family moyti from thal 
vicinity in March of that year anil as it was warm 
weather whou 1 visited tho shop it coulei nit have been 
later than the summer of 18 >0 and prol ably not carber 
than the summer of 1810 I 1 nvc these dates before me 
in my fathers autobiography 1 think the idea of that 
particular saw was onginnl with \tr loslyn 

I have been a (out in le us subscriber to the bUKNimc 
American for forty hvt or mv years and consider it is 
the most instruetiv j mrnal published and expect to 
take it as long as 1 bv 

C W Bennett 

l oldwatcr, Mich 

That Big Navy 

lo the Editor of the SoiKNTmc American 

We want to congratulate you on your editorial with 
reference to thi foolishness of building a great navy 

We are in thorough accord with your ideas — and we 
like your publication have always been strong believers 
in a big navy However, it seems utterly foolish now 
»n4 we are mighty glad that you handled the subject 
as you did. 

Chicago 


E R Armktrono 
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Airplanes for die Transatlantic Flight 

What Aircraft Constructors Arc Doing Toward Making the Great Flight Possible 



V 

1 1 it were merily a mailer of providing a suitable 
machine the transull min flight w mid by now be a 
Jaxl accompli l*or it in i well known fact that Great 
Britain Germany and tin 1 mtod states and perhaps 
France and Italy an well have several airplanes now 
available) for the or owing if the th inlands if aides of 
ocean Other fact rs have el timd iviati rs tram mak- 
ing the attempt although many signs point to the suo- 
< awful accomplishment of the feat within the next few 
months 

Among the trunsatl intic airplane possibilities is the 
•enplane of < apt Hugo Sundstell a Swedish aviator 
now in tmerna wl his more or less completed his 
preparations for the great tup bundstodt s machine at 
tbi present writing is riding on waters of Newark Bay, 
off tin siut lurn ond of Bayonne N J As yet the 
machim has n< t loecived its final testa preparatory to 
the brut log of the transatlantic journey which is from 
Bavounc N J to some point on the Newfoundland 
eoast 

The mount designed and built espenully for Capt 
Hundsti dl is a biplam of huge proportions resting on two 
long pontoons It has exi eptionally graceful lines as 
compared ti the sq mtty uppearunee of similar sued 
machines of the living bout type Thi upper plant has 
a spread of 100 feet while the lower plam measures 71 VS 
feet Between the wings and well m front of them is 
the cabin from which the craft is umtrulltd and piloted 
Back of the cabin stictchis tile fuselage or fiamowork 
terminating in a simple fpenage or tail lht cabin is 
provided with four si its upbolsterid in artifluul leather 
— two for lht two pilits and two for lln two meihmn- 
lans who are ti make tlu trip All the cuutrols are 
installed in duplicate so that if one set should buotiit 
damaged or deranged another is available Maps and 
meteorological data are placed in front of lht pilots 
together with compassos and other instruments 
On either side of the cabin is a six-cylinder llall-Hoott 
ongine rated at 220 horse-power and enclosed in a 
stream-line easing The engines delivering a total 
power of 440 horse power drive two propellers Ihe 
total lifting area of the seaplane is given as 1 637 square 
foet The weight is 10 000 pounds llie estimated 
speed is 80 miles an hour 

Capt Sundatcdt is an aviator of long experience In 
July 1014 he made an airplane flight from Buo m 
I ranee to Stockholm in Sweden or a matter of 1 200 
miles without landing The time feir this tnp was 13 
hours and 20 minutes and considering the comparative 
crudeness of prewar machines this was no mean achieve- 
ment However it is well to call attention to the seem- 
ingly low horse-power of Capt Sundstedt s seaplane 
Most machines of equivalent sire are equipped with two 
engines of the liberty or Ilolls-Royce type delivering 
some 800 or 900 h lino-power as compared with his 440 
horse- jxiwer It is true that the C ajitaui has made 
certaiu important improvements sui h as cutting down 
his head resistance to a minimum and i utting down the 
weight all round 1 or instance his pontoons each 
< on taming 12 compartments an modi of tho lightest 
wood and weigh surprising! v little But tho fact re- 
mains even if tin machine ir if the seaplam type as 


i «*', Urlrt 

Capt. Siwdst*dl‘s seaplane I* Newark Bay, 
during triale 

contrasted with the somewhat heavier and more cumber- 
some flying-boat type, that his power plant is consider- 
ably less than what is generally accepted as neoessary 
for such sued craft This would seem to mean that 
while Capt fluBStedt’s machine should be capable of 
flying and flying well, it ts ml oapablo of meeting ad- 
vent! conditions, such as strong counter winds, which 
are almost certain to be met on such a lengthy flight 
I urthermore such a machine fully loaded could hardly, 
if at all fly with a single mot< r which moans that during 
tho entire passage the two engines must function per- 
fectly 



°°*^C*Wn of the Sundstedt seaplane which contains 
few sesrts and dual controls 


In a word, Capt Sundstidts machine, given ideal 
flying conditions and the very beat of go«i fortune, 
ought to be able to make the transatlantic journey 
But in no wise does it appear capable and ready to 
confront adverse winds, rough seas — should it have to 
alight for repairs and adjustments and then take off 
again and other deterrent factors Plainly, it does not 
anticipate such disadvantages There is no factor of 
safety or should we o*H it factor of hard luck T 
Aside from the Sundstedt machine, the United States 


J 


has another entry m the transatlantic flight in the form 
of onr Naval machines On February 8th, the Nary 
Department ordered Commander John H. Towers to take 
charge of the development of plana and s es emhl y of 
material and personnel for the proposed flight For the 
attempt the Navy has several machines erasable, 
especially the huge biplane of the flying- boat type, known 
aa the N C I, which wae described and iUustntted in 
these pages some time ago The N C 1, which ha* 
earned 61 passengers in a recent tact flight, i* equipped 
with three Liberty engines or about 1,200 homo- p ower in 
all, driving three four-bladed tractor screws Tbs upper 
wing has a spread of 12fl feet, while the lower one is some- 
what shorter From prow to tall she la 70 feet long, 
and from the gunner's ooofcpit on the top wing to the 
keel is a distance of 26 feet 

As equipped for coast-guard duty, the plane carries 
300 gallons of fuel, which u sufficient for several hours’ 
flight However, stripped of all guns and carrying aa 
much fuel aa possible, the cruising range of this giant 
craft could readily be raised to 40 or 80 hours, which is 
more than sufficient for the transatlantic flight Tho 
twin-engined flying boats of the Navy, which were also 
described in these columns, are available in large num- 
bers These planes, equipped with two Liberty engines, 
each furnishing about 400 horse-power, could be made 
to carry sufficient fuel for IS or 20 hours’ flight If the 
transatlantic flight were made in two or three jumps, 
so to speak, with mother ships along the route to furnish 
fuel and other supplies as welt as enable crews to make 
repairs and slight adjustments, these F-6 tvpe planes 
could readily make the journey But if a non-stop 
flight is to be attempted these planes may well be dis- 
regarded in favor of larger planes such as the N G 1 

Other planes are no doubt nearing completion right 
here in the United States for the avowed purpose of 
crossing tho Atlantic, but their designs have not y*t been 
made public 

Turning to Europe, we find our British cousins work- 
ing hard to get an airplane started on the transatlantic 
journey A number of machines are already available, 
and are receiving their finishing touches and "tuning,” 
to be followed by extensive trial flights One machine 
for the coming contest is tho Porte “Buper-Baby" tri- 
plane flying boat, dosigned and built for Lieut Forte, 
who will be remain bered as the young British naval Officer 
who was to attempt the flight in 1914, but whom plans 
were interrupted by the war Lieut Porte's present 
mount has a span of 123 feet, a fuselage length of 60 
foet, a height of 27 feet 6 Inches, and a total weight of 
28,400 pounds The two upper planes are of the same 
span while the lower one u somewhat shorter The 
cabin is included in the flying-boat member 

One commendable feature of the Porte plane is that 
it re equipped with five Rolls-Royce motors of about 360 
horse-power each, arranged in two tandem sets sad one 
tingle ‘ pusher ” So it is evident that Lieut Porte 
means to take no chances with engine failure he has 
discounted the darkest kind of misfortune by ha vug 
at least two engine* to the good, that is to say, by having 
two engines mare than he needs for plain flying 

(OmlrnwS 9*tt *tS) 



Brery Mu’i AirpbmeA Big Stop Toward Aerial 
Transportation 

'T’HE eonr Illustration of this issue is based on solid 
• faet. It is not an artist's vision of the future, but a 
drawing of what can be done and what is likely to be done 
at any time from now. The airplane shown exists in a 
practical form, and it is available at a coat which brings 
aerial commuting within the realm of immediate realisa- 
tion for *U persona who have heretofore been able to 
afford a motor ear. 

The machine is a single-seater biplane, designed by 
of long experience in airplane design and 
Captain James V. Martin . who will be 
recalled as a man operation. In reality, 
the machine was designed originally as an 
altitude fighter, provision being mads for 
oxygen tanks and electrically-heated cloth- 
ing; but with the termination of hostilities 
Capt. Martin has turned over his biplane 
to peaceful pursuits with very few struo- 






entirely of three-ply timber. Thu system of wing bracing 
also is unusual, as ie the arrangement of the under 
carriage which makes it possible for tie wheels and the 
(C<minu»i an pagr lit) 

How Pi —angers Are Taking the Place of Bomba 
to Airplanes 

nPHREE months ago it was a question of building 
• plane* which would carry a large cargo of bombs to 
the distant cities in Germany. Today, the same 
machines are being oenverted for passenger carrying, 
and the question ie om» of carrying the most passon- 


more prosaic means ol transportation. 

The accompanying illustrations are of immediate 
interest in that they show how two well-known types 
of bombing planes have been converted into possengcr- 
planes. The machine with the cabin body 
u the big Fartnan biplane now being employed in Paris- 
England service. The machine has a span of 02 feet, 
and can lift three tons. It can climb 1,500 feet in four 
minutes, 3,000 feet in 10 minutes, and 6,000 feet in 
28 minutes. Two engines are used, each of 250 horse-' 
power, giving the machine a speed of 110 miles per hour. 

A dosen passengers con be carried if they 
do not object to crowding. 

The other machine is a converted Caud- 
ron twin-engined bomber, also equipped 
with wbst appear to be radial engines of 
the SaJmson design in both wingplanes. 
In the case of the Caudron, however, tho 
fuselage is arranged with a huge cockpit so 
as to hold the passengers without other 
protection. The Caudron appears to have 
a wing spread about the saroo as the Far- 
mun, and equally powerful engines. 

No doubt those machines are typical 
of what is being done with the Handley- 
Pagos, Capronis, Gothas, Lizem bombers, 
and others in Europe. 


. 10 * 
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t umparaitve standing in dreadnoughts built and building of the navies of the United States, Franca, Japan ud Italy 


Cost of the New Three -Year Naval Program 

Moving Up from Millions to Billions in Naval Estimates 

mu Is uuong ur art program of 1910 and the original cost of the existing asking for authority to build a navy which will ooat for 


i fad Uul Hi pr xfigi ms s< alt fleot privioim to 1916 maintenance alone over $709,000,009 per year 

liiar> appropri iiiodh havi bun Wo hnd from this statement that the original cost of Now let ua consider for a moment ju*t what theaa huge 
Ins uput tli wiini of values the flee*, exclusive of the thrno-y< ar program authorised Sums of money mean Turning to the first page of this 

iin nt o lli unis Now lien him by act of August 29th, 1010, was gif's 000 000 The issue we see a group of si* of the greatest and most costly 

rkid Ilian in the Nav> Di port estimated cost of tho three-year program act of August bmldmgs in New York city, including suoh structures as 

i yiara pruediug thi war the 2Pth 1916, is 17(51,000,000, and the estimated tost of the Equitable Building ($12,000,000) the Woolwortli 


Lonsirvalm (stimatiHof naval nt (imxitica by the Gtn- 
iral Boirl win rum id with positive dismay hy naval 
seoreturii h and di nouni i d as extravagant and mibtanstie 
by naval tommitlits both of the Hoiim and the Honate 
ttiday whi n the war is ovi r, appropriations infinitely 
gruvtir than thorn that wire askid when tho Goman 
menace win lifting its threatening 

head ovt r the eastern honron are 

blithely prtsenttd by flu ^toretary 
of the Navj and enthusiastioallv fy 

endorsed by him, not only in offiuul L/**' 

reports and m hearings boforo com ft/ MM 

mil tees hut m public utteranous upon /Vf\. 

the platform and in tht press Jf 1 

One of tho mogt tommcndabli f \ ^ 

pit dgos with which the pn st nt govt rn -1'*" " 

ment tntered ujion its high dutus f * 

and undertook its solemn national ] J \ M * 

obligations was that of a careful ton 
servatiun of the public moneys and of \ 

an eionomy whith should stnki a s 

reasonable moan Iwtwcon wild ox- Ji\ \ 
travagamt and a parsimony whith \ 

would be fraught with national peril ' 

Surely if ihert is lvo a time in thi * V*-« ) 

affairs of a nation when then is a < all * F — ^ 

for strut economy it i« at the close I 

of a war of the first magnitude \ l 

and in tho present n of the enormous V \ 

debts that suth o war inevitably y 

leaves upon the shoulders of the jieople O' 

The utiiens of this country who have 'c 

made such a noble response to the null 
of their government for a rurlmlmeut I— ■ . 

of their personal expenditures so that Eleven elghtc 
they might make a gtueroiw response 
to the government call for money 
feel that theiy have a right to look for a ejuiek scaling 
down of government expenditure now that the war is 
over Hence, they have viewed with elumbfouneled 
amazeme nt the < nil of the Nuvy Department for the <on- 
struetion of a new fleiet whose eemt will lie equal to that 


by tho Otn- the proposed three-year program as originally proposed Building ($8, 600, 000), the Singer Building ($3,000,000), 


of the whole of the existing fleet whieh we 
during (he past quarter of a eintury 

It is a very simple thing to ask Congron 
A throe year program it is not so easy fc 
grasp what an e noriuous sum of money mus 
not merely to build the ships of that pr 


positive dismay hy naval was givtn by Admiral MnOowan as $911,000,000 the Pennsylvania Railroad Tormina! ($13,450,000), the 

travagant and militaristic It must never be forgotten that providing the money to Adams Express Building (Id, 000, 000) and the Metro* 
he House and the Nonale build ships is merely the beginning and not tho end of the pohtan Life Building ($8,000,000) These monumental 

appropriations infinitely expense Tho ships must be maintained and the mam- structures, known nil over the world for their me end 

asked when tho Goman tenanei of a fleet is an enormously costly thing To cost, total altogether iu value $46 660,000 A vast sum, 

ate mng truly, and yet we are asked to spend 

> n are . — , — for our new navy over 18 times that 

sboallv ^ muoh for the monetary end of the 

official L / ^s>J " ~ ^ Jr I \ ft problem as affecting the national 

o com L I I / J treasury Let us now bring it down 

» upon //pv I -7/ , 4* -X . . to the more intimate relation of the 

/c I >. * t f ■ \ ilif pocketbook of Smith, Jones and 

mdnbli [ I X - |1r rf — V t , N?' (i r) r 'nniriVlfr Robinson The cost of maintaining 

?ove rn ft " f'V 7 I oM the navy of 1913 was $6 90 per family 

dutu s f / 1 * (*«•/' >-4, i „ <31 per year The cost of building the 

ational f / OJ / t \ ~~rli ■( new navy, as represented by the two 

"• » ,H1 Jt"" ! i — jMgNkM''' / three-year programs, is $1,074,000,000, 

and of |kCc \ / A , .. f and this means that every family in 

Tike a s / «, \/ I M~ XtiJfSSiZjL 1 the United States will have to con- 

Id ox- \ N r l/r\ ^ j / ‘K f l tribute $88 70 to build those slops 

whieh l \ 'u tSZXf * f 'T \ X? K and put them in commission When 

• pot'll ‘i ^. L*"'' I ?•'***' I IT | ,, Ul H " I — vliiUww that has been done, each family, ao- 

ln 1,11 W _ \ t \ r^-®7UT w L> jT cording to the figures provided by 

s a < all F — ^ s\ / '"*$'• -I. (I Jr / Admiral McGowan, will be under the 

p c l ow \ J _Y“‘" j rjr\ necessity of contributing 135 46 every 

mt «de \ \ ) ^ \SL 1 — X— jL. I year to keep this fleet in oomimasion 

W \ \ Tk It should bo noted, here that the bill 

ntably J J VL n ® passed, by the Naval Affairs Com- 

(leople V \ _ tj mittee omitted the six battle- cruisers 

° have Vl» \ \ £ XXZV until they oan be redesigned to w- 

hc call ' \r corporate tho lessons of the war And 

.ilment U , ,, — — — r— .... — Ibis we must remember, will reduce, for 

id that Eleven elfhteen-foot transcontinental highways of concrete could be built forth* cost the present, the total cost ae given 
M l ,onW! of the now three-year program above, but it u Certain that, u the 

1,0,11 > advocates of an enormous navy ean 

look fur a quit k scaling quote from Admiral McGowan s estimate if the 1910 have their way, these battle-cruisers will figure in the hill 
ire now that the wor is three-year program and the second tbreis-yoar program as finally put through The bill, as passed by the House, 

iwed with dumbfounded be completed the annual cost of maintaining our en- calls for the ultimate expenditure ol $750,000,000 If, 

Department for the eon- larged navy will be about $709125 000 per annum for os the SciiNTim Amhucan believes, tips expenditure 

emt will lie equal to that vessels in full coramiseion, in reserve commission, and will be absolutely unnecessary, let us consider what 


have built up for the maintenance of shore si 


reis-yoar program as finally put through The biff, as passed by the House, 

intainmg our en- calls for the ultimate expenditure of $750,000,000 If, 
0 per annum for ns the Scixwrirti Amirican believes, tips expenditure 
commission, and will be absolutely unnecessary, let us consider what 
could be usefully done with this huge sum of money 


In 191 1 when the threat of war existed and the menace Nothing promotes the prosperity of a country so greatly 


present artu It to triuislali tho 
dollars into iomrtl( i\ery 
day terms, whuh will bring 
home to the nvmtgi Amin 
can a suns* of whnl suih 
expenditures uitimlly meui 
During the diRiusaioii ol 
the proposed new three ymr 
program before tho Com 
mittee on Naval AtluirH of 
the House of Ilepn sentstivin 
Secretary Daniels presented 
an estimate of tho cost of 
maintaining a naij of the 
sine he WAS recommending 
Ihw estimate was drawn up 
by Admiral 8 MoGownn 
Paymaster General of the 
Navy The statement is of 
oxtraordteery mtereat, be- 
cause ft givee not only the 
coat ol building the prepoeed 
three-yeai program, but also 
the oeat of the three-year 


ongrosR to authorito of German ambitions was will-understood in overy as efficient means of transportation We need s system 

iwy for thi mind to government of the old and new worlds the annual cost of good roads throughout the United States Now a 

>> must be i xpi nded, of maintaining our navy was $138 090 000 Today, first-class 18- foot eonorcte road ean be built for an aver- 

hat program but to when that threat has disappeared with Gi rmany navaily age cost, including both easy and difficult country, of 

is Uk purpose of the impotent for a generation to come and with every great $30,000 per mile Divide this $30,000 into the prospeeb- 

Ihons mill billions of nttva l power our close friend and ally, Mr Daniels is m cost of this second three-year program, and you will 

find that the sum whieh the 

— — present administration pro- 

hB| fosses to be willing to spend 

on on unnecessary addition 
# acQl 10 eur butld 

five trims- (tontmentol coo- 

COST OF COST or COST OF Crete highways from coast 

MAINTAINING MAINTAINING min mua l » «>Mt and she oonerste 

NAVY OF 1915 NEW NAVY SiilTmlw highweystraveTsingthe eoun- 

Pts FAMILY Pis FAMILY « W ^ Cmmdn to the 

Pts YEAR Pis YEAR Pm FAMILY Mexican harder and the 

‘ 6W •»»« 

-y- m Ar$w daw consider MBs 

aB KB IB Bai seeefid three- year program 

■ ^KB| to .he qtute wnnogegwryT 

WFm I : Jh : 1 1 For an enewer we direct at* 

^ ^ gj|||^^Bp| I diagram ^ tito 

Cost to each CaatUy In the Called Stale# of the f rap e s ad big assy 


cost or 
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NEW NAVY 
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Cost to each CaatUy In the United States of the p 


« efficient means of transportation Wn need a system 
if good roads throughout the United Sts tee Now a 
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Band pewetty Franse, Japan, 

and Italy, when ottr 1916 f iTTMQQQOOji 
tbm-you program and th«r * .«, e0ft000 - 

own ext* ting programs have UtZzSiZZ&ZZZtZ-. 
been oompktod At that t ijgAgOft QOO.tr 
tune the United State* will iyna i*x anem 

poetess 20 dreadnought*, f i 2S££££££ 

most of the them the biggest *•' 

ship* of their kind afloat, ThU* 

France will have U dread- 
nought*, Japan 10, and Italy 9 That it to say we shall 
have 39 dreadnought# aa against JO for the noxt three 
powsn Blit our 29 dreadnought* will have n total 


Wlfv/W AAOAAAM AHt p/terott* SCCCMOJYtA* P*a*XAM 

MTMHAWTMMHt DAVY) A 19)9 - 9 YCAAS A*0 

COAT OFHAINTAINIXi NtN NAVY INCLUDING TWO 9 YtAA A AM A A MS 


Thl* show* how the Secretary propose* to Increase the cost of the Navy 
9 shall The Labyrinth of Chemistry work* 

thraso Wf HY i« it that most choimoal mnnufat tur is in- '"”*•5' 111 
total TT gtoftd of turning out several grades if tho mmc. '“lone 


displacement of 886,000 tons as against 78H.OOO tons for produot M geems the ^ ln m()st fieldM proiW 

the three combined fleet* of r ■ • 


^ . .. - . , . -"impounds of radically different muuio, 

toW hroadalde for the fleer will be much greater, namely ^ of wvM why, m the list, of we 


460^000 pounds against dlfi, 000 pounds Mllw | by the English and V reach Admiralty d> 

The Sciwrrmc Amsb.cxn has always been a big- wc fi „ d „ U( h lWma M taUow ftnd otUer? why was K n ,( 

navy’ lournall we Stand for a big navy today, and ^*,1,10 after more than two years earnest effori to 

we belwve that the construction we now have in hand Wttke Aroertettn dyeB M good M , hu80 prevl , )UH | y lm 

**# rr 1 u" *^ W 2 ,n di ?*? ra ’ “ f ftVy . ftmp, £ P<^ed from Germany? t 

sulfiownt to show the flag and protect our interest* in all Tho ttnswf to aU theae queatloa8 m the same-bee nose 
the seven seas 

Handling Cocoanut Oil in BnOc 

N EW method* of handling ooooanut oil at Pacific 
ports are now in successful operation Previous 
to the war, tho bulk 0/ this oil was shipped to Europe, 
but with the closing of European ports great quantities 
came to the United State* It ia estimated that we will 
receive oocoauut oil to the value of 860,000,000 during 
the year 1919 

Until recently the oil waa shipped from the Tar East 
in cases and barrels The excessive cost and great 
waste o this led to the attempt to abip in bulk The 
problem was a difficult one because of the fact that the 
oil solidifies at 70 degrees Fahrenheit Experiments in 
running heating tube* through the tanks of vessels, 
storage house* and oar* have now reached such a stage 
of practicability that bulk shipment of ooooanut oil 1* 
recognised as having arrived 
This enables tankers wtuoh have taken cargoo* of 
refined or lubricating oils to Asiatic port* to load to 
capacity with ooooanut oil for delivery into bulk storage 
on our Pacific coast, and subsequent distribution in tank 
cars One of the first oompames to enter the field ha* 
act up a storage plant in San Francisco, with a complete 
equipment for getting tho oil out of the steamer into 
storage, and out of storage into the tank cars Six-inch 
pipe lines lend from the storage tanks to the piers and to 
the tracks, and all necessary couplings are made with 
flexible steel hose 

When the ooooanut oil is pumped into the steamer’s 
hold in the Orient it is of the consistency of heavy fuel 
oil The scheme is not to maintain it in this state 
throughout the voyage, but to let it freese up as solid 
as it pleases while the vessel is an route It is merely 
necessary to have the oil at pumping consistency on 
arrival, so steam is turned into the heating tubes while 

the ship is a day or two out of Ban Irancisco ln the of ^ rabbor industries 

same way, the oil is allowed to solidify in the storage 

tanks and again ln the tank cars, and steam tumod into of tho interdependence of the chi mica) industries. This 
the heating tubes of theae units only whon it becomes mterdependem t must be clearly visualised not only for 
necessary to reduce the oil to flowing consistency In a proper understanding of the historical development of 
this way a groat deal of steam is saved, in fact, it is this a given chemu al industry, but like wine for an adequate 
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the heating tubes of these units only whon it becomes mterdependem t must be clearly visualized not only for 
necessary to reduce the oil to flowing consistency In a proper understanding of tlw historical development of 
this way a groat deal of steam is aaved, in fact, it is this * givon chemu al industry, but like wine for an adequate 
alone that makes the process a feasible one commercially grasp of it* present economic state No proper noro- 
M the storage plant the oil is never purposely per- prehension of industrial chemistry is possible without 


mitted to remain in the six-inch pipe line leading from a thcrou 
the docks to the storage tanka When the tanks on the together 
vessel have been emptied, steam or compressed air ia parent Iv 
introduced into the outer end of the pipe line behind the The ol 


oil, and all of tho latter remaining in the line is forced beginning of the production of artificial soda Leblanc 


into the storage tanks Nevertheless, there is danger extracted this eodu from 
that tho oil will become hardened in the , 

pipe line and obstruct the latter wholly | ALCOHi 

or partly So a one-inch heating tube is 

oarried down the center of the six-inch I 

pipe, returning on the outside of that pipe s'" COTTON \ 

to the boiler room. By turning steam into S0DHJM | 

this circuit anf Oil that may remain in the NtTAATC \Svlpf* c , 

six-inch line is soon melted out The lines (M AW, AG, ZjNtTtfA TED BATH’ 

that are used in filling tho tank cars are lACJO^X ■ - — — V, 

similarly equipped with a heating core, fXM fl H . , , 

fast*, however, after filling a gar the oil [fAONOAt 

ts permitted to remain in the filling lip*, TOioer 

to be melted out whan the next ear rolls - TAH a/TCH 

into place MTtfjf, 

The ofl pump* on board the vessel and ASt/WT 

at tha storage plant must be equipped BZNZi 

with a stewo «r else provision 

meet be mad* leg the attain draining Of tSOAp 


tin c umuerciul dtm uid f 
hydrochloric and that tin 
could not possibly lie sold 
oiny demanding that thi 1 


n this old prorcss for making artificial 
ecinplctely expressed chemically by n 


2NaCI+lIiSOi“2IK 1 + NniSO. 


a thorough knowledge of all the curious tics which bind 
together several methods of manufacture having ap- 
parent Iv no connection at all 
The classic example of this can be found at the very 


salt, consequently thy t 


We have gecn that hydrochloric and is sometimes 
prepared for the dnuhii purpose of removing tho uoxiou* 
vapors from thi air an t converting them into a produc t 
of value In metulluigicnl operations involving the 
roasting of ores containing sulfur the sulfur luden vapors 
receive analogous tre it incut But just o* the ueeTs of 
thin and have to make it because it mil not support 
transportation charges so the makers have to use it for 
the same reason 1 Ins they accomplish by making 
fcrtilmrs and often nitric acid They can sell theso at 
a low prie t because they do not have to figure the cost 
of thin sulfurous vapors in netuul money as an ordinary 
producer would have to do Of course such fuels are 
molt important 111 an economic surve y of the ludustnen 
concerned They may be charted os follows 


<Jf course the facts set forth in theae charts are some- 
times modifiod in their relations to ecuh uthcr lor 
lnstanec fur from being a mere waste produc l utilired 
to prepare bleaching jiowder the hydrochloric acid of the 
first chart is in some places the chief product This is 


\CUNC6TTON) f 
) A/CA/CAC/B 1 t fi b&ffl 


TAIf W# \ 

XAUmtACCNE }N)TH0CLYCEfUHE\ 

XmmrHAicNe / }/ 

{BENZENE / HfESELCUHA j 

b/iM / 


pump that liMM sTOam jacket wouW acms 
MUdtfv: ikd tlnm a BMMrtui ot 100 toundi 


» l *i s r dsfsa d*ii fts «ftka chaxdesi proc ess** tnfkr«l 1 * nuking explosive*, 
law material* are utscflMd once, Anal products twice 


the gelatine fiec torus which use large quan- 
tities of this nnd to dissolve the mineral 
eonstituentH of the bones In such fac- 
tories it is to be remarked that the prepa- 
ration of hydrorhlone and It id* to Nodium 
sulfate a* u bv-produe t and that the manu- 
facture of sulfuric arid is forced as an in- 
termediate raw product loading to tho 
hydroc him ic Iikcwme in many explosive 

f icterus the manufacture of nulfuru acid 
w«* established in order to reduce tha cost 
of tho nitru and which could then be mad* 

This nitric at id is the fundamental baso 
of all our modern explosives, and it is for 
this reason that C hill saltpeter (sodium 
nitrate) is not pormitted by tho Allies to 
enter Germany Reference to our third 
chart, which sets forth the principal 
ramifications of the industrial chemistry of 
explosives, will also explain the bloc kude 
on alcohol, ether, glycerin and cotton, in 
addition to showing how ussential it vw 
(Continued on pafe tie) 





Speeding Up the Drier 

How an Operation Once Left to Sun and Wind Has Been Brought Within the Mechanical Field 


iij late tlw Kim h litut bv mtifi ml lire of hi* own He 
m uk t (UiuIjUpbk hive obi tvi J that tin questnn >f air 
supply had something to dn with the matter hi cannot 
have failed to ibmn th dilTirmit in drying on quiet 
and on windy tlavs Hut that wn« hh far iui he ever got 
and that was where Ur nmtti r n sled until a very re cent 
Hate Means for supplying a mein intense heat or a 
more intense draft were provided from turn to time but 
this leprese nts m< r ly a diffi renre in degree not in kind 
t he advisalility ivm the possibility of regulating the 
heat and the air in mime <tim with the drying operation 
seems to hi distantly a twmti the ntury cone option 
N >w that this iden his been (lolloped, however its 
applichtim is being pushed in all In Ida where) diymg 
is dom and it has led t> a fund uni ntal revision of the 
teehmqiie of carrying on su h operations It is now 
n aimed that at diff< re nt stages of thi drying the material 
ehspluys different drgms eil moisture e int nt and that 
its most advantageous treatment is to be gained only by 
subjoiting it to different conditions of heat and vemti 
latum suitable to these Mevird stages Hut the con 
ditions which are not Kuitshli for the material whieh has 
passe I a certain stagi and from which therefore that 
material must be removed an ixnctly suited to such of 
the material as is just entering the stage m question 
This i bst rvatimi leads to the progressive system of 
drying in whieh then an a number of stations in tbc 
drying establishment or thi 
drying appoint us with dif 
ferent conditions of tempi ru 
ture ventilation und h imi I 
ity provuiling at em h I yiry 
article to be dned pawns 
sueccssively through eaih 


to conduct the drying 
due rcgird to the fan 
in certain degrees of s 


the progressive Bystara — an undertaking that haa been 
f creed upon us, ia lieu of the ddir and more dignified 
pro oo as of seasoning through mouths or even of years, 
by the necessity for speed in the production of wood for 
airplanes and ships When we cannot wait for the old 
proe es« to work out we must d \eIop big furnaces for 
seasoning wood arUflcwUy, an! tins is what has been 
done 

Each drying room consist* of a tunnel holding a tram 
of cars of timber the car* being ulvanoed periodically, 
say su feet peer day, in their pr grew from the wet end 
where they are loaded into the system toward the dew 
< nd at which the duly geasoi od wood is discharged 
bor this purpose, a line of rails runs the length of the 
successive chamber* Beginning n very moist air, the 
drying proceed* in elarwly nut istng temperatures and 
slowly decreasing humidities though the air used 
throughout must bo more or less moist to avoid case 
hardening and consequent injur \ to the wood 

The d lying agent M low-press ir steam usually rawed 
from wood refuse in the cheapest kind of a boiler The 
latent hi at of the steam is trapsf rred to the circulating 
air, whde tho heat of eondensati n ir returned by a pump 
to the boiler Controlled eu ulution is assured by 
introducing at the loading end a lit lit altnospheno air 
to < hill the air to the point where it m almost saturated, 
and by discharging to the atmosphere such air as be- 
comes wholly saturated In this way a rotary circula- 
tion of air is obtained without any mechanism tho great 
bulk of air being recirculated ai i rehcati d on its upward 


sensitive tc suddin rcmivnl 
of large pi ri tillages of its 
moisture content than il is at 
others, and that a< corihrigly 
certain stages of the drying 
need to prooeod slowlv under 
pain of damage to the sub- 
stanoe under treatment 
Thu considers t iod is met 
in the seasoning of woods by 



General rtow *f WUMH «*r centom* drying 4 *Mk 


travel through the steam radiators, which are suspended 
bolow tho rail level 

This system ia largely used both m sawmills and In 
pnvate establishments throughout Britain for drying 
The progressive seasoning of wood ia a British develop- 
ment Other applications of the same idea may be found 
in this country First to occur to us Is that in th* drying 
of vegetables, already described in these columns Hew, 
it will be recalled, there were something hke ten trays, 
which succeeded one another in progress from the bottom 
or reoemng end to the top or discharging end of the 
apparatus Another instance is seen in briok-d tying 
machinery put out by a Philadelphia concern 

Here, as m the case of the wood masoning, the material 
to be treated is loaded on small oars, on which it remains 
throughout the operation, a loaded oar constituting a 
unit in its progress through the drier One of our illus- 
tration# shows such a unit and makes dear that an 
important feature of any system of progressive drying 
lies ui the manner of packing the material to be dned 
so that * maximum of ita surface shall be expoaed 
The drying chambers are arranged in a long line, and 
realty constitute, in their totality, a big sheet iron tunnel 
down the middle of the building in whieh they are in- 
stalled The several distinct compartments are sepa- 
rated from one another by sheet-iron curtains of a familiar 
type, which roll up like a deek top when it is time to 
promote the various charges from each chamber to the 
nut With these certain* down in their working posi- 
tion the chambers receive a strong draft from the tides, 
the whole idea of the testa!- 
hstkw being to give a strong 
and writ watnotted bleet of 
air at all tunas. An la the 
other Meet mention e d , the 
temperature and the humid- 
ity of the sir that is Mown 
through each compartment 
******* * 

need* tdthat parthmlgr com- 
partment, Without control 
of thleeert unMom and rapid 
drying cannot be hMAfemd, 
«0d & particular, It cannot 
othemriafc he aasuiwd that 
the several stags* of the 
operation *M ad seech 
4Map&6tioA ftmitHiWfitirfy 

Wtas tudi eon**# is wee 

>sutj 
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of tt» tenable bxs>roduou of the 
*** ww k to fee found Lx tbe •otonoo of 
' ‘ » »o that they will 


Wrf rfaj i-«Jky m 

Uh* tip a mfaumi 


i of «p*ee The « 


toons quuttaea of i Mr material* and 
finistei product* tint ted to be shipped 
to nod from our saaou£*rt»rln« plant*, and 
tb* tut suppiie* inquired by our suddenly 
expanded may, put * tremendous Ux on 
our mdroftds 

Ooe*a transportation wm In an even 
mm serious plight by reason of the foot 
that vans*!* were being sunk faster than 
they eotdd be replaced end yet were celled 
upon t« carry across the AtUatio a vast 
army and far more merchandise than 
had ever bean exported from this country 



Itt an equal period in tune of peace Naturally cargo 
space moat a premium and the highest importance was 
attached to every oj»bw foot saved This led to an 
intensive study of methods of packing with the result 
that many ingenious methods were evolved We have 
shown sovaral schemes of stowing motor vehicles m rail- 
road cars. Another such scheme which has been used 
to a considerable extant is shown herewith 
It is a plan for stowing motor trucks on 
flat ears Two can arc mounted on the 
main floor of the car and fill it completely 
but there is still plenty of room overhead 
and so two elevated platforms arc 
etruoted on whioh the wheels of a third 
car are supported. This furnished a good 
method of shipping assembled oars For 
overseas transportation it was necessary 
to ship oars in knock-down condition, so 
as to make an even more compact load 
Our smaller Illustration shows a complete 
motor truck disassembled, with the parts 
carefully stowed in a minimum of space 
ready for boxing It was by using packing 
methods such as thane that transatlantic 
steamers 

breaking cargoes to Europe 

New AUo? Hut Does Not Oxidise or 
Ohngo Its Food »t HlghTemperatures 

r PHERE is a distinct demand for a metal 
1 or aa alloy that will withstand high 
temperatures Without any large alteration 
in tensile strength or especially any change 
m its physical appearance such ss coaling or 
oxidising. If toughness as well as resist- 
anoe to change of form are combined with the foregoing 
qualities, then a Wide field of usefulness at onoe becomes 
possible If the metal possessing those properties is 
also machinable, then its value is increased 

A new alloy Is being success ally and commercially 
mads op a fairly large scale, which is claimed to possess 
all these properties and which is being used to ad- 


A complete motor truck packed for boxing 

vantage in several distinct fields of industrial application 
It is composed of about 60 per cent nickel and 14 pei 
cent chromium, tbs remainder being principally iron 
It is being melted la crucibles and poured in sand molds 
in a special foundry for this purpose It can be cast 
easily and in about any shape aud in any weight up to 
1,200 pounds The fact that it oan bo used in practical 


service at high temperatures with extremely long life 
compared with iron or steel has enabled the producers to 
find many important industrial uses for it 

Besides its ability to withstand high temperatures up 
to 1,800 to 2,000 degrees 1 ahronheit without alteration 
in form and with negligible oxidation, the new material 
possesses at these temperatures a strength of about 


30,000 pounds per square inch It melts 
at about 2 800 degrees, and when col 1 it 
has a tensib strength of about 45 000 to 
50 000 pounds per square inch In ad li 
tion to its unusual strength at 1 8(H) 
dogrus it is very tough at that tonu>u 
atur and will bend considerably bef ir 
br< iking (veil when red or white hot \ 
demonxtr iti in if Ibis quality is often in lie 
by the r mi] ni \ h\ hailing to a rod lit at 
a plati of lb all inch thirk and tbm 

striking it oftd alii i 20 piund sledgt on 
tin unsupport d rent r if tb( plati 
Stul born rtMstance t> bending has boon 
the result m tat h east 

Ihc gem ral mdustmi apj lication of this 
new alloy has brimdmcd until it embraces 
annealing and taiburuing boxes heating 
retorts and convey >r chains used at high temperatures 
It is being meorpnraft d in the valve seats and 
valves of internal combustion ( nginos wire baskets 
and other utensils whr ri uthor heat or at i Is and 
chemicals or both at once must be withstood It is the 
claim of the rompany that those annealing or rarbunnng 
shapes last about 0 000 hours as c impared with only 200 
to 250 hours for gteol boxes under similar 
conditions 1 he fact that it dots not 
oxidixi and scale off enables the boxes 
to be made tlnnmr and lighter still mnn 
taming the strength and also insuring more 
efficient h< at innduitmty 

Thi company itself has a prat tie 1 
application of the use of its produ l whnh 
is mtircHting In tin heat treatmi nt of 
the alloy ptihmmary to drawing into wire 
it is iicetssary t > p iss it through an an 
ntaling furuuto at a tempt ral urc of 1 bOO 
di giecs Thi tmN of the furnaet must 
be sealal with water to prim nt oxidation 
by air The win m carried slowly through 
and out of this innuali r on an endless chain 
Bt cause ripciUd heating Bnd < oiling 
would soon destroy an ordinary chain the 
company ust s one made of the alloy itself 
which has mt 1 1 ht < onditionscxtremdy well 
Another impoitaut apple alum is tin use 
of this alloy as pyrometer protection tubes 
Hus type of tubes in the rast form w said 
to be extensively used nnd to be rapidly 
displacing the easily broken porcelain unis 
In one case such metal tubes showed a lift 
of 4 000 hours 

ihc question of tho use of this alloy for 
crucibles is now a matter of research and holds out some 
promising encouragement Experiments thus far in 
dicate tho possibility of its adaptation to containers for 
melting brass, bronse phosphor topper and other 
olloyB successfully bueh a substitute for grsptute 
crucibles would be a decided advantage under present 
conditions 



Mounting three motor trucks on • flat rar 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


Handier Hammering 

T HT u < uiuipunying illustration show* 
a novel labor Having divn irmnyc tl 
practically to attiu h a miihiiuuil ban I 
to the hummer ami It t it h t tin nulls f n 
the hammer In some i mu * one man 
doo# tho woik of tw men with this 
d«vu i In many ;>hi< c - tin irj enh i 
needs a helpi r t > holt ttu bond «lul< 
he drives Iht nail With this li\i < out 
man can do it a) mi in In am h Id tho 
board in plan with one hui d whih 
driving the nail with tin >th<i \ one 
armed man iq i pp i will ths lc\nii, 
can drive nad( as wi II as Ins I wo handed 
brotlnr thus iji nuig another fid! of 
labor for him 

It is pomte I out thut many larpenters 
have been kilh d by falling off scaffolds 
while working in dangerous places be- 
cause they hid to use both hands for 
work leaving no opportunity to hold on 
With this devni out < an n ul as far as ho 
can roach and still hold on for saf< tv with 
tho othtr hand It also dots away with 
holding nails in tin mouth 

It is pmnti d out that because of tho 
long reach possible with a hummer 
equipped w it h this dev in t Ik tl are many 
tunes wh< n no siaffohl is noecssury, and 
whore one is usi d it docs not ne< d to be 
moved up so often 

This automatic nail feeder was de- 
veloped at Or ind Rapids Mich , and is a 
light, durabh device whn h is attached 
to tho hammer handle accurately feeding 
the nails to the hammi r 
It is daimod that anyone ian attach 
this automatu nail feeder to a hammer 
handle or remove it in a few seconds 
After attaching it is only necessary to fill 
the magazine with nails, then by pulling 
the tnggor towards the handle, the hand 
taken one nail from the magasmn, sets it 
right under the hammer 
It is only required then to hold it in 
this position and m t nail firmly into wood, 
releasing the trigger and the hand re- 
leases the mul and drops back, luavmg 
hammer free for driving nail home It 
is not necessary to hit the mark with the 
nail attached to lliu hammer, as might 
appear It takes any kind of nails such 
as shingling, finishing common, coated 
flat-head, without difluulty The capac- 
ity of maganno depends on sue of nails 
used It holds about 40 sixpenny nails 
and has n not weight of only 7 ounces 
A good running mate for this hammer is 


a novt l nail httndh r 
which saves it gnat 
deal of timt J hi 
busy packer must 
have (hi nails all 
the same way in his 
ha ml if lie ih lo maki 
turn nailing I very 
turn llu wills arc 
gone he grabs a 
hamllul from tin 
keg and 8|>cnds 
nearly ft minute - 
an nvorage of 45 
seconds to ho exact 
— m sorting the 
heads all one way 
With the Handy 
Nail Handler he can 
scoop up a handful 
of nails, have the 
heads alt one way, 
and begin nailing 
again ill three sec- 
onds a saving of 40 seconds over the old 
method 

The handler is to ftU intents and pur- 
poses a hig oomb It is only necessary 
to dig it into the nails, snoop up as many 
ns it will hold give them a quick shake so 
that the nails will settle on the prongs, 
and one has a handful of nails with the 
heads alt arranged the same way. With 



which have long 
been sought, but 
which have either 
been entirely lack- 
ing or have existed 
in only a limited 
degree in so-ealled 
"cushion ’ wheels 
Ths limited 
amount of resiliency 
tn the solid rubber 
lire and the lack of 
durability in the 
pneumatic tire for 
motor trucks, have 
led to the introduc- 
tion of various types 
of “cushion” wheels 
but usually advan- 
tage* gained have 
not been sufficient 
to offset the disad- 
vantages Tho most 
of these wheels have 
obtained their resiliency by means 
of springs which not only produce ob- 
jectionable recoil, but also inevitably 
cryetahre and become useless 
In the new wheel there are no springs, 
no working parts and no parts that require 
renewal during the life of the truck 
These wheels are praetloally the same 
weight as the ordinary solid wheels now 



Handling nails by hand and with the comb-like Instrument here 


tho other hand one can take hold of the 
nails just bolow the handler, draw out the 
handler and the operator is ready to 
resume nailing 

A Wheel That Fleets the Load 

A NEW development in resilient wheels 
is constructed along entirely original 
lines It is claimed to possess features 


commonly used The axle is “floated” 
on a senes of rubber cushions which 
radiate from the hub, distributing tho 
pressure in all directions. There up no 
contact between the hub and the tire 
except through theee cushions Tho 
cushions above and at the sides of the hub 
bear tho weight and shocks equally with 
those underneath— a feature perhaps never 


before possessed by any resilient wheel. 

These rubber cushions respond to 
•hook loads almost instantly, with voiy 
little roooii, and will efficiently absorb 
shocks of widely varying intensities 
This u due to the ample volume of soft 
resilient rubber which la exposed to the 
strains at all times The opposite sides 
of these round cushions act as shook 
absorbers and neutralise practically all 
recoil The cushioning effect is many 
time* as great as that of the ordinary solid 
tire whioh u limited m its resiliency to 
the small portion of rubber acting at any 
one time, and which encourages rather 
than controls rebound • ~ 

The ability of this wheel to absorb 
all radial, torque and side thrust shocks 
is obtained by eaoh cushion being sup- 
ported throughout its entire circum- 
ference, so that strains may be uniformly 
distributed over as much rubber as 
possible Inasmuch as there is no motion 
between any of the surfaces in contact, 
there can be no abrasion or wear 

Concrete Coni Crib to Keep Out Rats 

I N England where the scarcity of food 
ha# been brought home to the people 
more than to the Americans, there is a law 
against having rats in the oornorib, and 
a heavy penalty is imposed on any^ farmer 
who allows rats in his storage 
Until oonorete came into use in the 
oountry it was a hard job to keep the 
unwelcome little visitor out of the oom- 
onb The up-to-date farmer is ueing 
concrete more and more for building 
Its lasting qualities are one big thing in 
its favor and m the caee of protection 
against, rata, it is about the only practical 
budding material 

The photograph shows the interior of a 
corncnb built of concrete blocks which 
have holes m them for ventilating the 
building The floor is of solid concrete, 
and on the sides where the blocks have 
openings, the inside of the structure is 
oovered with wire mesh The trench 
shown in the center of the floor is built so 
that the extension feeder of the com 
•heller can be plaoed in it when shelling 
out ths onb. Short pieces of board are 
laid over this trenoh and are removed as 
fast as the oora can be shelled. This 
trench is a labor saving feature of this 
corncnb. It has been found by the 
modern farmer thst concrete is the only 
effective way of fighting rats 



Wheels within a wheel, designed to give the effect of floating the lead 



He nt-weof corn oft ef concrete 
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BECKNTLY PATENTED INVENTIONS 


MO HI I OD Daiiht Till*- 
1 be Invention liaj for Its objen 
n connection with the ui 
il flashlight fur pormltting the light to 
jvtid from the rasing without In-caking 

IMilnt removed from Hu Imlttrv by me 



PAPER PADDING apparatce— a B 
Row*, 37 t Owngw et New Havre Ootm. The 


CEMENT HAIL FOB HIGHWAYS 
ROADS— J K o Ho nags 1900 Eoct 
yard KI I'ua Texas Thte hn Motion I 
Kern real V to rowdi end highways for vetooutor] 
traflli and more particularly to safety reed 
log nuw» In the form of spaced 


CUT OUT BWTTOH FOR AI TERNATlNi 
( 1 KKENTMOT0R OIRf I TTH FI Bha n ] 
waiitii 1871 Ralph A vi Rioukl 

|irt toctlvi means wlmuly tin awluh will Ire | 
imatl -ally opnm<d li 




1 ilm 


object Is the provisl m of a switch 
which tlie blades ate normally held In tlosol 
circuit position against spring tension by means 
of a latch which in automatically released 
magnetic means which Is In shunt with the 
and which becomes emrgbtod when the fuse la 


APPABAT1 S FOR HANDI1NO RACKS — ] 
F J Lovssino Octavla Neb The invention 
has for Its object to provide a device 
adapted for placing and removing hay 
wagon Iwdies from the running gear of a wagon 
wherein a when 1 supported standard is provided 
having means fur lifting tlie rack or body one en< 
al a time and plating It on the wagon the dovk 
having moans for locking tile wheel from rotation 
during the lifting of the nu k or bodv 

DRAFT TRKK -O t Wmuahs Bro. 
haven Mias This invention relates more p 
ticularly to a device embodying elements adap 
to constitute a doubletree and catain of wh 
elements are adapted to be directly ronnorted 
to furrn a swlugletreo the objoefa being to facili- 
tate the changing from one tu the other and t< 
provide for the absorption of shocks to the draf 
animals In starting with a load ot in pulling i 
heavy load over uneven ground 
CULTIVATOR — C Borneo* 27 Tilton flt 
St Paul Minn The object of the Invention la u 
provide an Implement which Is especially adapted 
for rultlvatlng and for pulling weeds I 
time wherein means Is provided for 
the weeds roots and all without cutting and 
without danger of injury to the growing plan Is 
The device comprises a handle having opjmsltely 
extending blades of different sixes tile blades 
being or skeleton form and yoke shape 
TRACTOR ATTACHMENT — 8 S Thomas 
1‘ami* Texas This Invention has for Its object 
to lirovlde a device adapted for attat hment to the 
roar wheols of motor vehicles fai supporting said 
wheels out of contact with the ground and having 
moans for connecting the wheels to power wheels 
in connection with the attachment for driving the 
vehicle at a greatly increased power 
Ot fitasml Istsrsst 

COMBINED CIOAR CUTTER AND 
LIGHTER — O II t on it !7bi A 8 t 8 E 
Washington D C Tho invention relates gen or 
ally to combined cigar cutters and lighters and 
more particularly to a mechanism Including a 
cigar cutter the actuation of width automatically 
ejet is and prosoots a lighted matt h whereby tho 
act of rutting a cigar will oporau tlie elector to 
dlM hargi a match from tho magazine first against 
a lighter anti subsequently in lighted condition 
thro igh an aporluio of the casing 
FIKID DON PROIKCTIIE -C V Bins- 
ha at I it wm A lit Tlut Invention relates gener- 
ally to field gun Jtrojoctllos and more particularly 
lo fUtells of the general nature of shrapnel shells 
tho prlmu object bring to provide for tlie timed 
rek ase or missiles Including propelling rltargos of I 
tluli Own clthor with or without the use of tho 
usual shrapnel ball Tbe projet tile lias a plur 
alltv >r Ixiroe suxlllnrv projectiles 111 tile liorcs 
a firing 1 111 turn ilu >d with t at h auxiliary pro- 
iet lilt an 1 a slnglt llrlng mi mis r to directly and 
Slmultaneo isly a I tuto th«* firing plus 

BA It It FI HOOF I < Tl iiisnssuD 208 
B La Halit St ( hi agi 111 An object of this 
Invention la 1 jr \tdi n larrtj liooj> shaped In 
such a matin r i t rout irtn (o the tapering 
shape or a turn- l tl i v * ring a contact 
between the surfn s Ml I rr 1 ati 1 tht t nttr 

width of tho ho >i I Mg tht It axing of 

spoor between Mi i I I th upiur pert < 


FILING DEVICE -4 Majiowk 743 Bur- 
dette A vs \ Victoria B 0 Canada Thh 
Invention has for its general object to provide a I 
device especially adapted for uae in ~ 
and the 


the extra operation 
ated 

PACKAGE — ' W, S 
New York N Y Th* « 


i top Is Lllmin 

Invention la 
nvelopt a 
i rn tontahted 



TO* aOADWAT 

which may be quickly constructed of plastic 
material which may be molded or laid In sections, 
Tho roadway consists of spaced parallal sMs 
books and a central track of which th 
track has a plane surface and the sic 
longitudinal wheel receiving depressions 
OOMB ATTACHMENT— F E B* 
ire of Orlntoo 418 W 124th 8 t New York. 
Y Tho invention has fur Rs general objects 
provide means for removing dirt a ' 

(Mm the hair impacting waves and luaSer 
removing static electricity and at the m 
taking the plane of a brush. A more 
object is the provision of strips of velvet at tbs I 
roots of the tooth of tbe oomb so that they wifi 
have a brushing action on the hair to produce 
the desired result 

BILLIARD BALL —J P Lamboot, 442 W. 
Id Ht New York N Y Among the objects 
hioh the invention has in view are to provide 
billiard ball having a plurality of flat 




ts are always In sight and ink 
dan data and the like may be added at at 
e without taking the cards ft 


INHEOT DESTROYER— F Ptotit**, fl* 
1117 Plane St Newark N J The invention 
relate* to means for destroying Insect* such 44 j 
(lies ants or the tike and has particular r ef erence 
appliances adapted to hold a poison or a 
viscous compound for holding tho insect* wadi 
they are destroyed A further object is to 
provide a container or bolder made of a cheap, 
quality of paper and substituting a fresh oupply 
itm liecoming charged with Insects 
PADDING ATTACHMENT FOB *fE- : 
[ ASSES AND SPECTACLES — 8 OeUw 
VAOio 604 W mthHt NewYorit N Y Th# 
object of the Invention Is to provide an attach-. 


designed to enable tbe 

the utmost comfort and without dangs 
Of Irritating or further irritating th* mm 
irritated sides or bridg* of tht wearer's no« tr 
the usual damping tUAmhem T%» padding J 
I sanitary aad may he quickly an ta efc d 


fcoriaomal dlsplacomont of the paper At the 
thneprimiulng movemeot of the paper in vertical 
lines to allow for the oomp r esrian that r ~ 
applied thereto 

LAUNDRY MAILING PACKET 
UsTCBMt TH 1218 E 9th St, Los Angeh 
I tlH principal object* which th* in 
view are to provide air ' 
lly converted into a 

y to furnixh a cover which ia 

laundry or rimflar article* in the Bret 

m foi saving a second handling 

a^paoket w hich may he used a* a wall packet or j 
receptacle to provide a packet with 

Itosertpiiotis in 
provided with 
for okwing the 

OOUFLINO— J J Jacobs, 1181 
New York ~ 

The object of tho ini 

connecting a strep 

bookie 
to (btjfense 

strop, and stitches for fartreins the port* t 
that reducing the cost of manufacture. 

OA 80 IINE TANK— W K and O A Larr- 
iT, Ilk Lexington St Covington, Vo ThJaJ 
invention h«* for It* object 



to be Withdrawn from the ft 
measuring tank and to be oflerwa 
Into a Supply tank all of the gi 
in on underground storage te 
the actual quantity needed ms 


wood cylindrical box bodies _ . 

! metal or wood of the body to taut 
inwardly extending projection* or barbs which 
Ute into the periphery of the box head A more 
•pectfle object is the provision of a work holder 
in combination with a plurality of 


LOO KINO DEVICE FOR STOP MOTIONS 
OF KNITTING MACHINES -O R. Owaon. 
817 Murray dt , Portsmouth OMo 
ition relate* to stop motion* for kni 
machines and more particularly to apparatus 
in connection with stop motions (Or drcnlar 
Tbe stop motion bn* a 



ia the*** 

i three actuate* jg 
tor the tire* twh*. 
[«p*NMon by virtue of there Ming *o thread « 
hyre* » engage thsrewitb 

PORTABLE PROJECTOR CAIR-*. O 
Tatpob addrere OBI* ' ‘ 

Am, New York, N Y 


ated by tbglMtotek 

' >d within «ba CM* „ 

not subject ia th* bretaadi 
from being dried up 
PIPS FULLER 

Faooj mos Montvew 1. 

Th* lavmtkn ha* foe Ht 0k fare to SlOV«W 

ft 


The invention ha* tor it* o 



INTERCHANGEABLE FACING FOR 
AETtFIOLAjL TEETH AND BACKING FOR 
TBE SAME— L Ooovnwrenr, TEE R 73d Bt, 
North PcrGoad, Ore, This invention ri 



TOY AIRSHIPS, — M Losmo 154 N*MM 
Bk. New York, N Y The inwntkm taw (tor tts 
to provide • nbupl* toy which 
' Body ten 



•ELF LUBRICATING LEAF SPRING, — H. 
Riosr 888 K 10th at, FaMreon, N. 3. Tkn 
object of the invention Is to provide * at ’ 


tuperimpored tarere tmwth* othar. 
objret h to ptnUt of soanofaoturink the itrew 
from rotted caret atooh 

FIRE PUMP— A M Cawtu* • -1111111 
Am, Htgbwood Conn The hiveetkn it hfr 
tanded tor embodimeat in on a 
tor the tic** of a 

Dg tbe object _ _ 

bereadll yi^>|M to (he spo ke* of a WR wk 

conform to the whmittaaT&m ofmtore shM 


d to protto* treare 

w to seop it ** will tw 
it whtts th srer hfa 


We with to 0 * 1 al 
arete a jwsJttcn to render 'Wtepreaa't rerikmEB 

rrery brenrfi of parent cr tradvHSnwk wo*. Ow 
staff to oampored of a-——*— J 
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PERFORMANCE COUNTS 

From coal pocket to consumer MACK Truck* are nuking 
the delivery of coal a certainty 

Over icy streets that keep horse* floundering. MACK Trucks 
take their full rated load with the same certainty, the same resistless power, the 
same hauling economy a* in warm weather 

In all aorta of heavy hauling— coal or corn, lumber or steel, cased food or broken 
atone— MACK Trucks show stamina and power, reserve strength and dnve that get 
the heaviest loads through on time— with unimpaired efficiency— roads or no roads 
The embodiment of ever twenty years successful experience m motor tpn< k 
aumtfocture, MACK Trucks an built for hard work and continuous dependable 
service. 50,000 milts with less than $20 for repairs is a sample of h 

performance. 

MACK Track* for every service— capacities 1 to teas— special bodies and trader*. Catalog 
Ml itCofttMitm on ranMt 

INTERNATIONAL motor company 

NEW YORK 
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Tfae Comot SuMdcneiit 

O NE at fhe malt important movements 
in this country at present i» the re- 

KEYSTONE WAS THE PIONEER M'ZSZtttZXJ: 

i . , , . M , radical departure m method* of conatru o- 

^ copper-steel alloy— -correctly and scientifically de- ton that has been den*ed and *uo<*»- 

veloped, likewise openly and frankly branded and ad- Muny frogmimtary alhttionSflh.v. been | 
vertised. The name KEYSTONE stands for all that ti 

is best in Copper-Steel Sheet and Tin Mill Products. - 

» ^ - current issuo of the Bciiimno Amebican 

q ^B ^B HrppLKMsrrr No 2252 for February 20th 

M I B Stocks and PxUonet of Old England de- 

/■ _ ■ I senbod and illustrates a number of theee 

/ I I 4T old time promoters of morality that are 

B m m ■ mm ■ mu to be found in various parts of that 

■ ■■ ■III I country although now only preserved for 

i B W ■ ■ ■ ■ M m their historic interest The paper on Tht 

w L. J JL» .JL. m Chemistry of Flavoring Matter is concluded 

I *■ n - n - in this issue America s Food Resources 

FmU ■ Kno fin d rroducts «11» fttt ention to an important lesson of 

® th« war and the desirability of a more 

at formed from APOLLO-KEYBTONE Copper Steel Galvanized Sheets are “ rt , ful ®tudy of the .object m the future 
moat durable and resistant to rust Actualtime and service have proved £ *£’“? 

, r ,a’- ,ha * all r d .b w : ,h i ‘ “ n "3 

StP r p« rccnt ^ e Of Copper will withstand ruat and nnportance to every manufacturer who 
* f* fT corrosion to the highest possible degree. This proposes to undertake foreign trade 

r Jl^r material assures long life and satisfactotr wear Internal ( ombutUwn Engines is a valuable 8 
« Ufjjl iJ. !■ jj n ™l Ufnf from all forms of exposed sheet metal work comparison of different types of motors s 
\7//'7K$M 1 Look for the Keystone below regular brands- especially those designed for marine pro- 

FW&* I >t indicates that Copper- Steel is used, and it is P u,Hlon , Ifc “ illustrated by a number of 


PAT1 


Wi with to patent von at 
t swdfeisly to Mona 


Roofing Products 


i formed from APOLLO-KEYBTONE Copper Steel Galvanized Sheets are 
lost durable and resistant to rust Actual time and service have proved 


way of obtautfag ppjtsction Flense 
send sketches or a Model of your In- ) 
vention and a description of tbs 
device, explaining its operation, >, 
All communications art strictly eon- „ 
fldentiai. Our vast practice, extend- 
ing over a period of seventy years, 
enables us in many ease* to ad vie* 
in regard to patentability without, 
any expense to tho client Our Hand- , 
Book on Patents is sent free on rev 
quest This explains our methods,' 
terms etc , in regard to Pel— H, i 
Trade Marin, FeSeign Patents, eta, i 
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I it indicates that Copper- Steel is used, and it is t ,ul “ lon Ifc 11 illustrated by a number of 
placed there for your protection helpful diagram* Modern Holding by 

1 AroMO-Xsrnwn (Vmr Bi«l BkM » ^ ElrdneUy points out the principles, ad- 

^ToSVsl tmr^v 


ad- SclMltSg AomtIow) Si SO mt y, 
^ t Antriou Suppbnum 


ggrgmaaa aaas=fts=ii fw-, 

u« cles include 7 he Meaning of life and Slrtp- Tbs wmWoed subscription r»tw sod ntw to (ki 
» pit g Ntgaiueefor Storage at Gelatine Film 

.5? Infloenxa— The SbUbx of EMmmm Ju«it br •«*« »4 

AMBRICAN SHEET AND TIN PLATE COMPANY, Osaera l Office Prick BstMlng, Ptttstorjh, Ps. (Continued from w $06) 1 

, . a.r parages of patient* in the active stages UftStiuM AffKltilCnd 

of lnfluensa In addition, ten healthy Adv*rtWn« 1, ihU *ol«aa biuti mu 

nun dthberahly leaned over beds of ten fe*J!*J*?* Ih’biL.'dS 

sel< cted mfluensa patients and allowed S,n,»M *y« owlttanw * u< * d ** , “W 

■■■■■■■■■■■■■■I tlu hl patients to cough directly into their ai - . j ITti " »/-" 

nn, rd th« AM vnlunfAm A*. fATWT FM SAU! 

ILK. PaKmA Outriifat or KoTtltyr 
kUQhiOA. 1 a¥of Wfuf p*ir roil _ 


Infloenxa— The Sphinx of ENmmm 

(Continued from vote $06) 
air paiwagss of patients in the active stages 


[API DO IITH 

W—mmm TRADE MARK Wmmmm 

Will Make Your Concrete Floors 
Permanently Dust-proof and Wear-proof 

Investigate — and you will find your concrete floors are dusting, 
wearing away They need Lapidolith 

Investigate further and satisfy yourself that your bearings are being ruined 
your merchandise Injured and your workmen s health impaired by the sharp 
silicate dust ground up by walking or trucking 

30,000,000 Square Feet of Concrete Freed 
from Dust and Disintegration Last Year 

by Lapidolith which crystallzes the cement and makes tbe concrete hard as 

There are now lapidollzed floors everywhere in your city and in your line. 
Wilte for a reference and judge the reaulta 

Lapidolit) will pay you big dividends by saving machinery metchandiaa and 
men as well as the expense of repairs or relopping 
A barrel treats A 000 square feet Order one on trial 

Write for ietiimot alt tamplt of hardened concrete and full literature 

L. SONNEBORN SONS, Inc. 

D«pt 1 384 Pearl Street New York 


tl« sc patKiita to cough directly into their rrr ; — 

faces Not one of the 68 volunteers de- PATEWY ?•* Ml* 

v< loped mfluensa. 

( « rtain I renrh investigators particu- 
larly Nicolle and Le Badly, and Dugarnc 
dt la Kcvitre have withm tbe past few 
in nths r« ported experiments which lead 
thm t< believe that the pnmarj cause of 
tnflutni ui u filterable virus (By a 
filteialle virus is meant micro-organisms 
whi h ar s > tiny that they will pas* special , . 
flit rs through which tven the smallest (rj 
kiowii bacteria will not go) Those ux 
p rim ills wlmh have been (onfirmed by 
icrt tin um sti gators and deniod by othera 

still await sutntific acceptance Even *nasAv«ia>in inrmUoiu^ 

th ugl th< > be accepted they confess to an "*** _ , I T - M 

lgnoraiK uomermng the real nature of 1M6 Bruadwaj, Ntw 

Sc 'ZZ.**" 1 ' pr,m6r,ly re " ponnb,e for MASOITS NEW PAT. WHIP 


liSS? a am* tmeSiS? •V'Sm* 


rsoss u s?ssk* 


If thin wi arc f irccd to ((include that 
■l las not been satisfactorily proved that M i mfniw iJk VOiNgy W MAI 
♦le Pfnff r baullus is the (ause of in- 
fluuisa and if there is considerable room 

f( r d nibting that the disease is set up by a MAIFS WORKItWf AND 

tilt rablo virus what is the presont status tffl^wjl and sdimil to k Nrtl 
of ur knowledge? In an editorial in a SSliona Was pStp«*Snbd8r**- 
n ent number of one of our most widely A cwib 
H ad medical journals (Joum American 
Medical Atm Vol 71 No 26 Dec 28th practical i 
1118 p 2164) the case is succinctly stated bartSa^MSaaen&i 
T I e primary cause of mfluensa in so for Shad, 
as our knowledge at the present time goes, 
is an unknown agent that prepare* the 
way for set ondary invasions of the respira- 
t< n tract To tbw tonfeseion, must be 
ad ltd another even more baslo m it* 
siguifi ami Again we quote, this time 
from The Report of a Special Committee 
of the American Public Health Association 
6n Influensa "While tbe prevailing dis- 
ease. is generally known as influensa, 
and while it may be *o referred to m this 
statement it has not yet been satisfac- 
torily established that it Is the identical 
disease heretofore known byftbat name, nor 
has it bees definitely established that all 
preceding outbreaks of the d isease styled 
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American Load Pencil Co. 
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LowCosto/ Upkeep 


ROTH MOTORS 
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at the tunc ' laflueiua have been out- 1 
break! of one and the same malady 
There is no known laboratory method by 
wH«h an attack of mflueosa oan be dif 
ferenUftted from an ordinary oold or 
bronchitis or othi r inflammation of the 
muoous membrant 

To the intelloi toally honest man it u a 
wholesome corrective to be compelled to 
say rather frequently I do not know! 
OUver Wendell Holme# onoe ra a (Midi 
cal Essays Houghttn Mifflin 1890 p 
11) The best part o our knowledg is 
that which teaches us where knowkdg 
leaves off and ignorance begins Nothing 
more dearly separates a vulgar from a 
superior mind than the confusion in th 
first betwoon tho little that it truly knows 
on the one hand and what it half known 
and what it thinks it knows on the other 

Industrial Cooperation as a Factor i 


(C 'mlinued from pate * 90 ) 
having the windows open Many shops 
America are too hot Om case was 
found siugolarly enough In the factory 
of a large Concern making thermometers 
in which there was not a tbormometer to 
show tho heat of the rooms 
Sufficient literature on the 
of health already existB to transform the 
attitude of industry All that is needed is 
to make it available to the workers and to 
furnish an moentivc to have it read Oral 
hygiene is not so well known though that 
o is gaming recognition ' 

First aid rooms have shown that as an 
immediato result of their installation Hie 
total days absent was materially reduced 
The prompt prophylactic treatment of 
injuries makes for quicker recoveries 
Shower baths and lockers for clothes 
save money for tho workers by enabling 
them to wear their old clothes longer in 
fact long past the time When they would 
be seen on tho street with such clothes 
Shower baths are more sanitary than 
tub baths and the cleanliness and exhilara 
tion results m better work more output 
and more personal pridi in the worker 
Cafeterias lunch rooms and casinos 
where workers can heat the lunches they 
bring or buy food give more time for play 
reading and rent during tho noon hour 
and have many other advantages besides 
insuring that the w irkers have the right 
kind of food at least once per day 

Playgrounds and flower gardens have 
their advantages and particularly for those 
whose work is of u nature that calls for 
very little muscular eff rt 
Annual picnics arc a <ustom in many 
organisations oftentimes taking plaoe on 
Trst day of the annual shut down for 
vacations Some industries arc affected 
lesa by a general shut down for a week or 
two than by having va alums of the various 
embers occur at different 
Cooperation with put lie libraries is a 
imraou practice in America but not nearly 
ss common as it should be There are not 
only public libraries that are perfectly 
willing to cooperate but there are also 
state and traveling libraries especially 
conducted for the purpose of service in 
Industry Many large concerns maintain 
special libraries of their own for the use 
Of their employees, specialising In books 
pertaining directly to their industries 
Education of the members of the or- 
ganisation will be one of the great beneficial 
changes in the new era resulting from 
the War for Democracy Not only general 
dnoation— for this war has taught the 
public as hss nothing else the benefits 
from education— but also superspeoialisa- 
turo in education for many of the arts! 
and trades as well as in the professions. It | 
a recognised that the specialist is the one 
who can serve his own interests best 
The great work already dona by the 
Association of Corporation Schools u wall 
known, and the needs will soon be greater 
than ever Perhaps the greatest mistake 
" ‘ the worker has made in the past has 
___ that he too often has considered (bat 
his theoretical education stormed when be 


A New World begins with the League of Nations 
A New World demands a New Education 

Afttr bread Education is the first nod of a people In 
education wo suck tho milk of democracy rhcpnfccnt 
deplorable conditions in Russia art unquestionably due to 
the dense ignorance of its vast popul it ion while America s 
commanding position m world affairs is the natural out 
come of her system of Universal Munition 

THE MEAT AMERICAN EDUCATIONAL INSTITUTION 

THE ENCYCLOPAEDIA THAT CHANCES WITH THE CHANCING WORLD 



r CYCLOPAEDIA 

i Bureau for Special Information 

BOUND IN TWELVE ROYAL OCTAVO LOOSE-LEAF VOLUMES 

Born in America — Made n America — By Americans — For Americans 
“It Coven the Whole World ” 

In your business m your profession tn your shop in your home 
Nelsons Pirpetual Loose Leaf Em ycloprodia ami Research Service 
Bureau will prove an ever growing < ver living educ ation constantly 
up to date alwajs mw in step with th< wot Id today American 
ingenuity has suited! the problem of producing an Encyclopaedia that 
is always new Nelson s by means of its •patented loose-leaf binding 
deuce and easily adjustable pages can never grow old 

The Services of the Greatest Educators 
of the World 

For Loos Than Two Conte a Day 

1 o maintain this great Loose-Leaf Reft renct System costs hundreds 
of thousands of dollars Its privileges are yours for loss than you pay 
for jour daily newspaper because you are one of thousands whose 
support makes this groat undertaking possible 
Tor lo«s than two cents & day you have at your command the serv 
i ci s of the greatest Educators of the World— 1)R JOHN H HNLEY 
Commissioner of Education of Now York btate Armrican Lditor 
SIR WILLIAM PETERSON Principal of McCoIl University Can 
adian b ditor SIR EDW ARD PARROTT of b dmburgh I uropean 
Editor and upwards of a thousand of tho world s leading scholars 
specialists ana writers 
Save Tims — Lwok It Up In N«Ws 
Ni Ison h Reading and Study ( oumt 
in 1 NITKD STATES HISTORY 
BUSINESS ECONOMICS NA 
TIRE STUDY, AORICUITURE 
AND HOME BpONOMICS are de 
dared by educational authorities to be 


equal to' a oollegWro ^rae and training 
in each of these d(| " " " ^ 

use a boy car — 
yet r 


ailments By their 
i. on the fi 
advantas 
isntific Farming 
a girl may have the services of the 
leading authorities on household rcou 
omics without leaving her home while 
tho professional and business man may 
receive a business training Bupcn >r to 
that which oan be obtained from any 
of the widely advertised business in 
statutes 


S< nd our sub 
lew papa <on 
taming many ahsilutely n< w articles 
and the correct it ns n oessary to keep 
our Encydon* ha right up to date 
4 To ins< rt the pages unlock the vol 
umo disoar 1 the out-of datonages and 
substitute tin new pages 4The Nel 
son 1 Oise Leaf II f mite System also 
poaw aw a an extraor hnary educational 
advantage in its free servico bureau 
Special informat! n is furnished free 
at any tun on any sublet t, old or new 
by Nets ns Wear irrh Service Bure iu to 
all purchasers >f the En ycloprodia 


r S«W for thi. Splendid Sm* 

| D.M lie THOMAS NELSON * SONS 

EXCHANGE t»T, 


ir jx rtfollo of « 

II inforn ation how 


THOMAS NELSON A SONS |« 

Ml IWlt law at *M *tr«< few Twt if) 

OHtOotm t* Sbi In n I mt Mmm finMs j A 


I by wy Monthly nay 

Perpetual I ooee-Teaf 1 aoyrlopwilia and reeoiva 
I rui I awnbanhip ln Nelson. Jtjwonrcl f 


in whatever on my port 
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For Emergency Hoisting 

or for general work 
the Yale Spur- 
Geared Chain Block 
is equally adaptable. 

Easily operated, SAFE with 
any user, speedy and perfectly 
reliable under all service condj- 
tiom, the Yale Spur-Geared 
Cham Block is a Universal HouL 

‘From Hook-to-Hook- 
a-Linm-of-Ste«r 
Catalog I8D tells about the 
Yale Steel Cham and the Yala 
Safety Hook— exclusive features. 

to Sale by Machinery Supply Houses 


The Yale ft Towne Mfg. Co. 

9 East 40th Street New York City 




stopped going to school The worker is 
ikon and more recognising that thus is not 
true This account* for the »ur 
tnsrease in com* pondenoe school*, 
have done a stupendous good, especially in 
America 

Bicycle racks and garage* with an air 
compression are almost a necessity today, 
and help to bring the worker s home nearer 
in tune to his workplace 
\ Reduction in labor turnover on 
*y*t< matu basis has been much fostered 
dunug the war when organisations every- 
where were short of workers It has it* j 
advantage also when workers are plentiful 
The hardahipe to worker* and their 
families due to irregular employment and 
the effm t on the community d their 
lessened earning* and productivity are now 
ppreciated The shiftini 
apparent miiit* to other job* m the i 
organisations ha* revealed that the man-! 
agement has in the past been as much at| 
fault as has the worker himself in causing 
high labor turnover 

Mutual aid and benefit sometiee ex- 
clusively for employees have proved their 
Success yet they are comparatively rare 
They provide a most satisfactory oppor- 
tunity for asking the worker who has 
committed an act that ha* injured his 
fellow workere to contribute a gift to the 
society i netead of discharging him The old- 
fa hioned plan of fining an employee and 
having the money go into the treasury of 
the employer always has resulted in abuses, 
the killing of hearty cooperation and a high 
labor turnover 

Laboratories for research in best methods 
have demonstrated that larger outputs with 
less fatigue can be obtained to a surprising 
degree It is not unusual at all to find that 
| simpler methods can be obtained, that will 
triple outputs and oause no more, and often | 
less fatigue 

With the aid of motion pioture 
wo are now able to record for all time the 
meth xls of thu most skilled We can 1 
now present these picturee not merely as 
motion pictures — for that is thsir least 
ImiHirtant use — we can project them as 
oontw utive lantern slides, examine each 
pi ture and sen the motions and the 
recorded elapsed time of the motion* of 
the liffcrent methods 

I or the first time in the experience of the 
world we now have perpetual cumulative 
in industrial method* in form 
for v stantaneoue presentation to learner t, 
exp rie and teachers Not only does this 
teach the best way known, but the manner 
Inch it teaches reduoee the time of the 
learning process 

Ihis has been demonstrated time upon 
time in the industries The General 
Staff of our Army has already recognised, 
this fai t and used thu method for teaching 
the entire army of o (floors and men the 
it beet way, with most satisfactory re- 
lic 

Now all these 17 items here listed, 
has been said furnish a basis en which the 
workers and the employers can era-1 
tinuously cooperate They furnish an 
opportunity for getting the habit of co- 
operating Both workers and employers! 
help themselves a* well as each other byj 
systematising these 17 subjects even 
during disagreements and the moat heated j 
differences on other subjects. 

There is another feature Suoh co- 
operation will result in increased outputs 
But are increased output* daewibltT j 
Well, the public undoubtedly want* in-! 
creased output* because they eaabl* it to 
buy cheaper Tbe employers also want 
increased outputs because they eaa thereby 
get lower coet* Do tbe workers want 
increased outputs? They surely should, 
for only by increased output* can ire eotn- 
Lpete with foreign reentries 

Before the war the workers of nearly all 
countries believed that small output re- 
sulted to tbair benefit oa the theory that 
St results in giv’ ’ ' 1 
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Enlist Walnut Trees 
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1 Norte* Grima English Walnut Tree 


Jlta# woodeful trait in oar 1919 

Art # I 
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Your investment in a 

machine pays according to the 
rate^rf-productioo; it’s an in- 

vestment not only m the machine 
but n dfficieDt operatfam of the 
machine — tmared by a 
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and the way they will hold thorn will be 
thrau<h their greater productivity due 
to their greater tkiil 

The preaent semi akUled workers will 
do their utmost to hold their present jobs 
They too will have consideration for their 
faithful performance during the war The 
records in those foreign countries where 
the aemi-ekllled doubled the former records 
are well known to all The }ig a up 
ae one great leader of labor has said The 
worker In England for example now 
knows that England n chance in the com 
mwoial rivalry of nations is by big out- 
puts as has been most wonderfully demon 
strated during this war The same thing 
is true of France 

The dawdling average German work 
man ot the past will un louhtedly take on 
new hie He must and he will make] 
almost superhuman efforts to compote 
and his goods will fird their roundabout 
way to all markets of the world if the price 
la low enough though they may have to 
consist of merely partly finished worked 
materials to be finished and assembled in 
neutral countries 

We must meet these facts The world 
has changed We are not going back to 
old pre-war methods not even in surgery 
The awakening to the new order of things 
may be read in the masterly book of one of 
England s greatest engineers and ooonom 
iats Prof Henry J 8p muer head of the 
Meohamoal Engineering Department 
London Polytechnic Institute London 
England entitled Wealth from Waste 

Our oountry must ae «pt the new order 
of things with which the world is con 
fronted This oountry must have maxi 
mum production whi h oan come only by 
having cooperation between employer aud 
employee The 17 items listed in this 
paper form but a small part of a possible 
program They afford an opportunity for 
an instant beginning It is a necessity of 
national loyalty to make a beginning lm 
mediately This list is varied enough to 
provide ample opportunity for employers 
and employees to make a big start on 
cotipcration even where they have in the 
past believed that their interests were 


The slogan must be A marks* for co- 
operation and maximum production! 

Airplane* for the Transatlantic Flight 


The Handley-Page four engined biplane 
with a pair of pontoons or some other form 
of marine chassis in place of its land 
chassis should be available for the trans- 
atlantic crossing In fact it is generally 
understood that the Handley- Pago organ 
nation is making hurried preparations 
for an attempt The largest Handle y 
Page. with a spread of over 125 feet and a 
oanying capacity of 40 passengers could 
bo modified for long-distance travel by 
substituting fuel for passenger space 
Last-minute advices tell of a British 
supsr-tnplane which is claimed to be the 
largest machine in existence now nearing j 
completion It is expected to make its 
first flight under Captain Dunn at an early 
date Its capacity u enormous and al- 
though the inside fuel tanks limit the mun 
ber of passengers to 50 future machines 
with outside tanks should be capable of 
accommodating 100 passengers 
The *u per- tn plane has six engine* pre- 
sumably of the Rolls-Royce type, giving 
R a total horse-power of somewhere osar , 
2,000 Everything is installed in dfcptt-l 
cats, as in the Sundstedt machine, so as to 
preclude trouble with oontrols and aanss-i 
series It is expected to make 100 dks 
an hour and to have a fool capacity suffl- 
deot for 40 hour* flight 

Meanwhile the Germans have bean 
developing a number of koloaSdl tt*> 
sfaiaea, even larger than the huge Gothas 
pad linens bombers which ridded British 
and French towns not so loag ago- Typi- 
cal of these hue machines Is the new air 


X planned ., , 

llisir which will have its trial at 
!• L a few dart time 


ug* machine _ ..... _ 

i by Harold Wolff, sa^»a|j- 



No More Roof Troubles 

NOW — you can cover or re cover your roofs and 
forget them for ten years 

Simply coat them with either liquid or plastic 
Stormkmg They will be made absolutely water 
tight and stormtight by this Asbeshc Asphaltic 
Compound which neither runs or cracks under 
extremes of heat or cold 

Small Initial Expense— No Repairs 

Ordinary roofings require constant and costly 


ts 

JtMI 


Stormlring is not only inexpensive but it needs no 
repairs or re painting for ten years and we so 
guarantee it 

Ordinary labor can brush or trowel on Stormkmg 
so you again are saved both wagee and delays 
Apply the liquid Stormkmg over gravel rubber 
type or corrugated iron surfaces Apply plastic 
Stormking to all other surfaces whatever especially 
recommended for repairing badly worn roofings 

If you have an old roof to repair or a new 
roof to cover write Dept B for facts costs 
and testimonials concerning Stormkmg and 
tell us what kind of a roof you have. 


Efficiency Products Company! 
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Williams’ Superior 

DROP-FORGINGS to order 

The fact that we have been making ipecial drop-forg 
ings for nearly half a century is a matter of pnde to us 
but to you it ti far more important 

Every drop-forging we make for you muit measure up 
to the high standard that hai been the basis of our long 
continued growth Anything falling short of that is re 
jeeted by »• and never reaches you Forgi ngs deli vered 
to you are therefore absolutely dependable as to our 
workmanjhip and material and can be relied upon to 
fulfill yottr purchase specifications to the last jot and tittle 


from tk* 


i «*»w facility for making 
mmoint to tko larg—t Ae 


largnt Aouxnr compbcataf^ZZr 
at Brooklyn and Buffalo N Y huaro 


, yang tko 

Wrhs us your require morns and 1st ns tall yon what we can do for you 

J. H. WILLIAMS OX CO. 

“The Drea-reH>*4 FsaaU" 

WaM Qflto* and Wantons# Gaaaral Offices 

S8S. GBaMai Suva* 38 Rleherd. Stmt 

Brooklyn. Now York 
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Not all the vessels that went to Davy Jones’ locker 
at the hands at the ruthless raider will be lost to 
commerce forever. Many sank in shallow water. Others 
were beached, bow high on a friendly reef and stern awash. 
These were the lucky ones destined to come back. And 
wire rope will be their savior 


There are many method! of raising sunken 
vaiaala Oho U illustrated boro Prachc 
ally all employ wire rope slings in whioh 
the vaeeel to be raited cradled 

The U 9 Submarine F 4 whioh waa aooi 
dentally aunk in Honolulu harbor in 1915, 
waa reoovarad from a depth of 300 feet 
with wire rope 

Before the work wea completed e aevere 


■ 1 ellow Strand Wire Rope of Broderick 
ft Batcom manufacture which had already 
served three years at railroad bridge con- 
struction on a nearby island This ii tha 
kind of super service that B & B Wire 
Rope uicra are aocuatomed ti 


There la a grads of B ft B Wire Rope 
that will render yoo the limit of aeonomioel 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 

Factor its St Louts and Seattle 


• J9 



rhe German machine is reported „ 
have n wing spread of 106 feet and stands 
mote than 33 feet high It hu six motors, 
which total 1,800 horse-power, driving 
two tractor acrews and two propellers j 
Each air screw has four blades It ta said 
that two motor* are sufficient to keep the 
machine in the air, hence the Germans 
too are taking no chanoea with engine 
failure aud misfortune The reports lay 
stress on the navigating devices, particu- 
lar!} the drift indicators, which make the 
lot of it* pilots far more certain than 
usual 

The French and Italians are not believed 
to be ready for the attempt The French 
have not developed super-airplane* to any 
great ixtout and while the Italians have: 
big machm is in the form of their Caprorn 
triplane* it i« understood that they have 
nothing ready for the moment 

So in sum the transatlantic -Right 
promises to beoome a fatt accompli within 
the next few months More than one 
airplane is ready, not counting the large 
dirigibles of Great Britain and Germany 
which are also available for the journey, 
and if anything, present a more suitable 
means of travel than the airplane { 


Every Man’s Airplane — A Big Step 
Toward Aerial Transportation | 

(( OTUtmnKf from pope tot) 

struts to be folded into the fuselage dur- 
fhght with a resultant reduction of | 

I n sistance Indeed it u said that the 
. d is increased some 11 or 12 per cent 
by the retractable chassis 
Tl o dimensions of the machine are ex- 
tremely smalt the total span being under 
18 feet The ilaim is made that the 
machine can comfortably start or land on 
any country road which from the aerial 
commuters viewpoint makes the machine 
practical since a large flying field is un- 
necessary The overall length of the 
maihme is Id feet 4 mohes and its height 
7 feit 4 inches The total area of the 
wings is 1 00 feet and the total weight 850 
pounds mi luding engine 
At the present writing no figures are 
yet available concerning the actual per- 
formance of the machine but the estimate 
prepared by the designer suggests a spend 
of 135 mills an hour at ground level, 112 
miles an hour at 10,000 feet and 07 miles j 
hour at 26 000 feet In his opinion 
whin httodwith a 00-horse-power engine, 
the spied at 10 000 feet would be 146 
ill s pi r hour 
Ri turning to the engine, w* find that it is 
i air-n olu! two-cylinder opposed “Gnat ' 
ABC type which develops 46 horse- 
powir at 1915 revolutions per minute 
1 ho fuel consumption is said to be 0 66 
pound per horse-power per hour, the 
total wught of the engine being 60 4 
pound Ihe fuel tank is plaoed in tbe | 
upper main plane above the fuselage, and 
has a capai ity of nine gallons or a sufficient 
supply for a two-hour flight The mount- 1 
ing of the horizontally opposed engine in 
the nose of the machine and the hemispher- 
ical pot on the airscrew boss gives the ma- 
chine a very neat appearance, and, 
although it cannot claim to posaess the 
beautiful lines found m many modern 
airplanes it is full of useful and original 
ideas The machine will probably sell f 
about *2 000 

The Labyrinth of Chemistry 

(Continued from page 1 01) 
for Germany to develop the fixation of 
atmosphenc nitrogen 
1 his chart shows well the disturbance 
provoked m the chemical industry of a 
country by the necessity for producing 
large quantities of munitions It is 
necessary to build not only factorise for 
explosives but also for sulfuric and rutnc 
acid* it i* necessary not only to produce 
dynamite and guncotton, but soap and 
candles and bensene The abnormal con- 
sumption of certain raw materials, often 
necessitating embargoes against their 
normal uses the extraordinary production 
of certain by-product* , the diversion of 


March 1, lot 

great (attorns from tbsir ordinary «**_ 
ajl these things swats condition* 
turn the whole lad untry of a nation itp&s 
down, and throw its msrfcntThMoWt 
wildest ooaf union 

If tha chemistry of explosives is eom- 
plioated and far reaching, what shall we 
say of the processes of preparation of the 
thousands of dyes and other etwmW y a # 


the synthetic organic u „ r 

on any such model as we have peed could 
possibly be prepared to eovar this fikld, 
the attempt would only lead to confusion 
worse confounded Even with the moat 
complete knowledge, the elan inter- 
dependence between all parts of th* field 
often prevents effective production Thus 
the methods of preparing moat of the 
German dyes are very well known to our 
chemists, but more often than not they 
cannot assure all the proper intermediates, 
and the lack of one such substance will 
frequently prevent the manufacture of 
20 others And when a new product m to 
be made in face of the fact that ail the 
sulfuric and nitric plants have sold their 
entire outputs many months in advance to 
the munitions works, tht problem becomes 

i possible of complete solution 
Let u* remember in trying to appreciate 
the difficulties that 90 per cent at the 
enormous production of German dyes is 
monopolised by five companies, which for 
half a century have been continually im- 
proving their methods, whioh produce 
themselves all the chemicals they need 
and which are finRnolally powerful enough 
to orush out by ruinous underselling, any 
attempt at independent production of 
important intermediates Even tn Ger- 
many it would be wholly impossible to 
establish a new dye f notary Conse- 
quently when German trade with the world 
was cut off, and with it the German 
supplies of dyes and oosl-tar products 
generally, American chemists bad no 
existing organisation to build upon— they 
had rather to go back to the very bogianiagi 
and duplicate on a smaller scale the whole 
tremendous German system before they 
could show adequate results Under the 
circumstances, they have done very well 
fndcod 

Fven in industries where the raw ma- 
terials are simply modified without any 
synthesis, chemical interdependence reaches 
a point unsuspected by the layman For 
example, take the rubber industry To 
make rubber resist changes of temperature 
it is vulcanised with sulfur and antimony 
compounds, to reduce costa, dilution is re- 
sorted to with substances made from 
various oils, to make possible a thin 
coating of rubber, it u dissolved in a quan- 
tity of different substations, for the numer- 
ous usee It » necessary to add pigments, 
fabrics, etc We reproduce a most il- 
luminating graphical representation of the 
ramifications of the chemistry of rubber, 
gotten up by Brunok and by him christened 
"ie rubber tree” 

And so it goes in sH branches of chem- 
istry When, instead of mixing a number, 
of raw products ta get a desired substance, 
together with numerous by-products of 
the mixture, it is a matter df extracting 
several intermediates or finished products 
from one natural source, the Interdepend- 
ence of these product# is absolute It is 
only recently, after years of patient re- 


devised for extracting from crude petroleum 
more gasoline than Ft could give formerly 
Perhaps the tun* will boom when it wul 
be possible to product at will, from the raw 
petroleum, an abnormally high percentage 
of paraffin or beoaol, according to market 


far from that To 


C# 


i a given 

ag this we 


amount of the raw* oil; mad in doing 
must, whether we like ft or not, produce 
a given amount of every other, petroleum 
derivative 

All modern isdustrfm ar* mors or less 
interdependent But the ehamloai in* 
' ' ' of 



***** rm- drive 

***** *n*i* *r* tn& i* evtvn 

'#'i**+"Vmrv<n femr spUsI 
trios nvtor tends are also bviU 
tnunmp**#*? rms, »)**>* 
»* sopaaft ^ ‘W inth* . Mat- 

9U VVi^jrw^ UM> re* 

as* JW- mM *war «* «». 


W TTK the coming of Peace, we arl 
permitted to apeak of the specie* 
l t 5? 1 ?? 049 v T e ve ^ een *kle to M«ch*f 
the u. S. Naval establishment during the 
War. 

Wherever the Navy uecs truck*, m 
t raining Station*, Navy Yards, in con- 
atructton and land transport, there you 
vnli find winther trucks,- many standard 
'Pwmw > -~ma»yof special Wrnher designs 
developed lor strenuous and unusual uses. 

for permanence, it ia not 
pecmmr mat the Navy has ao largely used 
Wwrtiwr, And the aame qualities of dur- 
*n3ity. strength, power and economy 


which have there made Winthcr supreme* 
are making it also America *s foremost high 
grad*, heavy duty motor truck in commer- 
cial use With every American industry 
you will find Wrnther foremost in service, 
important Note — In view of the present 

uiuattlcd conrfiftpn# »n the mate full markets it t* *W» 
portent to bear , n mind thit pretent » i nlher prices 
an fftinranteed Without eh >nqt at leant until July j t t 
W* ihnU he find to send t/ou full defer; pt t t>e m al- 
ter of att standard Wmther rear drives aruf Winifvtf- 
Marmn Jour wheel dm t trucks and sue invite 
agncerning special chassis to nisei 

Winther Motor Truck Co* 

0*fMrtw«a\ M 

Kenosha, 


Wisconsin 


When the 
days work 
is done 
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T HE “Before" photograph above 
shows a section of West Michigan 
Pike, Van Buren County, Michigan, as 
it looked in the summer of 1916 

But the taxpayers of Van Buren 
County realized that such roads as this 
not only hampered the development of 
the county and made travel difficult, 
but that in the long run they cost the 
community more than good easy-trac- 
tion roads 

The “After” picture shows the 
same road, photographed at exactly the 
same spot, after macadamizing and 
treating with “Tarvia-B.” 

West Michigan Pike is now a firm, 
mudless, dustless road, water-proof and 
automobile proof, over which full loads 
can be hauled to market with speed and 
economy. 

And wisely, the taxpayers of Van 
Buren County propose to keep this road 


new. Last year they gave it a second 
treatment with “Tarvia-B” Thus at 
very small expense they protected their 
original investment and now have a fine 
piece of highway that brings their mar- 
kets at South Haven and Watervliet 
miles nearer to each other 

The satisfaction felt over the vast 
improvement effected by the use of 
Tarvia is officially expressed in the 
following letter from the engineer of 
the Van Buren County Road Commis- 
sioners, Paw Paw, Michigan: 

‘‘The Van Buren County Road Commission 
has been using Tarvia-B' for some years to 
maintain about 20 mile* of macadam road and it 
has given the greatest satisfaction. We have en- 
tirely got rid of dust and ravelling and it is the 
opinion of many observers that die roads get bet- 
ter instead of worse. This year we had about 
two miles of macadam which was so bad that the 
State Highway Department advised covering it 
with gravel, but instead we patched the holes 
with ‘Tarvia-KP’ (which by the way is some- 
thing that is indispensable in our business) and 
treated the surface with ‘Tarvia-B’ and stone 
chips and today the road is in better shape than 
when new. We also have been trying out 


‘Tarvia-B’ on a trunk line gravel road, the gravel 
testing about 75% stone. The results have been 
very good in spite of the heavy traffic. It pro- 
duces a smooth, durable surface which will be 
better the second and third year than the first. 
We are now building a 30,000 gallon storage 
tank so that we can always have a supply on 
hand when we want it. 

“Aside from treating the roads with Tarvia-B’ 
there is no maintenance cost but a little attention 
to holes and drainage. 

"Tarvia has solved our macadam road troubles 
for us. 

“Dana P. Smith, County Road Engineer” 

Now that the war is over, the Nation 
needs more roads of this character 
properly maintained, because the pub- 
lic highways offer the only means of 
helping out the railroads and aiding 
our transportation facilities. 

The use of Tarvia will give any com- 
munity or state all-the-year- round roads 
that are dustless in summer, mudless in 
spring and fall, frost-proof in winter, 
and that are easy to maintain at a low 
cost. 


Illustrated booklet describing the various Tarvia treatments free on request . 
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Daylight Saving and the Farmer 

W ill N «. win informed that n ri.lt r had bun 
ill tar hi d to thi Agricultural Appropriation 
Hill mill. <1 lo kill till lJllligtlt Saxing Act we 
ixpm.med a distimt shirk It dnl not sum possible 
after having thornghly tistul out the benifitR of day 
light siiMiig I mt unr I hut nnyom uiuld h< so rc m tiouary 
us to wish to return to (Ii former condition of wasted 
morning light At ht ii wt li arm d tli it the opposition to 
daylight saving was manly dut to the farmers our 
astonishment grew apau Wi lmd alwaVR looked upon 
the farnur as onr who el. lighted in early hours and who 
would love to havt tin rist of the world routed out of 
bed with the sun Amis in our p< rplt xity wc hunted up 
A farmer friend and In sought him for an explanation 
His nplv was surprising t< any tht least lie informed 
us that farmers ri illy prefi r the afternoon to tho morning 
(or work in the folds they do rise early to be sure 
but the early morning work is taken up with chores 
Much of the field work .annot be done until after the 
dew is off the ground For instance hay cannot lie cut 
while it is wet with di w the farmer must wait until the 
sun has dried off the moisture Weeding also is done 
better when the s. ori lung sun is high and when the weeds 
will wither irmmdiahly upon being pulled out of the 
ground Weeds that arc act with dew may actually 
take root again unless they are promptly withered by 
tho sun last year farmers had difficulty with hired 
men who insisted on quitting work aocordmg to the now 
summer tunc, thereby cutting off an hour from tho 
afternoon labors in the field And strange to say the 
cattle did not take kindly to the new hour The cows 
Stubbornly refused to come home when the sun was high 
in the skies, and as lured hands refused lo wait upon the 
whims of the cow the farm, r was in a quandary indeed 
Hownvor, the advantages of daylight saving to the 
rest of the country are so marked that we cannot possibly 
wish to go back to the old time schedule, oven if it may 
inconvenience the farmer to some extent Not only 
did the general public find it much pleasanter to rise 
earlier aud havt more daylight Insure time after working 
hours but there was tin a.tual saving in lighting bills 
and consequently a saving of cool wlueh we cannot 
afford to ignore 

As for the tows we cannot expeet to plceisc them with 
any time schedule that is not bused ou the setting of the 
sun No doubt thiy would love to have us use the 
Turkish plan of setting our clocks to 12 each day at the 
boom of the sunse t gun 

Hut wc muv reassure the farmer that conditions this 
veur will not I . s i bad ns llioy were last year for with 
our bovs ii turning from the other side and with many 
luinds idle during the rt construction period it will not 
be so dlffl.ult lor luin to obtain labor which will be 
willing to adapt itself to th. conditions whioh the farmer 
has to mcc t 

By all means, let us continue to save daylight 

The Declining Supply of Motor Fuel 

I T is almost superfluous to call attention to the ever 
increasing demand for gasoline c very motorist has 
it brought vi\ idlv before lum every time he stops at a 
service station It may not be g< ntrally realised, how- 
ever that the . onsumption of liquid fuel is now proceed- 


ing at such a rate that an estimate c an actually be made as 
to when exhaustion will lx attained if there is do miprovc- 
■nc ut m supply or in use As our knowledge of our under- 
ground resources becomes more ac c urate it becomes 
correspondingly possible to reduce the maigiu of error in 
what once were mare scientific guesses so that today 
wc cannot afford to scoff at the tcchuual man who tells 
us thil there is in the United Stales s men billion 
harries of petroleum underground 1 he annual c on- 
Munipfiott at present exceeds mu third billion barrels 
uud it requires no oxtiaoidmary nnillu matieal ahllity 
ti divide by h and get a quotient of Less 

than 2ft years supply in sight if present practice is main 
tamed 

loday we get hack about 20 per cent of our trinle oil 
in the form of gasoline I his percentage can of course 
he increased but not without mere using the cost Nor 
must we forget that tho stock run lining in the ground 
lu e oiues ht nvier all the time, so that t he vtild of gasoline 
is bound to dec line from this re osini mil il him 1 1 v we shall 
be able to extract but 2LJ per cent of gasoline from the 
crude product of our oil wells ’I he ble nding of high- 
volatile gasoline from natural gas with low-volatile 
gasoline from petroleum (An be carried out obviously 
only so long as wo have the high v ilatile material to 
use m this way Thu with equil obviousness will not 
be for long nor can we, oven now g t any great quan- 
tity of high grade fuel in this w n 

By lowering the volatility of the gasoline, through 
tho use of a largor percentage of the volatile petroleum 
the supply of engine fuel ran he increased but uot in- 
definitely nor without disadvantage In particular 
when we get fuel standards down to A point at which 
existing engines balk, what are «. to with the millions 
of existing engines’ Substitute fuels sueh as benzol 
nlrohol et< may well bo considered, but their price 
would nc c ossurily be greater than that of gasoline today 
Nor would it be possible to manufa turo many of them 
on unv scale without a complete overturning of a wide 
l dustnal field The degree of interdependence existing 
in the very nature of things among the various trades 
using and manufacturing chemicals has been suf- 
ficiently emphasised by our wartime troubles with 
potash and nitrates and dyes 1 tnally as wc expeot 
to show m an early issue, the ml shale deposits upon 
which so much reliance is place el for an extension of 
the gasoline supply to an mdi finite pound are not 
going to be of sueh immediate or sue h wide effect as the 
public has been allowed to suppose 

The automotive industry can no longer afford to 
ignoro the engine-fuel problem Tho supply will posi- 
tively decline, and the price will positively soar Th* 
burden falls upon the engine It must adapt itself to 
less volatile fuel, and it must be made to burn fuel with 
less waste To accomplish these results is the task 
before the automotive engineers who must turn their 
thoughts away from questions of speed and weight per 
horse-power and comfort and endurance, to avert what 
in the absence of effective attack will turn out to be a 
calamity seriously disorganizing an indispensable 
system of transportation 

CoaU Stock, White, Green and Bine 

M OST of us are familiar with the use of the term 
white coal to designate tho power donved 
from streams In Europe a distinction is 
made between white and green coal Only the power 
derived from molting glaciers and snow caps is known 
as white coal, while other water powers are termed 
green coal But there is another vast sourre of power, 
namely, that which may be derived from the waves and 
tides of the ocean, and this is now termed "blue coal ’ 

In a recent issue of the Scientific American we dis- 
e ussed the world s visible supply of blark coal and showed 
that at estimated future rates of consumption, it could 
not last more than fifteen hundred years " White coal ' 
furnishes a virtually perpetual supply of power, but the 
quantity « limited If we used all the available water 
power of this country, it would yield about sixty million 
horse-power, according to estimates of the U S Geological 
Survey But much of this would not be commercially 
available as it represents the entire fall of all our streams 
Forty millions is a more conservative estimate and this 
is the equivalent of three hundred million tom of coal 
Vast as this total may seem, it would not begin to meet 
even our present needs, for we are oonsummg today about 


five hundred million tons of coal In time we shall be 
compelled to supplement our hydraulic powers with other 
stores of energy 

‘Blue coal, by far the greatest Store of energy on 
earth lias as yet been practically untouched There are 
enormous tliffi. ulties in the way of harnessing the oeean 
It is so irascible and when angered its fury is so violent 
that as yet no man-made wave-power plants have been 
able to Nlaiul up against its wild assaults 

But we are growing more powerful every day En- 
gineering projet ts are being undertaken which only a 
few years ago would have boon thought impossible 
The time may come when even the ocean tempest will 
olu y the will of man and turn its energies to useful work 
More immediate however, are the prosperts of using 
the power of ocean tides Tho subject u discussed at 
length in the current bueeLBUHNT Ho far, such little 
power as has been abstracted from ocean tides has been 
insignificant Thu use and fall of the tides is nut very 
great, even though it does amount to seventy feet m 
some few places, and heme, if any considerable power is 
to be obtnined, basins of large area roust be usod By 
damming the bay of Mont St Mithil in France, where 
the tide rises about forty-five feet it is estimated that 
enough power may be obtained to operate half of the 
industries of France A French . ngineer with vast 
powers of imagination has con.mv. d of building dikes 
across the channel and across the Thames estuary to 
form two largo tidal basins which may be used alternately 
to furnish a continuous supply of power An ambitious 
plan, to sa> the least, but history teaches us that the 
visionary scheme of today often turns out to be the 
practical common ial enterprise of tomorrow 

Papers for the Soldiers 

T HE various official and semi-official bodies which 
are concerned with the supply of reading matter 
for the Army have with complete unanimity 
written to call our attention to the fact that at this time, 
when magazines are needed more than ever, the 
Hurntifio Ambbkan is not renching tho soldiers in 
sufficient quantities, and the reason for this is pointed 
out 

V hen we changed our dress at the beginning of the 
year, we searched in vain for a plaoe on our redrawn and 
smaller cover where the so-called "Burleson notice 
would look well We did uot find »u< h a plaoe, and not 
realizing that the omission of the notice meant anything 
more than cessation m reminding our readers of something 
which they now know by heart, we decided to leave it off 
But it appears that in the absence of the notice, the post 
offices refuse to forward copies of the paper mailed at 
the onc-cent rate, and that there 1 b accordingly a famine 
of Scientific Americans at the camp* and hospitals 
here and abroad 

The Scientific American is in very great demand 
among the soldiers, and even normally it is difficult to 
make the copies received at the various army establish- 
ments go around We are rather proud of the outory 
that the Army has set up to have the imseiug notice 
restored, so that the Scientific American will come 
again to tbe soldiers, and we should be very happy 
indeed to restore it, even if it looked far worse than it 
does We urge aQ our readers who can by any possi- 
bility get along without the file of back numbers to avail 
themselves of the Burleeon privilege and help tupply 
the soldiers with Scientific America nh 

Publication Work of the Department of Commerce 

'THE Department of Commerce issued during the past 
1 fiscal year 1,141 daily, weekly, monthly, quarterly, 
annual, and special report*, the printing of which ooet 
1300,000 Those publications contained a total of 
42,644 printed pages, and then were printed of them 
a total of 4,804,180 copies 

The free distribution of many of these publications 
is limited to well-defined public classes This policy 
has resulted in a reduction of wasteful distribution A 
statement issued by the Commerce Department shows 
that the Superintendent of Documents received 832,993 
during the year from the sales of copie* of it* publica- 
tions In addition to the sales by the Superintendent of 
Documents, the Coast and Geodetic Survey reoeived 
during the year 820,194 19 for oopiet of Coeat Pilots, 
Tide Tables, and Charts 
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Industrial Efficiency 

Fewer Accidents Now and Why War conditions, 
by bringing Urge numbers of new and unskilled workers 
into industry, had m general the effect of increasing 
considerably the number of industrial accidents, both 
actually and relatively to the number of persons engaged 
in oertain industries Information recently received by 
the Inspection and Investigation Service, Department uf 
Labor, indicates, however that in general the number of 
such accidents has now returned to approximately normal 
figures In a comparatively short timo before the eu- 
tranoe of America into the war, the effect of workmen a 
compensation laws and safety work had reduced the 
number of industrial accidents almost SO per cent 
The temporary increase dut to the influx of war workers 
has now vanished 

Big Forestry Scheme for France — Norway intends 
to help out the restoration of the devastatt d part of 
France, in the front rone, by planting a belt of Nor- 
wegian forest trues Much enthusiasm has developed 
for the scheme, and it is intended to begin work this 
spring It comprises the planting of 260 acres annually 
for five years, and the money is streaming into Consul 
Heiberg, at Christiania The idea is to send a forestry 
party of about 50 Norwegians fully oquippi d with trees 
toolB, tents, and stores so as not to impose the slightest 
burden on Trance Ihc tentative roue for planting the 
belt of trees is from Adrenues toward the Belgium 
frontier, behind Arras, where there formerly was fine 
forest, but aotion will be taken In auordance with the 
desires of the french 

Nonacknowledgement of Orders by American 
Firms. — The attention of the Monterey (Mexico) 
Consulate has been called to tlio difficulty that local 
firms are exponent ing in securing acknowledgements of 
orders sent by them to the United States 11ns is a 
condition which was prevalent prior to the war, but 
with the added difficulties of trade incident to present 
conditions, the situation has l»eon very much intensified 
It appears that firms hero send orders to the United 
States and get no replies for several weeks or months, 
and in some oases numerous telegrams are sent without 
any replies being received Frankly this is not the way 
to handle foreign trade Such methods may yet cause 
American firms to lose much of the overseas busmens 
that has fallen into their hands during the period of the 
war 

Dead So* Bitumen —It is not generally known that 
ample quantities of bitumen occur in the Dead Sea 
region It can easily be gathered and prepared foi use in 
road making, and then is the advantage that it will be 
obtainable at much cheaper rates than those which now 
obtain in the Near Tost and in Lurope The material 
oan best be applied by means of the usual tar-spraying 
machine Dead Sea bitumen was undoubtedly usod in 
anoient times It is evident that the walls of the temples 
and palaces of Babylon and Ninoveh were joined with 
bituminous cements, and there arc bituminous cisterns 
in Syria of great antiquity which are still watertight and 
fit for use A road surface treated with this asphalt 
according to modem methods may prove a most satis- 
factory solution of a very troublesome problem in the 
Near East, where, beoausc of climatic conditions and the 
narrow wheels of vehicles, the macadam road is often 
a source of trouble, owing to the dust that risen from it 

Safety Engineering —Safety work will be introduced 
in the eumoulum of every teohmoal school in the coun- 
try, if possible, by the Working ( auditions Service of 
the Department of Labor, as a moans of promoting its 
plans for safety in industry It is not planned to in- 
troduce special courses on safety work, but rather to 
ineulcate principles of safety in connection with the 
usual instruction In engineering course* The pre- 
vention of industrial accidents will mean a great ooonomic 
gam to the Nation, for the annual loss in labor power is 
tremendous Recently figures were given to show that 
800,000 industrial accidents occur each year in Penn- 
sylvania alone, these accidents moluding only those 
Which required absence from work The training of 
technical men in such a way as to keep safety principles 
before them fat their work in factories, engineering 
projects, mines, and the like will be an important factor, 
it is expected, In reducing the present heavy drain on 
industry from incidents 
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Firs -Retarding Paints —From tests made at the 
Bureau of Standards it appears that while practically all 
paint coatings have some ftro-ret irding action none of 
those so far tested afford very gri it protection All the 
samples in question were materially damaged b> appli- 
cation of flame for a few si conda Both sodium silicate 
and whitewash rank comparatively high These have 
the advantage of cheapness and an both be until on the 
same surface However ui i or hug ti a ri u nt bulk tin 
of the Bureau, no treatment of wo 1 nflir crution can 
be expected to serve as an t IT ti\e fin protretion 
and the use of such materials sh ild not be madt an 
excuse for omitting any of rh uhiiiI precautions 
against lire 

Magnetic Analysis of Steel — I In I S Bureau of 
Btaudardn has been engagtd for s m jtais in dtvelop- 
ing methods and apparat us f >r using the magnetic 
properties of materials as an in li lion of thur quality 
and mechanical properties A f rtiitoinmg paper deals 
with the magnetic propciti s win h might si rre as 
entnna for the estimation of th mcthnuial fitness of 
si eel describes magnetic methc Is of testing and dis 
cussns the relation between heut triatiucnt of litgh- 
carbon steel and its magnet ir pro| crtios the Bureau 
has applied the method of magiu tic aualy sis to the 
testing of rifle-barrel steel ball leiring races and steel 
cable These investigations an if i special interest in 
view of the recent development of (hi permeami tir for 
working the measurements whuli the Burt an is now 
learning to translate into ihi or! mry terms of physical 
properties 

Wild Life Reservations In Michigan — Mr and 

Mrs E K Warren, of Three Oaks Midi haye just set 
aside as wild life preserves two truils of land in Michigan 
One is an area of 300 acres near 1 lino Oaks consisting 
partly of virgin forest of beeeh and maple the other of 
260 acres, is in the Band dune region on the shore of Lake 
Michigan, north of Sawyer Berrien l ounty These 
preserves are incorporated in tin 1 dward K Warren 
Foundation which also includi s the Chamberlain 
Memorial Museum at Ihrei Oaks opened in 191b 
Both tracts have been set aside so that future generations 
may have an example of the pnmitivt floral and faunal 
conditions of Southern Michigan and as a place for 
carrying out various studies m natural history The 
University of Michigan has been asked to inuke a de- 
tailed survey of the reeervations und it is planned to 
extend this survey over an ludefimle number of years 
Field laboratories will be provided for this purpos by 
the Foundation 

Studying Sound at the Bureau of Standards — 

A new branch of the U 8 Bureau of Htandards the 
Section of Sound Investigation w in orguniztd in August, 
1917, and has acquired a first rati equipment including 
the best types of instruments for determining the three 
distinguishing features of sounds \ ir , piti h intensity 
and quality It has also a good assortment of sourres of 
sound and standards of comparison While the soition 
has devoted much of its time to military problems, 
including studies in sound-ranging etc , the apparatus 
acquired is practioally all of it of permanent value for 
investigations of a general character Thi Bureau has 
installed a Koenig dock fork the most ri fined instrument 
yet constructed for the exact meinureuu nt of vibiation 
frequent lea of tuning forks A Webster phonometer of 
the latest type, for measuring s >und intensity has 
been ooustruoted for the uai of tfi Bureau undir the 
personal direction of Prof Webster of dark Uni 
venuty, Worcester, Mass The Bureau has also sei ired 
an audion, as used in radiotelegraph v and a *rge 
collection of tuning forks, including a unlqin and 
valuable set of 37 forks covering the range from r 23 to 
4,188 vibrations per second by semitones specially made 
for the Bureau by a Chicago manufacturer At the 
Bureau itself has been developed a sit of Reed phono- 
meters,” similar in principle to Wibstcrs phonometer 
but very much simplified and used in considerable 
numbers, so as to give data for a number of pitches at 
onoe instead of only one For rapid but less accurate 
deternunation of the quality of a sound a simplified 
form of "phonodeik” baa been devised Both the Reed 
phonometer and the phonodeik have been used in testing 
the efficiency of several types of muffler tor gasoline 
engines used in aviation. 


Automobile 

Airplane 1 ypi 1 ngincs for Pleasure Cars — 

Although the regular mi plane engine apparently has no 
plan in tlu automobile field tlu experience witfi whip 
types of them imtiis hat, led to sum inLn ting pr > 
posals hi Fnglinil One type lu >t >r that has beer 
sunossfully devil >pt 1 ahr rad for flying machines in the 
radial engini in win h the vlimhrs BPt radmlly 
around a lonimon crank t me r tr\id and the crank 
shaft is dri vi n in tin n gulur wav Si vrral British manu- 
fai hirers an pr ip sing to I mid modiriti powered 
ingineh if thin type specially disigni 1 and built for use 
in light i ira One of these is described ns having five 
nirtoolid ylindeis if 81 mm 1 ri and xo mm stroke 
that will l< vclo| ah ut JO hnrsr p wrr at 2. 5(H) revolu- 
luma 1 Ins mikiN i ri marl il Iv hi it and imnpait 
poyyu plunt and if au t aaful in iv In wldily i pud 
A Starting I rouble - Vs turn j inhi h ind gasoline" 
ptts po ri i iliffir nltiis in st irtrng flit engine increase 
Of i ourai a I irgi peril ulugi >f in rtor i an, ari equipped 
with (Uitri Stirling devu Cn atdl it la not a reasonable 
pn creeling to ivuyyirk an lypinam battery to offset 
defretive remditinnn W« mnnot control the quality 
of our mol >r I ul so it hi Interns us to give i loser atten- 
tion to the imihaimal ililailH that arc apt to cause 
difficult starting Om of the si w fin h often givus a great 
deal of trouble beeause it is particularly elusive in its 
symptoms is a leaking joint in an intake manifold 
()n< of the conimomat indications of this defect — that 
manifests itself aftir tin engine has finally consented to 
start — is a sputteimg that somi times rants suspicion on 
the ignition and then on the lurburLter and them mani- 
festations are not always continuous bit decidedly 
spasmodic 1 hi n it is well to go slow on adjustments, 
and look for leaking joints and slicking valves 
“After the War” Engines — 1 here has been much 
talk about tin wonderful enginfs that are to appear 
after the war but as has him noted, there is little 
likelihood that anything embodying notable changes will 
bp seen for somi months to cumt for the reason that 
manufacturers have been too busy in other directions to 
develop in w designs and presi nt models have stood the 
most ixha istive tests in Liu strenuous war work ‘ over 
there which would not indicate unv very great necessity 
for a change just now Still evolution of the internal 
combustion motor may be expected to lontinue in ita 
natural course and not a few engineers have dreams o l 
future engines of wondirful economy and efficiency 
At a meeting of automobile engineers not long ago one 
of them said Thi internal combustion engine is under- 
stood in gcmral but in fuel and efficient y problems 
spec lal attention must be focused on it Our engines are 
not efficient We must dusigu engines that will use fuel 
more economically and not throw away 40 per cent of ita 
thermal efficiency through the water jackits and 30 per 
tonl through the exhaust as is done today It would 
greatly interest many of us to have some definite sug- 
gestions ns to how theso things are to be effected 
Airplane Engines in Automobiles A great many 
people are Li lliug how the stock of airplane engines that 
has accumulated during the war can be utilized for 
pleasure oars but their suggestions disclose a decided 
lark of knowledge of the characteristics of the motors in 
question There are a great many reasons why such a 
use of those engines is not practical, but only a few of 
them will be mentioned here A very desirable feature 
in an automobile engine is flexibility which is practically 
non existant in the airplane type It is true the auto- 
mobile is equipped with ohangc gears but few people 
even the most i nthusiastie would care to run a very 
powerful motor at full speed all the time Then again 
the airplane engine is very lightly and delicately built 
and it is expert* d and usually necessary to carefully 
overhaul and adjust after every trip and no amateur, 
and very few garagi mechanics are i ompetent to perform 
this work Ihe p nod of their maximum efficiency is 
also very limited Moreover the exceedingly light 
construction of tho flying engim makes it inevitable that 
it would fail at many points and m a very short time 
as a result of the jolting it would be subjected to ui a car 
As a last reason ovtn the smallest engine would be alto- 
gether too powerful for the suggested work, and the man 
who took one of them out on a publio highway ought to 
be indicted on sight, as there is no reasonable occasion 
for an engine of from 100 to 400 horse-power and a oar 
with Buoh a motor would be a menace to tbe community 
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The Proposed Vehicular Tunnel Under the Hudson River 

A Study in Ventilation 


T ill Hudson Rucr is at once it valuable onset and h 
hi nous band trap t > the uty of New 'York it pro* 
tides ai uneuppllid waterway up the mtirc length of 
M ini attim island ani at tht mini linn its d< plh and 
Ir at <x|uns« inaki 1 diffir ult nvir to spun with 
I n Igi s 1 xci pt for tl thn r railroad tunnils that have 
U-cn ] unhid through its hi 1 the only unans <f travel 
1 1 tvicen thi metropolis an 1 eities on tin 1< rsi \ short 
is by ferry lht madiquuv of this nuans of oom 
mumcation was eliarlv diminstralid during the war 
and the rt i lit ferry 
strike iraphasutd 
the importance of 
stablishing a road 
way either above or 
below the nvir 
which could be uh< d 
by trucks or pas 
senger vehicles 
Our ferries have 
not lufTiiutit ia 
painty to an om 
modatr thi wheeled 
traffic that plies 
between New York 
and Jersey City 
On almost anyafter 
noon long lines of 
motor trucks aud 
passenger ears may 
be seen waiting 
their turn to get 
aboard 1 requentlv 
a ear must await 
the loading of three 
or more ferries be- 
fore room will be 
found for it to be 
taken aboard 
dourly something 
should be done and 
dune at emee 

Eighteen months 
ago a letter was pub 
lished in the corro- 
sponditui page of 
the Sen NTirie 
Amfrican siverelv 
i ritieuing a pro- 
pose rl ve hie ular 
tunnel under tin 
11 nelson River on 
the ground if m 
adiquati y entile 


But our criticism appiird only to the particular tunnel 
then prominently before the publu and it must be re- 
vised considerably when dealing with thn tunnel recom- 
mended by General (Vaorge W Goethals in hw capacity 
of consulting engineer for the New \ork State Bridge 
and T unnel Commission The former tunnel was 
illipticai m cr ews - s o otioa with a honsontal diameter of 
12 >4 feet and a vertical diameter of 22 feet There 
was no division between east and west traffic and no 
means at making the air currents flow m the direction of 


It w 


h sh iv 


that the ixhaist 
goKWH of an Hite 
ir 1 il ml ai n n 

Kilerylli quantities 
t arl on monoxide 
a most insidious 
ai d di adly poison 
yvlneli is injun v 







ill quantities of six 
r si veil parts of 
gas in 10 (XX) parts 
f air and tin cor 
r spondent stated 
that tc dilute tlit 
ga*ui sufficiently to 
insuri the safe ty 
ef motor travel 
through the tunnel 
ii der normal tralhi 
mditions would 
call for the use of 
4h 000 horse power 
for the ventilation 
system alom aud at 
an annual cost of $50 pe r ho 
to $2 400 000! 

Although we do not hold ourselves responsible for 
statements made in the rorrespmdonce page neverthe- 
less thB conclusions reneheel in t Ins rommume ation were 
of so startling n nature that we e he eked tip very carefully 
♦he data on which the argument was based and could 
find no serious flaw in it A eordingly the criticism 
received our unqualified support and we supplemented 
the letter with an editorial vigorously condemning the 
ronstrurtion of this tunnel for motor vehicle traffic 


accompanying views show it in longitudinal and own 
section It oonaista of a tube 43 feet in diameter, 
built of pre-cast concrete blocks, three feet thick, so that 
the inside diameter of the tube is 96 feet A central 
borisontal diaphragm separates the tunnel into a lower 
west bound and an upper east bound roadway The 
roadways are 24 feet 6 inches wide and with 19 feet 
of head room they provide room far three lines of traffic on 
each roadway Blow horse-drawn tracks must keep to 
the right, motor tracks must hold the center hue and 
high speed passes* 
gar cars the ex- 
treme left la this 
way the capacity U 
mereaaed nine fold 
over the capacity of 
a tunnel with bat 
one line of traffic 
Although a 43- 
foot bore calls for 
a much larger pneu- 
matic shield than 
has ever before been 
used m tunnel work 
there are no ap- 
parent engineering 
difficulties m the 
way of its suoceu 
The use of concrete 
blocks in place of a 
oast iron lining is 
somewhat unusual 
but it is not an 
untried experiment 
The Mount Koyal 
tunnel at Montreal 
was built of such 
blooka, with perfect 
sueoess From a 
tunnel engineer s 

point of view the 
plans are feasible 
The only problem is 
that of ventilation 
Can the tunnel be 
cleared of poisonous 
gasses without run- 
ning in to prohibitive 
figures for the in- 
stallation and main- 
tenance of an ade- 
quate ventila- 
tion plant? We 
have consulted an 
experienced ventila- 
tion engineer and he 
assures us that it is 
perfectly feasible 
Above thn roof of 
the upper dock and 
the aids walls of the 
two decks are 
large ventilatjon 
duets Sinee our 
outs were made the 
design of the tunnel 
has been slightly 
modified and the 
honsontal partition 
beyond the aide 
walls <as shown in 
the sectional new) 
have been elimin- 
ated 
total 


Fntrances to the upper and lower levels of tbs twdwi hi Canal street at Hudson sad Varlck streets, respectively 

power t lug would amount the streams of traffic The tunnel measured 6,600 feet 
between shafts and bad a cr oss sectional area of 678 feet 
or a total oontent of 2,190,000 cubic feet To ventilate 
the tunnel a duct was provided with a cross- se ctional 
area of but 62 iqtw< feet and through this duct air 
would have to be drtrtn at a rate of 160 miles per hour, 
in order to providw^jrafficient dilution of 
monoxide produced by a 
density of traffic 

General Goethals’ tunnel is a very different design A 
perspective view of it is given in our frontispieoe and the 


l oross-sdctkqtai 
of the air ducts 
369 squats fost In 
the former tunnel 
it will be recalled 
that the duet urea 
was but 03 square feet The significance of this Lh» in 
the fact that the power required to drive a given quan- 
tity of air through a duct vanes tnmrseiy as the nibs 
of the opening 

Provision is mads in this tunnel for two large ventilat- 
ing towers just inside the pier-head at either side ef the 
river These ventilating shafts will be 4Q00 feet apart 
conservatively estimated as against 6,600 feet in the old tunnel With two Sum 
of one epaoed 00 feet apart on centers then would be 
ISO ears between towers oc each deek But ft is bettered 
that 100 can between towers and WO awe on the ra mp s 
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#t«M *ow warty 
nm** »*•»•» 

a eofth car «X> 
JMaMflAW* feet 
of gre per wbwte 
we shall bate a 
tote* of 8,600 cubic 
fret of g*s dk- 
eiykggad te the ten* 
ml mot nnoute 

b*t«Mn til* venti- 

latiaf tower*. 
Twelve per rent of 
tbf| M w 1,0*0 
cubic test u rerboa 
dioxide end three 
per cent or 258 
cubic foot U oarbon 
monoxide Ai CO, 
le dinner then ur 



substitutes No 
wood isknown which 
in all respects is the 
equal of boxwood 
for the more exact 
mu uses < speci- 
ally for engraving 
blocks for printers 
It is, however, the 
opinion of the For- 
est ] roducts Labor- 
atory at Madison, 
V\ is that certain 
native fine-ti xtuiod 
woods can bt used 
to a large < xtont for 
some of the pur- 
poses for which box- 
wood is used 

The properties 
which have given 


being .123 m against Ralph Dc Pah 

.08 our 1,040 cubic 

ftd of GO, reduces to 880 cublo feet To render CO* 
Mo-injurious it must be diluted in the proportion of 50 
parts to 10,000, hence it will tako 138,000 cubic foot of 
air to take care of the carbon dioxide. 

Aoeordmg to the original letter published in the 
Bouumno Ahikcan, an authority was quoted for the 
statement that six parte of OO w 10,000 brings on 
suffocation in 47 minutes Other authorities are much 
more Liberal and our ventilation engineer assumes that 
by dilating the carbon monoxide to 6 5 parte in 10 000 
it will be rendered non-ini urious To produce this dilu- 
tion the 258 cubic feet of OO must be mixed with 400,000 
oubic foot of air or a total of 538,000 cubic feet for the 
dilution of both the CO, and the CO, and this must be 
supplied each minute for each deck of the tunnel Thu 
means 28 complete changes of air in the tunnoj per hour 
or one every 2 8 minutes As there u 125 square feet 
of duct area lot each deck the velocity of air in the duct 
amounts to 2,140 feet per minute or p velocity of lees 
than 25 miles per hour Thu would require approxi- 
mately 17,000 horse-power and the yearly demand of 
5 , 000,000 horse-power hours at one oent per horse-power 
hour would amount to the moderate sum of (50,000 

Twenty-six changes of air per hour represents a very 
active sir droulatiua The air moves in the direction of 
traffic and is distributed in eaoh 2,000 feet of tunnel 
Fire doors are provided at close intervals with fusible 
link* *o that in case of fire the door will be released and 
the whole duct ana will be opened to the tunnel at the 
point of the fire, exhausting a large quantity of air The 
moving vehicles would to a certain extent act as pistons 
and aid the circulation of air in the direction of traffic. 


i sad the car with which he made s speed of dose to 150 

150 ftfBe* Per Hour on Wheels 

I T was only a short time ago that we <ould scarcely 
believe our eyee when we read that an automobile 
had made a speed of 120 mil, s per hour or a milo in half 
a minute Smoe then, mile re oris have been suc- 
cessively smashed With the ndunt of tho airplane 
wi grew quite accustomed to think of travel at speeds 
of 125 to 150 mites per hour and no when we learned 
that Ralph de Palma, racing at Ormond Beach on 
Lincoln's Birthday, had made » mile in 24 04 seconds we 
were not half as astonished an we r< illy should have been 
This figures out to nearly 150 miles per hour, or 140 8, 
to be exact Few airplanes have made as high a speed 
as this against the air To be sure with a following 
wind to help them, thwy have ex coded this speed as 
measured over ground, but 150 miles per hour without 
the aid of drift Is an exceedingly high velocity and it is 
truly remarkable that we should Is able to make as high 
a speed oft wheels a* on wings The car with which the 
record was smashed has a twin six aviation engine 
power plant The former record for the mile was 25 4 
seconds Following the Lincoln s> Birthday perfor- 
mance, Ralph de Palma made some other interesting 
reoords The mile from a standing start was made in 
38 83 seconds as repdast a previous ricord of 40 seconds, 
and two miles were made in 49 51 seconds as against 
51 28 seconds The records with flying start for two 
miles, five miles, 10 miles and 20 mill s were 49 .54 
second* , two minute*, 4 68 seconds four minutes 9 3 
seconds, and eight minutes, 64 2 wounds respectively 

Amerieaa Sabwtitutes for Boxwood 


miles per hour boxwood its repu 

tation and which 
must be found in a satisfaitory substitute are a very 
fine and uniform texture, a fairly high degree of hardness 
— so that the wood will take a fine polish, will not wear 
away easily, and will work smoothly under tools— free- 
dom from gums and resins, and a light, preferably yellow- 
ish color 

Among our native woods only two speuos come any- 
where near having all the properties of boxwood Three 
are Honda boxwood and wahoo, otherwise known aa 
strawberry bush, or burning bush 

Florida boxwood, wlmh grows abundantly in Florida 
and the West Indies, is a hard, yellowish wood of very 
uniform texture Though it is somewhat coarser than 
true boxwood a fact which would be a drawback to ita 
use for the finest work, it is probably the best substitute, 
when availability is considered 

Wahoo grows in most of the wooded regions oast of 
the Rocky Mountains, but attains the proportions of a 
tree only in southeastern Arkansas eastern lexas and the 
Appalachian regions south of Pennsylvania Its wood 
is not quite so hard as that of boxwood, but it has on 
even finer texture Owing to the scarcity of merchants 
able material of this species, its value seems to be unap- 
preciated Trunks three or four inches in diameter 
would undoubtedly work up well into chessmen and 
rules, and larger sections could be used for engraving 
blocks Owners oi wahoo trees would do well to corre- 
spond with users of boxwood, with a view to utilising this 
valuable wood • 

A few other native hardwoods have somewhat the same 
characteristics as boxwood and might be used for the less 
exacting forms of engraving or the manufact ure of cheap 


where**, under the older plan of a single tube for two- 
way traffic there would he rattier interference with cir- 
culation than aid thereto 

Ventilation engineering is a very exact science and 
apparently there is no reason why a traffic tunnel may 
not be built in which pure air may be maintained pro- 
vided the matter is given adequate consideration by 
experienced ventilation engineers 


HPHE amount of genuine (Turkish Persian, Corsican, 
1 or English) boxwood imported into this country 
ha* been reduced to each an extent that the price is 
almost prohibitive Often the old world boxwood can- 
not be obtained in the open market and manufacturers 
of wood-engravers' blocks, draftsmen s scales, chessmen, 
roller-skate wheels, tmaU handles and oertaiu kinds of 
novelties are looking for woods that oan be used m 


rules and novelties Among these arc, witch hasel, great 
rhododendron, mountain laurel, thornapple, orange 
wood, torrhwood, mastic and yellow buckeye Mastio 
and torchwood might be obtained in sufficient quantities 
in southern Florida to make their exploitation profitable 
The citrus orchards of Florida and California furnish * 
considerable quantity of orange wood eaoh year 8uffi- 
(ConlinuDd on post SM) 
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The Heavens in March, 1919 

The Death of Professor Pickering and Other News of the Month 
By Professor Henry Norm Russell, PhD. 


f T , HE first duty of the Mtronomical chronicler this 
t month is a sad one to record the death, on February 
Jd of Professor Edward ( Pickering, the distinguished 
Director of the Harvard College Obeorvatory, and the 
dean of American astronomers 1 he 42 years of his 
service at Harvard cover practically the whole history 
of modern astrophysics and cn all this period of unex 
ampled activity ht was a moving spirit When lit began 
his work tho moasuremi nt of the brightness of the stars 
had hardly boon more than touched und tho very 
definition of the scale of stellar magnitudes was still in 
debate Only a few sporadic efforts had boon made to 
photograph the stars und practii aliv all that was known 
of their spectra depended upon difficult and inaoourate 
visual observations with small telescopes 
Inall these lines of fundamental investigation Harvard, 
under Professor Pickering, took the lead The detoila 
of the scores of investigations whioh were oamed to 
completion under his guidance fill nearly eighty volumes 
of the Harvard Annals Not even the baldest summary 
of thorn would be possible here Suffice it to say that tho 
conclusion of his long terra of work finds the Harvard 
soale of stellar magnitude os defined by 
the measurements of more than forty 
thousand stars, accepted os the inter 
national standard tho Harvard Library 
of Photographs developed into a collection 
of about a quarter of a million plates-— each 
a unique record containing in some in- 
stances, hundreds of thousands of indi- 
vidual facts regarding the stars the Har- 
vard Classification of stellar spectra like 
the scale of magnitudes adopted as the 
international standard , and the great New 
Draper Catalog, giving the spectra of 
about 220,000 stars completed in manu- 
script and partly printed 

The expense of publishing the one volume 
of this last monumental work which has 
so far appeared was met b> Professor 
Pickering himsolf — and the intense love 
of his work which is revealed by this was 
characteristic of the man No one eould 
have bocu more unselfishly devoted to his 
chosen oalhng, and he was alwa>s willing, 
to go out of his way to give any aid in his 
power to a colleague whether by furnishing 
him with material from tho great store- 
house of the Harvard collection, or by 
bending his influence, and wise advice in 
obtaining new instruments or funds for 
the enlargement of his work His do- 

C ture will leave a gap in scientific circles, 
h in Amonca and abroad, which will 
bo very hard to fill 

Owe New Next-Door Neighbor in the 

CoWstud Community At J l^«t»k 

Turning from these memories to tho At 10 0 cl<><,k 
nows of the astronomical world, the dis- 
coveries that disserve most comment are 
told in a copy of the Publications of lh« 

Agronomical Society of the Pacific, which reached this 
part ol the country only yesterday One note of decided 
interest here deals with another near neighbor of our 
solar system — that is near as the stars go This is a 
tiny star between the twelfth and thirteenth magnitudes 
in brightness, whuh was picked up by van Maonen 
at the Mount Wilson Observatory in the latter part of 
1017, upon plates taken m a search fur a possible faint 
companion to a rapidly moving brighter star Upon 
comparing photographs taken a couple of years apart, 
no such companion could be found but one of the 
inconspicuous stars was found to have shifted Its position 
very considerably, and to havethc remarkably large propor 
motion of t Of seconds annually This rapid motion, 
which is exceeded by only a score or so of stars made it 
probable that tho star was relatively near us in space 
Observations for parallax were promptly begun by 
the discoverer, and now from tfl plates taken with tho 
great Mount Wilson reflector, he finds the large value 
0 .244 second, with a probable error of ODly one-thirtieth 
of its amount This means that the star is at a distance 
of about thirteen light years and nearer than all but 
perhaps twenty of the millions of stars which appear to 
our eyes to be brighter If it were not so very near us 
we could not see it at all for it is one of the faintest 
objects of which we so far have knoa ledge, being only 
1-6000 as bright as the sun Even Barnard s recently 


discovered “runaway! star ’ is two or three times as bright 
os thu, and the only fainter star which is so far known 
is Innes's companion to Alpha Centauri 

Ihe roost curious thing about this newly discovered 
object, however, remains to be mentioned Its spectrum 
w of type F, similar to that of Canopus, and indicates a 
higher surface temperature than that of the sun, and 
direct measures of the color show that it is also whiter 
than the sun, inchoating agaiu that it is hotter But if 
it is hotter than the sun, it ought to shine more brightly 
per square mile, probably two or three times os brightly, 
at the least, and this would mean that its superficial area 
was less than 1-10,000 that of the sun, and that it was 
no bigger than the earth 1 

Now there is no doubt that a body the site of the earth, 
if it could be heated w that its outer atmosphere was at 
a temperature of some 8,000 degrees C entigrade, would 
be very similar to this tiny star in brightness, color and 
spectrum But there is very good reason to doubt that 
so small a body could stay hot— to doubt that enough 
heat could be produced inside it to supply thu loss bv 
radiation from the surface 



At 9H o olook March » 

NIGHT 8KY: MAHCH AND APRIL 

We know too little, however, of the sources of the heat 
which the stars radiate so fiercely into space to make it 
safe for us to dogmatise upon questions of possibility 
All one can say is that either this newly discovered body 
is hardly larger than the oarth, or else it is much larger 
but for some reason doee not shine ae brightly per 
square mile os might be supposed from its spectrum 
and color— leaving it to future investigation to solve 
the riddle 


A second communication of much interest, from 
Adams and Joy at Mount Wilson, deals with a number 
of new spectroscopic binary stars One of these, known 
as TT Aungae, is of unusual interest for it has been 
known for years that it was double on account of the 
vanabdity of its light caused by the alternating eolipse 
of each star by the Other Now the spectroscopic 
observations confirm the duplicity, two spectra being 
visible, with lines at times so widely separated that they 
Indicate a relative velocity of 450 kilometers per second 
From the photonuute observation* it is known that the 
period is 33 hours. With the orbital velocity of 480 
kilometers, this would meen that the star* were 8,300,000 
kilometers apart, and that their combined mass woe 
about twelve times that of the sun 

Now Shopley, from the photometric data, finda that 


the diameters of the two store are respectively 61 and 83 
per cent of the distance separating their centers This 
leads to the estimate that the larger and brighter star « 
5,000,000 kilometers in diameter, or about three and 
a half times that of the sun, while the fainter component 
u of just about three times the diameter of our orb of 
day 

Both stars show helium lines in their spectra, and an 
probably much brighter per square mOe than the sun, 
so that it would be a reasonable guest that the combined 
brightness of the two u three or four hundred tinea ae 
gnat os the sun’s As their combined light exceeds bat 
little that of a ninth-magnitude star, the distance of the 
system must be very great, probably as much as 8,000 
light years i 

All these numerical estimates are provisional, and will 1 
soon be superseded by exact determinations, but there 
are so few stars fur whioh the actual diameters are known 
that even these rough values ore worth recording 

The Heavens 

At our accustomed hour of watching, the splendid 
group of the winter constellations has 
swept far into the western slues Cams 
Major, Orion and 1 aurus lie low along the 
southwestern and western horison Cams 
Minor, Gemini and Auriga ore high above 
them, with the planet Jupiter adding to the 
brilliance of the second named Leo is 
very high in the south, with Saturn as an 
added luminary Hydra stretches its huge 
length below, with Crater and Corvus Upon 
his back Virgo and Bootes are well up in 
the southeast and east, and Hercules is 
rising in the northeast. Cassiopeia, Cepheue 
and Draco are low in the north, and the 
Great Bear rides high above the Pole. 

The Planets 

Mercury is an evening star all through 
March and is well visible about the time 
of his greatest elongation, whioh occurs 
on the 21st On this date he seta at 7 40 
P M and, being 18 degrees from the sun and 
9 degrees north of him, should be con- 
spicuous, especially ae he is unusually 
bright exceeding Arcturus 
Venus, too, is an evening star, and is 
growing increasingly conspicuous She re- 
mains in sight until 7 40 P M at the be- 
ginning of the month, and at its close does 
not set until 8 50 She is about 10 degrees 
higher in the sky than Mercury, when the 
Utter is at his best, and should serve as an 
excellent guide in finding him 

Mare is likewise an evening star, but too 
low to be easly seen On the 11th be is 
in conjunction with Mercury, and the two 
planets are only a degree apart, but it will 
take a good gloss to pick Mors up in the 
twilight 

Jupiter w in Gemuu, and is in quadrature 
cast of the sun on tne 28th He is high in the sky all the 
evening, and does not set until weU in the small hours 
Saturn » in Loo, and is admirably placed for observa- 
tion, crossing the mendmn at 10 P M in the middle of 
the month Uranus u a morning star, in Aquarius, but 
is practically unobservable Neptune it in Cancer, and 
observable telescopically till midnight, or later 
The moon is new at 6 A M on the 2d, in her lint 
quarter at 10 P M on the 8th, full at 11 A M on tne 
16th, in her last quarter at 4 P M on the 24th, and now 
again at 4 P M on the 31st— -the two new moose Jh this 
month making up for there being none in February. 
She is nearest the earth on the 4th, and farthest away On 
the 30th During the month she is in conjunction with 
Uranus on the 1st, Mercury on the 2d, Mors on the 3d, 
Venus on the 4th, Jupiter on the 10th, Neptune on the 
12th, Saturn on the 14th, and Uranus again an the 22th 
At 11 A M on the 21et the «un paasee the «eleefl*l 
equator and, m almanac phrase, “Spring begins.’' 

Princeton University Observa tor y. 

February 18th, l3l0 

Proponed Brtfcfc Bam <rfL«*Hadw 

The Royal Society has raoom&waded the establish- 
msnt of a body corresponding to Mg French dan 
Longitudes, to which eould be referred spy atebMim- 
bre question Involving consi de r* ttoe of t We or fwtftttm, 
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How Boit to Mike the ALrpkne Safe ' 

To the Editor of th« Sontrnnc American: 

There baa been so much Mid about the application 
of parachute* to pilot* and observer*, and the subject 
baa been given *o much publicity in the announced 
parachute competition of the Aero Club of America, 
that a detailed, practical dinouoion of the practical value 
of the parachute on the airplane would be illuminating, 
alike to aviator* and to tha public. 

Airplane accident* may be olaaaified into three 
categoric*; thoac occurring at high altitude, thorn at low 
altitude (near landing) and thoee which are to be iden- 
tified a* fire*. Of the three the second class furnishes 
th* overwhelming majority of cases, for several reasons. 
The pilot on nearing the ground for landing is compelled 
to maintain a speed of about fifty tuilea per hour (varying 
somewhat according to the design of his machine); if 
by any miscalculation he falls materially below thia 
speed, a crash to tha ground is almost inevitable. More- 
over, at such a speed and at such close quarters with the 
ground, a little variation of the angle of descent very often 
causes a nose-dive which there is not room to check 
before a crash comes, or perhaps a capsislng of the 
machine after touching the ground. With all these 
considerations foremost in his mind, the pilot must meet 
a third requirement; he must maintain correot hori- 
sontal balance during the approach to and the alighting 
ui>on the ground. In a forced landing, where the 
•viator is compelled to fly low around the limited area 
whioh he has picked for hi* landing, this is particularly 
trying. 

It is obvious that in these cases a parachute would be 
of no avail ; there would be neither time for it to be used, 
nor the height for it to open. With accidents at high 
altitude it appears at first as though the reverse were the 
case; and certainly we must admit that here the para- 
chute will have sufficient drop to make it open. But 
such accidents are mainly due to loss of motive power; 
and ordinarily the pilot in such a situation saves both 
himself and his machine by skillful maneuvering. So 
true is this a pilot frequently shuts off his power pur- 
posely to dive at will ; and his psychological tendency in 
an accident of any tort at a reasonable altitude is accord- 
ingly to sit tight and try to straighten out the machine. 
Besides, while diving accidentally at terrific speed he 
would have but little chance to extricate himself from hi* 
tiny cockpit and jump from the machine to take a chance 
for his life with a parachute*-! say “take a chance with 
a parachute ” because in the comparatively few teats 
made there have been cases where the parachute failed 
to open. For instance, this occurred to the unfortunate 
Leon Moles at Venice, Cal., on August 18th lust, when 
he stepped from his plane to death at an altitude of 7,300 
feet. Finally, even if the aviator got away, from his 
machine and safely to earth in a parachute! there is 
always the possibility of fatality through the crash of 
the wild plane against other people or into a building. 

A further cause of accidents would be by collision, 
which may cause, say the collapse of the motor. In this 
ease the pilot could glide the machine safely to a landing, 
as he does when his engine goes dead from internal causes. 
Or it the wings had collapsed or the machine was a total 
wreck in some other resport, the speed of fall would !>e eo 
terrific that the pilot would have no chance, to unstrap 
himself and climb over his seat. 

There remain* the ease of fire aloft. In this case, 
which may be more or lets serious, the pilot may hare 
the opportunity to use some extinguisher, as has actually 
bsen done in certain iastanoee; or he may sfde-ellp his 
machine so that the rush of air will blow out the fire. 
The only occasion where it would be really in order to 
eomrfdar jumping with a parachute would be in the event 
of a continuous fire in the motor, with the latter in front 
of the pilot- But the present tendency in planes it more 
and more toward a multiplicity of motors, mounted tar 
from tha pilot and other occupants. 

With this catalog of the sources of accident before us, 
it ia dear now very limited may be the practical utility 
of a parachute attached to the pilot. Upon long con- 
sideration of these reasons, especially those pertaining 
tQ lewottUude woddeate near landing, which are by far 
the moet frequent ones, I feel that the only means of 
ademateiy fartrtaf safety an an airplane to a device that 
wonMtorth both toe ruaehhto owl Be oeeapiht*. • fioeh 
* device shodd be attached at t£b most suitable point, 


and must be within easy and immediate control of the 
pilot. It should consist of a collapsible frame covered 
with light fabric rendered fire-resisting. This member 
should be so formed that when fully dsvdoped it would 
form an emergency wing to engage the air in front and let 
it escape through the rear. Note that a parachute 
cannot do that on account of its spherical shape. The 
emergency wing or surface should be so designed as to 
stabilise itself automatically in flying position against 
any air pressure, no matter what the direction of fall. 
Such a device should have about one-fortieth the weight 
of the machine, and during flight the major part of its 
weight should be earned idle by the flow of air. The 
device should not offer much head resistance when in- 
operative-say, one-eighteenth the total resistance of 
the plane as a whole. It ahould he designed in such a 
way as also to act as a broke when required, csi>ecially in 
avoiding collision in close formation 

Low-altitude accidents would I u avoided, especially 
those incidental to landing, by the same device acting 
to change automatically the angle of flight upward, 
causing the plane to lift its none and arrest simultaneously 
its speed. It should give an airplane the same inherent 
stability that birds possess in landing - they will be 
noted to arrestjtheir speed by mrling their wings and 
tail, while simultaneously they throw their head up- 
ward and land on thsir foot. In other words, the air- 
plane should follow nature as closely aa possible. 

It is obvious that we cannot expect in practice to turn 
the wing of an airplane to reduce its speed, but an 
adequate surface should be developed against the rush 
of air, with auch a pulling resultant applied at such a 
point of the plane a* to create a new rotating moment 
capable of adequately raising the nose of the machine 
at tho moment of landing, whiloarrcsling its speed. 

On the other hand, It is understood that an airplane 
eould not carrv a different safety device against each 
different type of accident. Hence the need for one good 
single device incorporated upon the machine with more 
or less the limitations of weight ami air resistance that 
I have mentioned, and capable of such automatic move- 
ments, by the flow of air itself, as to cause at the easy 
and secure control of the pilot whatever new automatic 
combination of forces might be needed to render the 
plane more bird-like and afford the pilot and his com- 
panions incomparably more safety than a mere parachute. 

0 AICTAN AJELUO. 


New York. 


Safety for the Standing Train 

To the Editor of tha Scientific Amerjcan; 

Referring to Mr. Buell's derail and signal to protect 
a workman, as piotured in the- Kc ibntikic American 
of December 7th, why not, as suggested by another 
practical railroad man, employ tho same means to protect 
a train? By the use of tho derail and of another safe- 
guard as readily applied, rear end collisions, the most 
dreaded and destructive of all train wrecks, might be al- 
ways prevented, or some as near it as human means permit. 

While all trains are protected in front by heavy 
locomotive, mail and express cars, the rear is exposed to 
complete destruction when a high speed projectile of a 
thousand tons perhaps, is hurled upon it at terrific speed. 
Occupants of rear care on tho liest managed roads are in 
a sense always in danger, nbt merely to life and limb, 
but of death in its worst forms, by fire and steam, and 
there are those who never ride in rear coaches when 
others are available. 

The suggestion is that all standing trains at stations 
be protected by turning a switch behind them, thus 
cutting them off from the line, permitting the following 
train, if out of control, to pass by on some other track, 
or in oanc none k provided to run off the switch and be 
derailed. 

Out upon the line the derail would he employed to 
protect any train unexpectedly fomd to delay. Carried 
always in the rear oar, it eould bo seated at once fipon • he 
roil, whore, in case the following train got by Sic fing- 
rojui, It would throw it from the track. It woild si b- 
stitute an intentional wreok for an accidental one a 
case of the greatest good to the greatest number, as 
where a building or a block is blown up by dynamite to 
save a much greater loss by fire. 

I have before me the Scwntihc Americano! September 
2 1st, 1012, with a list compiled by Mr Fisher of Taunton, 
Maas., of the wrecks of J< qur fast trams” in four months, 
beginning with December, 191 L There were 18 of them. 
Eight were derailments, bat by far the greater number of 
fatalities in proportion were caused by collisions, where 
trains ran by sigpala and *truck standing trains. Within 
.a month of this writing there have been four caaes of this 
kind notod «nd all sttaodsd by loss of life. Apparently, 
had the standing train in every instance been protected 
by a switch or a dentil, the low of life would have been 
comparatively siight aad «f property rauoh less. 

A great general ha* said that in war nothing is lift to 


chance. It should be as true of the transportatiui uf 
human freight. On the Mt Washington Railway, Mill 
the steepest in the world it is said, every precaution that 
ingenuity can devise is taken to prevent a runaway. 
But with trains following one another no closely on a 
level, with signals obscured by fog or storm, or over- 
looked by the tired or overstrained eyes of an engineer, 
there is nothing absolutely to protect the closely packed 
coaches, but isolating them from their pursuers on the 
same line of rails. 

The greatest saver of life and property, the airbrake, 
was forced upon the railroad men much against their 
will. Why not force them still further to insure the 
lives of their passengers by the reasonable means noted? 

CiKonoE 8. Paine. 

Watorville, Me. 

Concerning Cotton Seed 

S EVERAL months ago we secured, through one of the 
commercial photographers, an attractive series of 
pictures taken in a cotton-seed mill. No member of 
our regular staff felt himself sufficiently acquainted with 
this rather speoial field of industry to prepare on article 
that would come up to the Scientific American stand- 
ard; so we sought an outside source of information. We 
put the pictures in the hands of a man who bad con- 
tributed on similar subjects in the past, who had always 
shown himself competent to handle them, who said 
he could handle this one, and from whom we had every 
reason to accept this claim. In due course the article 
came along, and was printed without further scrutiny, 
under the above title. 

It must be realized that the editor of a sheet like ours 
is peculiarly in the hands of his contributors. It ia 
physically impossible for our regular staff to hold an 
expert on every department of modern science and in- 
dustry; there must arise many occasions when we have 
to call upon outside writers. When we ask such a 
person to contribute, it is because he is credited with 
knowing more about his subject than we do; and we 
must then ordinarily accept his discussion at its face 
value We do not accept offhand anyone's claims or 
anyone's reputation; but in spite of the utmost care 
there is bound to be an irreducible minimum of cases in 
which our best judgment is betrayed. 

The gentleman who was supposed to write with 
authority upon cotton-seed oil turned out to be ludi- 
crously ignorant on that subject Apparently he con- 
sulted seme inadequate works of reference, and perhaps 
one or two ignorant mill-hands, and got up on this founda- 
tion a typical high-school composition on cotton-seed oil. 
This he palmed off on the Scientific American as a 
scientific discussion Some of his errors have been 
pointed out to us by kind— and unkind— friends. 

The fact that cotton-seed oil gums badly does not 
necessarily imply that it will never bo useful as a lubri- 
cant; some means wiU perhaps be found to overcome 
this objection. This fact, however, does make it at 
present out of the question for cotton-seed oil to qualify 
as a lubricant; and in any discussion of the oil of ootton 
as a substitute for tho oil of the castor bean this item 
should be given first place, instead of being ignored 
absolutely. It is the present controlling factor. 

Doubtless the placing of the world's annual production 
of cotton-secd at ton million pound*, instead of as many 
tuns, was a slip; we have verified that it was our con- 
tributor's slip, and not ours or our printer's. Perhaps 
he knows that Egyptian cotton-seed has never com- 
manded a premium in America; if he docs, his general 
statement that it sells higher than American seed is an 
ill-considered one, at best. 

Our contributor says that the coating of lint on Ameri- 
can seed runs about 20 pounds to the ton. Tho Govern- 
ment says that no cotton-seed mill may run unless it 
produces at least 145 pounds of but to the ton. 

Our contributor mentions a law against the stacking 
of seed near the gin, and he mentions a fan attachment 
for lintors The promulgator of the low in question, and 
the inventor of the fan, have succeeded in keeping all 
knowledge of their work from the millers. 

Cotton-seed oil is not colorless; it is described as 
“mahogany red.” American mills, instead of suffering 
a refining loss of 11 to 15 per cent, feci that thev have done 
badly when this loss exceeds nine per cent. Planters 
seldom dispose of cotton in the boll; ginning and baling 
are with equal seldomness done at the mill. 

To date, these are all the inaccuracies which havo 
been brought to our attention— except that the photog- 
rapher transposed the captions of two of hu pictures, 
and that the self-styled expert never noticed the error. 
Unfortunately, however, while a figure of .400 is highly 
satisfactory as a batting average, it is a trifle below 
normal in the preparation of a scientific article. Ws 
accordingly arise to express our regrets at the imposition 
which has been practiced upon our readers, and to as- 
sure them that they will not again be imposed upon by 
this writer. 
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A BRIEF rev cw of tl * r> f I h aval avia 
t on dur ng hcwa a nc t* u» gfa t that 
prov oat the ou I ako «t 1 ce the adnsab l ty of 
prov (1 k t! o i a fo » w an auxil ary' air branch 
had not bee wh 1 v r solved It was only w th the 
greatest d tficul v tl at n July 1914 the Chamber of 
Dcp t ea was p rsuaded to vote a small cred t for the 
oreauo of a naval a r serv oc and when a few days 
later Oermar y declared war the general mob 1 sation 
found tl e Iren h navy prov ded w th only Id seaplanes 
nine p lota and 21 oadeta 

It was September 1914 that the I reneh naval 
p ots ma le their first reoonnoiaaanoe flights under actual 
war con 1 ns Two seaplanes were launched from the 
motl or sh ) ho dre at Ant van for the purpose of 
explor ng th enemy s defences at Cattaro A second 
venture was attemi ted a few days later but the cir 
cumstan es hav ng aused the General Staff to alter its 
v ews th ava table planes were sent to Port Said where 
they torn cd a welcome reflnfor ement to tl aer al arm 
of tl e Br t sh Fypt an army operat ng on the banks of the 
Sues Ca al 

In the meanwhile several escadnlles operating from the 
Channel ports had proved by the r day and n gl t 
act vitas that the codperat on of the hitherto untred 
branch of the naval serv oe ould second the efforts of 
the surface i atrols to stem the rap dly grow ng U boat 
menace The first seaplane center was organ zed at 
Dunkirk followed n January 191f by one at Boulogne 
In the spr ng of 1616 several escadr lies were located on 
the si ores of the Med terra ean at loulon B serte and 
Brind s 1 he calls of the Frencl army, howuver were 
so p casing that the navy was constantly comp lied to 
•ubordinate its den ands to tl at of the land forces But 
in sp te of every 
difficulty over 200 
aeapla es were dia- 
tr butul to the var 
oui cent rs during 
1016 wh le 300 
more were added 
in the course of the 
follow ng year 
The protect on of 
the numerous mer 
ohant vessels 1 ring 
tng food and sup* 
pi es to I ranee the 
escort of the regular 
eonvoys com ng 
from England 
Salon ea Egypt 
and Morocco and 
the maintenance of 
aa efficient patrol 
Over the routes fol 
lowed by the troop 
transports art ving 
from America and 
Africa presented a 
problem wh ch only 
time and exper enoe 
could solve sat s- 
f actor ly The first 
seaplanes were com- 
pelled by the r ex 
tremely small ra 1 us 
of act on to 1 m t 
the r operat on* to 
the waters adjacent 
to the ooaat line 
Little by 1 ttle aa 
the models were 
improved U boat* 
wore obliged to ac- 
knowledge that they 
had found a worthy Dirigible fsflewinj 


Hydroplane leaving Rs landing stage 


foe n the aerial pests that humn ed and buxsed over- 
head Even the stoid old mercha t sk ppers, who at 
first were nclined to disdain the mpany of the air 
navy changed their tdJnds when they saw the U boat# 
diving for cover on the approach of the patrolling planes 
unt 1 today the Mutattnen are few indeed who have not 
a word of praise for the plucky airmen who have braved 
the dangers of both wind and wave to males the sea 
safe for them and their ships 
Th ire have been many accounts written of the work 
done by the French naval pilots on various occasions, 
but never has there appeared a comprehensive resumd 
of their achievements. For this reason th# following 
table which we are abjf to reproduce through the courtesy 
of the French Ministry of Marine * of eapec al interest 

ACTIVITY OF THK StAPLANXa October 1017— August »1« 


- par x » 


1 M7 ASM 184 TSO 7 

i eao ams ioi ooo is 

1 7JO 2 «71 147 000 7 


January 3 2M 4 180 314 870 

February 3 US A OOO 3 6 000 

Msrcb 3 310 4 000 337 410 

April 3*47 4 AOS 384 030 

May 3 610 7 688 487 300 j 

June 3 AOS 0 758 387 040 1 

Juy *000 7 483 433 000 

August 4 SOS SA04 408 700 


As Ofl Tank Tfe*t Cta Be Towed Anywhoru 

D URING the war a most successful system of portable 
floating oil storage was introduced In Great Britain 
This system makes use of a vessel which a not unlike th* 
average submarine indeed a* the subject of the cover £ 
Qtustrat on for this issue it might well be taken for a ” 
U boat until stud ed In detail 
The new Br tish system of portable floating oil storage 
may well be found useful and economical for many 
harbors and fuel stations being capable of removal from 
posit on to position, as circumstances may require for 
bunkering vessels The system adopted in there craft 
is automatio-balanoed pressure in each oil compartment 
the buoyancy spare being s tuated m the upper part of 
the craft wh oh forms praot cally a tween desks, and 
in wh ch m placed the pump ng and other gear The 
balance of internal and external pressures la maintained 
by aioutt ng water by open sea connection* while pump- 
ng out the o I and ace versa so that the craft is prac- 
tically kept at a constant draft and trim, and the hull 
avoids strains which otherwise arise from full and 
empty compartments 

The experimental craft has been in continuous use 
during the war tak ng n and putting out tire same 
volume of oil which has been repeatedly used in the test- 
ing of tanks in naval work Careful records have bean 
taken during the whole period and proof is held that 
there is no admixture of od and water this being pre 
vested by the Internal arrangements adopted This 
test has been very severe as the operation of pumping 
in and out has been very frequent in all compartment* of 
the craft 

An na portent fitt ng embodie I in this System is an 
electrical indicator n the compartment which ia operated 
from the pump* 


A wider view eft conveyed flant 


room the apparatus 
radiating in the tank 
by hand from pump 
room spare when 
a register is ac- 
curately taken as to 
th# o 1 level in the 
compartment the 
operating handle 
being fitted with 
calibrated scale so 
that the actual 

ml is taken at any 
moment This fit* 
Un* hs* glvon every 
satisfaction and is 
being fitted in other 
emit 

The portable 
floating eft stung* 
system* are worked 
under British and 
other patent* t W* 
Is also appJteahW 

says 

rtttt*. 

fowled to be so 
Applied when sir- 

essr-jst 

waft would have 
embodied an 

ppjgjgtsd from s h* 
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The Monitors 

A Tjfc of the Fighting Slip 


of the Present War 

That Was Proof Against Torpedo Attack 




• <M baUkships, sych 
» “Venerati*,” with 


is opentUw* ««ain*t 

tiMQKpMa on th* Brigian aeaet, but when tba fighting m 
«fc*Ur*b«4 bo«w» *batic and the Oenfew* Were busy mak- 
jttr ftrttttnd «b«a*rin# bum out of Zeabrugge and Oetend 
MWtype^ObipdWftvsdipecifcUy 

too Du WAA •** OSedsd, # tftk German j-» 

«nrfc was to bo broken up, 

Arod Ai a 


towers on either beam aba/t the 
gun and on the roof of tb« hous- 
ing are two anti-submarine guns 
and their nows 

f the huge blisters on 
their mil h and their small horse- 
power these ship* were very 
unhandy In heavy weather 


— ^ „ ► of Siting 

sW* *A*W otonwWriatiiea 
pt*os it midway between the 
M monitor of the Civil War 
and the modern high-free- 
board coast-defense battle 
•hip Ttieae vessel* were 
given the name of monitor 
Like that typo, they carried 
a pair of heavy guns mounted 
in turret*, bttt unlike them 
they had a considerable 
free-board of from 9 to 10 
feet 

The monitors were built 
in four daseee, known as the 
Aber cr ombie, Lard Clive, 

Marshall Nay and Erebus 
The vessels of the first these 
damn wen of from fl.OOO to 
0,700 tods displacement and 
T knots speed In length 
they ran from 890 to 855 feet, 
but they had the enormous beam for that length, of 90 
teat, this being due to the eo-oalied ' blisters, hollow 
rounded sections built out along the tidee of the ship to a 
distance of 13 to 15 feet. These blisters ware very 
thoroughly subdivided into oompartmente, and they 
were designed to detonate a torpedo at a considerable 
distance from the ship and allow the energy of the 
expanding gases to expand itself withm the blister* 
Tib* device was very successful the monitors being fre- 
quently hit without hehig sent to the bottom and in some 
eases with no serious disablement 

Tbs Abercrombie dess of four shipa wet* armed with 
th* eight 14-lnoh gun* destined tor the “Sal am is which 
when war began waa building In a German yard for tba 
Greek Government. The gun* were built by the Bethle- 
hem Steel Vtoatpaay and were taken over 
by thwfttfthtk Government and distributed 
between the - four monitor* The eight 
ship* 'of th* Lead Chve el asm wore each 
erased. with *wa 19-moh guaa Thase war* 

* *camd from feus otaeeM* ‘battleships of 
tbs Mam Class. They -War^ abort guns, 

80 calibres fat length} ixtttia mount* ware 
changed to permit of an angle of elevation 
Which 'gave them a tangs of 90(600 yards. 

*> Toward the ttoee offtbeWaSr two of thee* 

“Lord CUre' ' 



their speed dropped down to tao or three knots and at 
all times they were difficult to su r In addition to the 
sixteen or eighteen larger monitors above mentioned 
several of a smaller type and mout ng lighter guns were 
built If tba information given oit by our Navy De 
partment is correct there were illogtthcr some thirty 
of thase monitors constructed or < xU mporuod 

The Carnot Supplement 

. an ago it was supposed that chemistry had 

bean reduced to a fairly exact » lonec and it is really 
gk |ritlun the last decade that it I as eorao to be realised 


tr»IJTY 

T beanr 


ntrieate it is to it* orderlir 

hde been elaborated to explain 
MtWtioM and to reduce them to 


and many theories 
contra lictory ream 
clearly romprehensi 


drew sAh 


tograpfaa, 


f&t snathe other showing the gun 
pith Ita housing. Apparently, 

t mnM ae hewky armor, the 

bousing being merely toe vm iwMar of th* 
(pm, huh *Ws polntrvm age not quit* 
eWrtxhiwt. present The allude 

gun **• ssmtatad oa tb* after d*ek of the 
nlltffff* and H was inspgtl tnitrsnnlr on 
tha starboard silk and gSaMhe termed 
<*ly through ft m tim m L w w*tonm 
•htettoa w*a sbftftt Wg| w p s The m 
toohMo be w*t jNro* dd dpKiaa in length, 
and n ft sbaW m gUMW.tbnmesty waa. 
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ble system A valuable contnbution to this work will 
be found in 7Vi« ( laenficatton o/ the ( la neat Llements in 
the current issue of the PriFNTmc American Suppc* 
MOST No 225 i f r March Btl helngwith Spiders 
Webs sounds 1 k fiction b it that it has been and 
probably is today bung Join I > aboriginal luhalitants 
of far Pacific islands is lemons) rated in an article in this 
issue which is acoorapuui d by ill istrationg of the 
proceeding S cimAcmm 
are a turns f inus tally m 
teresting ph t g aplis of a 
little knowt Jut bio com 
inanity it ir Sr thw stern 
country accou pauied by 
some tutos telling of the 
locality and the customs of 
the inhabit u ts S gar from 
Several Points of V uv g ve* 
much val labin information 
about an industry of worl 1 
wide mipoitanrc that is in 
timatcly tonnected with our 
daily food F conomists are 
looking m many directions 
for additional sources of 
power for constantly the 
world is hi coming mort and 
more dependent on means to 
reduce and reinforce human 
labor and new attention is 
being directed to th utibsa 
tion of our natural sources of 
power Of eourst wati r is 
the most important of these 
at present but little is being said just now about utilising 
the ever present power of the waves although that has 
been a favorite subject with inventors for ages The 
article on Blue Coal reviews and ill ustrati s a number of 
suggestions for the practical employment of the wavos of 
the sea, some of them being on a very ambitious scale 
The Seasoning of Li mher is a compehcnsive discussion 
by a scientific forester of a subject of unusual important^ 
and sets forth the basic facts underlying artifiual drying 
of forest products Other articles of importance m thw 
issue include On the Feitence of Physical Bel tinty and 
The After Treatment of Bromide Prints The formi r dis- 
cusses in a manner interesting alike to physicists and 
mathematicians souk of the collateral issues raised by 
F instein s doctrine the latter presents suggi "lions which 
will be of value both to professionals and 


■g ft-fftft. ’Mfjrett wcfwoa th* » 3, 

ftterimSHttliTs <H ■**— 


Army Telegraph Work in France 

A ccording to a recently published 

> account the Army has handled the 
extensive telegraph work incumbent on it 
m an efficient manner On November 16th, 
1917 American telegraphic communication 
was opened between Bordeaux and Pans, 
with a low telegrams By November 10th, 
1913 the small office had expanded into an 
establishment requiring a personnel of 60 
men and a plant with 62 desk telegraph 
outfits from which radiate urcuits to 25 
outside cities and ramps On one day, 
October 8th this oentral office handled aa 
many as 4 020 telegrams One of the 
quickest wire-laving jobs on record goes 
to the credit of men stationed at a rest 
camp near by At the time when the 
telephone exchange was moved from its 
former location to the now headquarters it 
was necessary to u stall 100 circuits be- 
tween the new building and the French 
Exchange a distance of nearly a mile, 
through the busiest part of the business 
district The presence of signal and power 
wires m the air at various points made the 
installation of an overhead cable imprac- 
ticable A full Infantry Company of 220 
men was scUetod for duty They went 
to work at 7 P M with picks and shovels, 
and with the aid of 12 acetylene search 
lights they worked all night At 7 A M 
they were relieved by another Infantry 
Company increased by j Mj Ua rhinM per- 
sonnel of the Signal CoipPKpO men and 
90 oolered atevqiore* Txe work con- 
tinued hi this way frofn 7 Friday 

~ftfekt until 2 Xjai Monday, when the 
•Me cable waa completed 
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Reconstruction in Europe— IV 

From Fighting Line to Factory 

By C. H. Claudy, Foreign Correspondent of the Scientific American in London 


I N \ Job for Fvpry Man in the Sukn nnc Amfhk 
for December 21 at an attunpt was mado to show how 
th« United states was handling iU demobilisation 
problem) from the standpoint of the individual soldier 
In the States the problem is largely one of the individual 
lor wo have taken but four milliona roughlv from a 
total population of over a hundred milliona 
and our commercial expansion is such that 
there are more jobs oortainly than there 
are skilled men to fill them, and probablj 
enough jobs for all the unskilled if a 
reasonable interval is allowed for the ab 
sorptive power of industry to work upon 
the demobilised men 

In Great Britain, however, the problem 
presents complications which America 
happily does not have, and it is, thoreforc 
to the greater credit of the nation that such 
very comprehensive plans should have been 
worked out well in advanoc of the need 
It may be wise to consider for a moment 
the real problem of all demobilisation, as 
opposed to the view of it entertained by 
the thoughtless, aud particularly the 
relative of the man to be demobilised 
It is no more than natural that mothers 
cannot understand why their sons cannot 
be immediately released, when the need 
for their services has passed and dc 
mobilisation means to many who have nut 
reflected, merely the process of transport- 
ing a soldier from fighting fluid or training 
camp to his home town and turning him loose But to 
those who must guard the welfare of the body pohtic 
as a whole regardless of the wishes of loving relatives, 
demobilisation means the intricate process of turning a 
war machine into a peace machine of relocation of men 
in constructive and productive labor of salving as much 
as may tie of war equipment of turning fat tones and 


industry generally frcnp the production of munitions to 
the production of thorn things whirh peso* needs, all 
without interfering with the fundamentals of human 
life — food, clothing, abetter— to such an extent os to 
oause first physical and than mental distress. 

Upon the success with which this task is performed 



n Dispersal Gamp 

depends, in a vary large measure, the solution of the 
question as to whetW the world is to he a safe plaoe for 
a true democracy or a breeding ground for Bolshevism 
The limiting factors in any scheme of demobilisation 
which is to be comprehensive and effective and not end 
in catastrophe and riot we' first, transportation, second, 
distribution of labor, third, absorptive power of in- 


dustry and fourth, the supply of raw materials They 
are placed in this order because before a man can tw 
demobilised ho must be moved, before a number of him 
can get jobs, some scheme must be worked out by which 
no industry is over supplied or starved of labor, before 
any great number of men can be flung into industry, the 
ability of industry to turn from making, 
let us say, shells to baby carriages or 
from artillery wheels to automobile wheels, 
must be considered, and finally, before anv 
industry can resume its poaoe basis char 
actor it must be assured of an adequate 
if not an ample eupply of the taw materials 
by means of which It exists. 

These things are abstractions, applying 
no more to England than to America 
But the English method of fitting her 
demobilisation scheme to the fundamentals 
u very complete and very well worth 
study 

Its most salient characteristic is that 
men are to be demobilised not by military 
units, but by the requirements of industry 
In other words, demobilisation will be by 
individuals, not by oompanhw, regiments 
or other military divisions. This is more 
difficult, from tho military point of view, 
but infinitely preferable from the economic 
point of view 

If this fact is net plain, it may be mea- 
rould be obviously unfair 


s si the 


boned that it wOuli 

to the troops abroad to demobilise all the 
troops at home first, thus giving them the "pick of the 
jobs," merely because they happened to "be on the spot 
Again, demobilising fay individuals and not by military 
units means an infinite duplication of orders, routing, 
collection, costing, feeding and 1 ‘ 

things for a regiment is c 
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The "iMMtlc Ini” of (ho hydrophone, wen from eaUide the »hip, and an Interior view showing the operator ot work 

The Hydrophone for Locating Submarines 

An Ingenious French Invention Hurt Did Much to Make the Seas Safe for the Allies 


war, upon the use of airplanes m the detection of 
submarines The foot is, however, that when the U-boat 
submerges to a depth of 10 yards its whitish trail is in- 
visible from above, and we must fall back upon tome 
other mean* of locating it, and this mean* we must 
seek some way of employing, m the work of detection, 
the sound wave* propagated by the screws and auxiliary 
machinery of the submarine But it must be remem- 
bered that while these wave* travel through water with 
a speed four time* that which they exhibit in air, there 
u no possibility of perceiving them directly by ear It 
is necessary to have recourse to an instrument which can 
pick the wave* out of the water and transmit them to a 
listener lodged In a habitable medium 
Several such devioee existed before the war In addi- 
tion, a quantity of inventions of ofie sort or another have 
seen the light of day suioe The range of all them 
listeners varied greatly, being affected by factors a* yet 
imperfeatly understood, although it is definitely known 
that it increases with the depth to which the listener 
is submerged and with the velocity of the screw whoso 
aound-waves are received On the average, the hydro- 
phones of common type will detect the presence of a sub- 
marine at a distance of two or three thousand meters, 
and of a large surface squadron at ten or a doten kilo- 
meters But all these instruments suffer from the very 
grave disadvantage that they will work only when tho 
ship on wbtoh they are mounted is stopped, so that it* 
machinery does not drown out that whose noise it is do- 
aired to hear In addition, most of them lack the ability 
to distinguish from one another Bounds proceeding 
simultaneously from different directions, and when 
there is but one sound they indicate only in the crudest 
fashion tht dirsetion from which it is reoeivsd 
There was accordingly the very obvious and very 
crying need for a hydrophone that would work while 
its ship was running and that would he sufficiently 
precise to enable that ship to steer a straight course for 
the submarine whose presence was revealed. In the 
end it was a French naval Meu tenant, Georgs* Waller, 
who achieved the sueosss whioh had eluded the world’s 
savants tor three yean. Hi* solution of the problem is a 
highly ingsaloii* eo*„ depending upon a very simple 
principle of physios, y*t on* which it had occurred to 
no one to utilise I* is now jwroftle to reveal his in- 
vention for the first time; the French government has 
permitted fV«us*n#fw» to UtystfcM* and describe the 
Waller hydrophone, add tri ptreaOnt the pictures and 
data through the etartaay of our contemporary 
The fundamental fact upon which, Lieutenant Waller 
huUt hr that pound, like fight, is rebooted on passing 

a oraOrts of a 4 toW M wnw wavs* 

whtsh^JM MWtt to h* jmeaaW'iMK Sump to 


sufficiently remote whiph remain parallel so long as no 
obstruction is interposed in their path end which are 
bent as soon a* they are called u[>on to enter a medium 
of different density from that in which they were pro- 
pagated And it is just so with sound waves 
Walser therefore interpoeed, in the path of sound 
waves, a sort of acoustic lens Just as in tho rase of 
light, this causes the individual waies which make up 
the sound complex from a given siurio to come to a 
focus, with the double effect of strengthening them and 
isolating them from the Sounds that proceed from other 
sources In fact, the several sources of sound give rise 
to as many foci, of which the geometric locus can be 
determined by calculation, and in the sumo way from 
the position of the sound fuous wlnih pertains to nny 
particular source of sound, the powti in— or at least the 
direction — of that souroe can be culi utatod 

Oner this general idea had been formulated it re- 
mained for the lieutenant to work out tho prartioal 
details As finally adopted and used with huge success 
in the detection of submarines tht a oustie lens was m 
the form of a spherical segment A ml into the side of the 
chaser or destroyer In tho bulging surface of this are 
a series of circular holes B each tiled with a sensitive 
vibrating plate C The effeit is t( foms all sounds 
received and the focal points all lie on a urclc I, whose 
position of course, depend* upon thi radius of the lens 
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segment and other factors which can be controlled 
There are two of these lenses on each vessel, one to 
port and one to starboard Ihe two give upon a single 
cabin, which of course extends the entire width of the 
ship, and is well insulated against sounds at all points 
save the two lenses The observer ib seated in the center 
of the cabin with a listening helmet to which are at- 
tached two ear-trumpets of which only one is shown at 
D in our diagram One trumpet of course pertains to 
the port lens and one to tho starboard „ 

The trumpet D is earned on a fork I. which is moved 
from the wheel H through the arm F and ptvot G 
The wheel H is connected with the rotating drum that 
appears in the general view, and the mechanism is so 
adjusted that as the operator turns the handle of 
this drum, the two trumpet* revolve about the respective 
focal circles of tho sounds received 

The counterweight J and oord k hold the trumpet in 
a position where its axis is constantly directed toward 
the center of the spherical lens Ihe counterweight L 
maintains the equilibrium of the mobile arm I 1 he 
counterweights M M cause this arm to oscillate about 
the pivots N, N in such manner as to counterbalance 
the effect of the ship a pitching aDd keep the mouth of 
the trumpet ala ays id the same horuontal plane The 
entire apparatus is support id by the frame O 

In using the apparatus the observer can hear a given 
sound, not onl\ when the trumpet is precisely centered 
at the focal point of that sound but when it is anywhere 
in tho neighborhood of that point He hears it loudest 
and dearest however when the axis of the trumpit 
passes through tht focus so that the trumpet is centi red 
about the focus He explores the field by keeping the 
trumpet continually in motion and he locates < v« ry 
suspicious sound by carefully bringing the trumpet to 
the position where it is loudest and dearest Tht in- 
strument has been previously calibrated so that when 
lie succeeds in getting the maximum intensity for a 
given sound he reads the direction of its origin on the 
scale that runs about tho edge of the drum The dis- 
tance is then estimated roughly by tnking account of the 
intensity of the sound at its maximum and it is then 
easy to steer a straight course for the source — and if the 
latter be a submarine, to pass directly over it with 
mathematical accuracy and drop sudden death upon it 
The first successful experiments with a more or lean 
definite model were made on March 3lst, 1017 After 
that, progress was slow both in the way of removing 
the last technical obstacles, and in the more difficult 
business of oonvinnng the "appropriate authontiee ’ 
that here was something good All these difficulties 
were surmounted, however the apparatus was installed, 
and on March 18th, 1018, it received its baptism of 
fire Its success was immediate, and from that date to 
the end of the war it made a very large contribution to 
the nullification of the submarine menaoe 
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Waldo Emerson, 
king in one of his 
ys of a distinguished 
, said: “He i$ put to- 
gether like aWaldiam Watch.” 

No finer tribute was ever paid 
this Americarv masterpiece 
than when the Sage of Con- 
cord used it as the symbolic 
character of greatness. 

The Waltham Watch repre- 
sents the genius of many men 
whose inventive faculties have 
been concentrated for nearly 
three-quarters of a century to make 
it the wonderful time-keeping device 
it is 

Among these famous watch makers 
and inventors is enshnned the name 
of Duane H. Church — a man whose 
marvelous grasp of the principles of 
mechanics filled the great shops at 
Waltham, Massachusetts, with ex- 
clusive machinery that performs 
miracles of accurate and delicate 
work which the human hand could 
not equal. 

Many of these machines are awe m- 
spinng to the beholder One of them 
will do the work of a hundred skilled 
workmen — do it better and with 




Dam* H Cfmrch, ftmmm ta un t* wha jflW the gnat 
ihopt at Waltham Mowachmatts, with miWd mioL 
making m ‘ * * 


dtUeala work which the human haml a 


greater accuracy. They demonstrate American 
mechanical skill at perfection. 

To see these machines is to know beyond 
the shadow of a doubt why Waltham is the 
* “World’s Watch Over Time,” and why die 
foreign-built watch cannot compare with it in 
time-keeping dependability. 


WALTHAM 

THE WORLD'S WATCH OVER TIME 
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The buying of a watch is an im- 
portant matter. It is an invest- 
ment in time-keeping. And time 
is the most valuable possession 
of man. 

Very few people know anything 
about watches. 

The “works,” or mechanism, of a 
watch is a mystery. Yet we can 
truthfully say, “A watch is only 
as good as its works.’* 

You buy a watch for one thing — to keep 
correct time for you — to tell it to you 
with dependability any moment of the 
day or night 

A good watch must have something more 
than good looks — it must have good 
“works.” 

Millions Of people imagine that the “best” 
watch is made abroad — or, at any rate, 
that its works are imported from there. 

Yet, in competitive horological tests at the 
world’s great Expositions, Waltham has 
not only defeated these watches of foreign 
origin, but all other watches as well 

In a series of advertisements we are going 
to show Americans that there is a watch 
built in the United States whose time' 
keeping mechanism is superior to that of 
the foreign-built watch,— 


A watch that is easily and reason- 
ably repaired because its parts are 
standardized, — 

A watch that represents Ameri- 
can leadership in mechanical 
skill, — 

A watch that has revolutionized 
the art of watch making and as- 
sured accurate and dependable 
time-keeping. 

In this important series of adver- 
tisements we are going to take 
you through the “works” of a Waltham 
watch ; lay bare those hidden superionties 
which have led the horological experts of 
the greatest nations of five continents to 
choose Waltham as the watch for thfe use 
of their government railroads. 

We are going to strip away theory and 
show you facts — every part from the 
frame to the dial, hands and case. 

When you finish reading these advertise- 
ments, which will appear regularly in the 
leading periodicals and magazines, you 
will walk up to your jeweler’s counter 
and demand the watch you want — be- 
cause you will know how it is built and 
why it is superior to the foreign watch. 

Look for these advertisements. Read 
them. | 


WALTHAM 


/ATOM OVER. TIME 
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Mechanical Equipment of the Farm 

Latest developments in agricultural rrmehintr# and practical luxations far the farmer 


y HARRY C RAMSOWM frafanr o I A«nudtu»l Erem* 


A Lantern that Boras Gasoline 

k MOSI useful and withd oronomu al lank in 


burns ga«ohn( until 
I lirt e-foui ths full i 
luminon hand buy 
until ii pnwun of » 
1 he fuel in burnt d 1 
bowl to thp buintr 
tubt mid vipiririi 
ttliohol ton h iftir 


d into the bowl 
ode im produced 
’iisnuik Iriun the 
ii lluough a hot 
L hi ai id b> an 
hot a aptnally 
utii sufficiently 


Tin rnantb in if t h« mvirted typi With a pressure 
of 1(1 pounds t hits Imitiiii will divilop 147 candle-power 
and will burn fur 21 hours nn one gallon of full 1 he 
efficiency of fin light varus gn atlv with the pressure 
It is then fori mussiiry to ktep thp pressure as high as 
possible Air should be e harged into the bowl evtry few 
hours or at least even ft me the lantern is used ihe 
flame can be turned down quite low in this partee alar 
lamp It is also provided with a cleaning lever which 
makes it possible to cleun the pin hoh in the end eif the 
generating tube while the lamp is hurtling This hole 
is likely to beeome eloggtd with soot from the burning 
fuel A good i leaning arrangement however render* 
this difficulty of little eionsequenee 
Of course! the lantern onnnot be roughly handled for 
fear of breaking the man- 
tle It eun though be 

safely carried about and ( nuriuctod by tit 

being provided with a ““ j ™ 

mica globe wind does not , 

affeet it It is especially j 1 | I G li 

desirable for use in dairy *_ * " £jj 1 

barns and is widely used i s is Withdrew 

by dairymen When hung , u i» 4 C yi v H a H 6 t 

m the center of a barn it 

aheds a splendid light into 1 11 32 4 Cyl 48 1 

all corners It is not 4 12 jo 4 Cyl *44 1 

necessary to move it is 12 *> 4fyl 4«4s 

about as is the oaee with 

the common keroeon£, 0 14 37 4 < " yl 4 ^ 0 

wick lantern 7 10-1S 4 Cyl 3jy s t 



Incandescent iMifls Hktm that la very convenient 
fcr farm oae 


The OBelal Remits of Farmers Week Tractor Testa 

tbe Department of Aancultursl EnsUeenn* Ohio Stale llmvertity January 27 to SI 1019 
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leaoiero »*o0m »W 3 7* asr«|i77J se 7+ 1M210 Motor speed ia«*a».<| fi 

mum uwt 

1 000 1 122 21 40 Karo MS 1 77 *1 40 1 122 2 72—120212 Motor epeed inereaeed un 


1340 119 20 Gas 063 13 22 19 20 1 340 
*82 SO SO Koto I <07 2.104 24 7o{ »8d 


Official List of Farm 4 ^ 

Tractors 9 is ss ♦ i 

I N connection with the 10 12 os ic 

annual Tanners Week 1( 1(> ^ 2 ^ 

activities at the Ohio 
State University, the Do- 13 12 20 4 c 

pertinent of Agricultural U 12-20 2 C 

Engineering conducted a 14 30 it 

senes of tests on 23 farm 
tractors which were ex- 18 30 * 40 4 c 

hibited during the week 16 12 in JC 
Each tractor underwent 17 4C 

a two-hour test on the 
prony brakr which is a 18 13 M 4 c 

piece of equipment de- i» 12 25 4 r 

signed to measure the 20 12 2‘ 4 f 

belt power of a motor 
Lach tractor was bedted 31 0 18 4 c 

to the brake just as it ii ir 31) 4C 

would bo to a thresher i4 4 f 

T hirty minufcH weri then I 

allowed each optrator for 
the purpose of making 
nceiNsary adjuidnii 11 ts to put tin motor in 
good running order 1 ho load was gradu- 
ally im ri uni ii while thi motor waa wanning 
up 

At the rinse of this 30-minute period 
the molt r was adjusted to run at a spied as 
closi toitirnlodr p m as could be seuind 
and at the same time the brake was a I 
justed no uh to give the tractor its ratul 
load A one-hour fuel economy tost nun 

1 he motor fuel lino wan discount i ti d and 
connections inadi to a tank reding on a 
delicate scull All traitore used fuel from 
tht same souric At intirvals of 10 
minutes, fuel weighings were made while 
at the same intervals the speed of the 
motor was taken This made it possible 
through the several intervals to oheck the 


800 819 88 20 B Kero 7424 1 804 84 t 


31 1 Kero jl U80 2 160 38 0 



constancy of fuel consumption as well as the efficiency 
of the motor governor 

At the close of the one-hour teat the motor waa gives 
all the load 'that it could pull with the operator given 
permission to increase the speed tf he to desired and was 
able to do ao The maximum load waa pulled for SO 
minute* 

The accompanying table abowr* In detail the results of 
the testa Many interesting observations can be made 
by studying the figure* here shown 

Of the twenty-three tractor* tested five had two- 
cyhuder motors The two machines giving the lowest 
fuel cost per home-power hour were both two- cylinder 
types and both burned kerosene The average fuel cost 
of these five motor* was I 982 cents per horse- power- 
hour The average nf ail four-cylinder motors burning 
kerosene waa 2 039 cents per horse-power-hour, or, a 
difference of 0 49 cant This would mean a difference 
in cost in favor of the two-cylinder type of 0 cents per 
hour with the motor developing 20 horse- power How- 
ever, some of the four-cylinder motors made very poor 
teats and if the five best teats on this type of motor are 
compared with the five two-cybnder motors the dif- 
ference is only 0 00 cent or, an amount equal to only 
1 8 cents per hour for a motor pulling 80 horse-power 
It should be remembered, though, that the burning of 
kerosene gives rise to nome difficulties in motor operation 
and that fuel eoonomy is not the only consideration 

Another matter afford- 
ing an interesting com- 
y 27 »o ai 1910 panaon is that showing 

————————n tin, reserve power, or lack 

remarks °[ U < *•* ■»* 

chines An indication of 

this reserve may be found 

by comparing the h p de- 
U<>V>r .pMd tonwood for nwxi veloped during the fuel 

mum ta.t test, Which approximated 

“SStTSf inenmtod under ssa- the horsepower, and 

rrouWe I min* up to brake and that developed on the 

maximum test The fifth 
. machine tested showed 

kdeed wator to radiator what could honestly be 

Hovor epeed 78 above normal. called real reearve power 

Motor epeod gradually dwnaaaad ^ llttlo more than the 

duriasfwu Raiadioad tiotpufiad rated load was pulled at 

i^miU^ovemur-W re*u- than the rated .peed 

«o* abio 10 pull rated load A 23 5 per oenl overload 

lp«d variad only 4(f rav duria* WM P'« led without in- 

.. . creasing the speed In 

Ibojred nmtn “ ** m * other motors it was neore- 

O»o*adraiwr»a at Might inoroaM sary to increase the speed 

ipm^Xto««i Wat* adjust very decidedly, to make a 

oMot ohaetad on max tost showing on the maximum 

*23. 1101 4bU 10 pul1 ~“ d tret Certainly excretive 

a not able to pull ratod speed is not a thing to be 

4t5to? apead vadsd rely 7H rov <*«•*«<* It would be in 

, d “ nn a , , . „ the interest of durability 

“d long life if motor 

Piwtor roar whreb ratoed 8 h, to '"m™ 

allow bolt over (rout axi» for o** 0 »b««on or another 

Motor ptrformad poorly durin* failed to pull their rated 

Mol" r apoad dooraaaad during tool toads Wifi some th* 

_____ adjustments were de- 
cidedly off— in one cm 

(CoMlauad on po*r ut ) 


AboOmt Use ftr the Motor CsHivgtor 

THU motor cultivator is, quite natural#, 
* used on farm* growing » kwgs acreage 
of com, but, even ao, the larger the number 
of days it oaa be kept busy the more 
economical will the investment prove 
With this end in view, farmers are finding 
numerous tasks that this machine can 
assist in performing The photograph oh 
this page shows a grain binder being drawn 
by a motor cultivator There i* no reason 
why it should not perform this work in a 
•htwhototy way It can aim be used for 
drawing com planter*, mowers, and 
other tod* A M 


300 Hbawxd mudl nmrrt xt am 
Showad mam at «U#hl Incmu* 

SpwT’Swtuxtod Wator adjust 


1 33+180^170 4 Motor apead atrfsd aaly 7 M rtr I 
0 1S+ ISO 173 I Motor IneSMaed craduallyj 


8 06+188 158 ITroftor rt»w whw*J« T*l*rd 8 b tol 
olUiw Wit ov*r frtmt nxl n I 

6 0+ Motor p«rform«I poorly dfirinfl 


Mot r *po#d doorMMd dtefng tm 


A mater eutttvMor dsswiag a grata hinder 
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"RELY ON ME” 


a thousand times 

I N a great quiet room of the Billings & Spencer plant, row 
upon row of master craftsmen give the best there is in them 
to a work as delicate as fine watchmaking. 

They are cutting, with lifetime trained fingers, the shapes 
of the forgings in great blocks of solid steel 

They are making the master dies, and no matter how long 
the task may take, the only requirement is absolute accuracy 
— absolute compliance with specifications. 

For when that die is gripped in the ram of a great drop 
hammer — when it falls with crashing weight upon the bars 
of white-hot steel — forgings take shape which duplicate that 
die to the hair’s breadth of an inch. The die cutter is right, 
not once, but a thousand times. 

So it is with the men to whom fourteen-foot hammers are 
pliant servants — and the men who for a lifetime have studied 
steel — and the men who do nothing all day long but temper 
dies — their only goal is that the Triangle B forging shall be 
right, not once, but always. 

This company is the first commercial drop forging plant in America 
When Abraham Lincoln entrusted to C. E. Billings the forging of the 
pistols of the Black Horse Cavalry, he made possible the beginning of that 
long and honorable record which has culminated in the great Billings & 
Spencer plant of today "Into every forging goes our entire reputation.’ 1 
TTiat is the Billings & Spencer creed. 


BILLINGS 
& SPENCER. GO 

Hartford 

The I^CommercM Prop 

DiopFoi$ngs HandTbois Forgii^ Machinery 



Inventions Netv and Interesting 

A Department Devoted to Pioneer Work <n the Arts 


An Overhead Cable Track Supported 
from Both Hides 

S OMI riMLH a discovuv or invention 
(an be spoken of tui laving solved 
the problem of this or that Sometimis 
on the other hand the inventor nuori<dn 
in doing something winch prior to his 
disci mure would have been (onccdtd 
by everyone to be imposed li — something 
which appeared ho obviously out of the 
quesli m that nobody would over have 
thought of trying it — something m con 
noction with which there fire tho exist 
ence of ft problem to ho solved 
would never have been recognised 
1 here bavi been tw i ways of running 
in constant contact with an overhead 
wirt win h is suffuunlly long to require 
■upport at other points than its ends 
One is seon in the ordinary trolley wheel 
where tho wire is sufficiently uuderalung 
from its supports to permit a more or 
less deeply grot vod wheel to run in turn, 
undi r it 1 ho other may be found in 
various places where ft earner of one 
sort or another is run suspended from 
a calle it consists m supporting the 
cable from one side only, on the end of 
a bracket and in hanging the oar from 
the (able by meaus of an outourving 
truss which passes around and over the 
wire on its free side to engage a tnlley 
whi el above the wire Of course if there 
is any matenal weight to be carried this 
procedure involves two wires supported 
from their opposite and outer sides so 
that tho carrier may itself be supported 
from each side 

A N»w York inventor has recently put 
out a devioe which makes it possible to 
run a carnage suspended from wheels 
along a cable that is supported from both 
sides The fashion in which this ftp 
parent impossibility has beta brought 
about and the ear enabled to pass the 
supports of the cable is indicated in our 
cut It will be noted that the member 
connecting the two traction wheels is 
traversed on either side by a grooved 
track in tbe shape of a circular arc and 
that the carnage is suspended by means 
of a toothed circular wheel of correspond 
mg radius 1 he U eth of this wheel 
are the things that reveal the seorct of 
how to do tho impossible Open at tho 
ends eaoh tooth engages the circular 
track on both sides of tbe wheel tmok 
Until a support is encountered the sum 
pension wheel has no motion of its 



7 . V '-‘ ; 
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Eft i r **■ 

■ ...... 



own but a* soon as it enoounteCf the 
barrier offered by one of the supporters, 
it is forced to rotate Then, a 
monkey on a stick, it climbs around the 
supporter and emerges safely on 
side never losing its grip on the grooved 




if a cable way whea thaae appear to Mock 
Manage 

a senes of bars aoapended a foot or so 
beneath his lsdder If this wero pro- 
posed as a problem, we should at onoe 
picture how the performer was going to 
slip under eaoh obstruction with one 
hand gripping the last rung of the ladder 


mmm. 


mm 

.... 




Diagram of the ee strolling screw and rack of the hlgh-pressare reduction aeasls 

track In fact, at all stages of operation and another reaching for the next The 
at least three of the teeth are engaged inventor has given us a most elegant 
with this track mechanical version of this action 

Perhaps it would be even more to the 1 he use of this devioe it m 

point to oompare the operation of this predicted, will effect eonsider- 

elegant little device to a gymnast, per- able saving, inasmuch as aable 

forming on the flying ladder, and passing ways whiob must sow be 


££b%SbI5 

the PI* mains, the tMtos 

can straddle toe bench and make H 
easy to lay the pipe to ft* ecfihot Altai 
position with a singe bandUng. Is 
general, it should greatly «mpWyS*Me. 
stay transfer in both towesiWe and out- 
of-the-way place*. 

Higfa-Pr onu r e H yittid IsghltiiN 

By C. W. Geiger 

AN the moraine of April 18th, MXM. 
” a severe earthquake was experienced 
along the California oosst. Tbe shock 
broke the water mains leading into San 
Francisco from San Mateo County, 
leaving no ready means of defense againat 
tbe several email fires started by wires 
that had beoome crossed during the brief 
period of vibration For three day the 
conflagration raged, destroying property 
valued at over *300,000,000. Toward 
against a repetition of this experience, an 


The ana thus protected exceeds eight 
square miles. Due to the city’s irregular 


secure fairly uniform pressure in both 
high and low lying districts, to divide 
the proposed grim into two sones, eaoh 
supplied from a separate and independent 
reservoir Both etwee, however, can 
be eonnected to tbe main supply reservoir 
These two reservoirs supply water at 
an average pressure of 160 pounds to 
the hydrants in their respective sense 
By cutting the lower none into the 
reservoir normally supplying tbs higher 
portion of the otty* *a average premie 
of 210 pounds can be obtained at the 
hydrants in the former This showing 
can be equalled in the higher disttieta 
by connecting the supply maim there 
directly with the main storage rs earra br , 
which has an altitude of 7tt0 feet. Finally, 
an average pressure of 300 pounds and a 
maximum <d 320 pounds can be got in 
the lower none by similarly utilising 
the direct head of the main rese rv o i r, 
installed primarily to control another 



lit aewly designed redaction sonic for San rraadsoo'c hlgh-p 


d right, Wag and aacUeaal tier* of the i i H . jj i fll « ***«» » 
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Your Nose Knows 


All smokxnf tobaccos use tome 
flavoring. The Encyclopaedia 
Britannica says about die manu- 
facture of tobacco, “...on 

the Continent ancTin America cer- 
tain ‘sauces’ are employed. ..the 
use of die ‘sauces’ is to improve 
the flavour and burning qualities 
of the leaves.” Tuxedo uses choc- 


and delicious of ail flavorings! 
Everybody Hkes chocolate -we ail 
know that chocolate added to any- 
thing as a flavoring always makes 
that thing still more enjoyable. 


That is why a dash of chocolate, 
added to the most carefully 
selected and properly aged hurley 
tobacco, makes Tuxedo more en- 
joyable— “Your Nose Knows." 

Try This Test: Rub a little 
Tuxedo briskly in the palm of your 
hand to bring out its full aroma 
Then smell it deep — its delicious, 
pure fragrance will convince 
you. Try this test with any other 
tobacco and we will let Tuxedo 
stand or fall on your judgment — 

“Your Nose Knows.” 



Tfe* Perfect Tobacco for Pipe aad Cigarette 

ft Guaranteed by 
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Take a Tip 
from the 
Lineman 

High above the ground, 
in ram, snow or sleet, 
the lineman takes his 
chances for your com- 
fort. 

His tools must be the 
best— there can be no 
doubt, no question, 
where life is risked. 

VJledXkwif/ 

Pliers 

are his choice. He 
knows that they are de- 
signed right, forged right, 
finished nght ; he knows 
they will not fail him in 
the emergency. 

Take a tip from the line- 
man. The tools he uses 
are nght tools for you. 
He chose “Red Devils” 
as an exDert, knowing 
exactly what depended 
upon them. Take ad- 
vantage of his expert 
judgment. 

Ask your hardware 
dealer to show you the 
models best suited to 
your needs. 

Smith & Hemenway 
Company, Inc. 

gala* and Kapnrt Offiui 

2M Brwuhray, New York, N.Y. 

Factorial i Irrington, N J. 

"IU4 «• tfc. Knfrt M . toh 'i 


■l American Substitute* for B ox wood 

I ifonltnutd from pom Ut ) 

riontly large tree! o( witch hasal gPifei 
rhododendron, and mountain laurel uao 
undoubtedly be found in the southern 
Appalachian* 

Among coniferous wood* there m none 
unit irmly haid enough to compare M 
boxwood Mint ion should he mad* of 
sum vuy (ini text ired species which are 
almost lioiuogeneous in appearance and ace 
hard enough to take a good polish 

billow cedar whnn grows along. t% 
coast from Alaska to southern Waahiacwn 
amt in tlic ( aai adc mountains southward 
inli Oregon is one of the finest textured 
conifers Its wood baa a clear yeUawwi 
i >1 ir and a distinct spicy odor, and la well 
litud for novelties 

I’inuu one of tht nut pines of the South- 
west is the hardest and heaviest of the 
soft pines and has a very uniform struc- 
ture The heart wood is yellowish or 
creamy brown in appearance Although 
this species would not do for engraT}ng 
purposes it apparently would be excellent 
for ihoaper grades of chessmen, for it 
works easily and takes a smooth polish 
Other very fine textured coniferous 
woods are the Arizona cypresses, the jum- 
pers or red cedars end the western yew 
The wood of the latter two species, how- 
ever is dark reddish brown in color and 
rattier brittle and therefore, could not be 
used as an imitation of boxwood, although 
its uniform fine structure makes an even 
polish possible and fits the wood for 
novelties 

Although none of the woods above 
mentioned has all the properties of true 
boxwood the scarcity of this species makes 
their substitution in many casus justifiable 

Reconstruction in Europe 

(Conttnufd from papt *M) 
i 000 individuals temporarily brought to- 
gether at a concentration or demobilisa- 
tion camp is quite another 

England is considering her problem both 
as applied to her huge army and her 
very largely increased navy under a num- 
ber of different heads — it will be impos- 
sible to go into all of them in detail, but 
their titles are suffiuontly indicative of 
the points of view from which the problem 
has been attackud 

hirst of course comes the creation 
of military machinery for the demobihsa- 
tion itself — in itself no mean task Next 
comes the vital question of transporta- 
tion lioth by land and by sea, and it 
should be noted here that one of the hin- 
ting factirs in spied in England, may well 
be the available wharves and docks which 
can hi spend from commerce to berth 
the ships which carry troops England 
faces also the organisation of a new 
army her regulars of 1914 being prac- 
tically all either dead wounded or other- 
wisi incapacitated, or so scattered in 
the oxpunsion of the present army as to 
make impossible their becoming even a 
nucleus of what army she will retain The 
tare of those unfit for civil Ufa— the 
wounded, the mutilds the helpless the 
, I lind the gassed the ones who are ruined 
in health from privation, exposure^ or 
German prison camps is a very vital matter 
m her demobilisation scheme Storage 
of arms, ammunition, equipment, ordnance, 
j against any future disposition must be 
arranged before the materiel can be 
abandoned by the men who now have it in 
i barge — naturally the millions of pounds 
sterling Invested in materiel must not be 
thrown away even if demobilisation of the 
man power caring for it is slowed up, for 
the taxpayer must be considered as wall M 
the fighting man With this protyftm 
comes the disposition of animals, vehldles, 
stores food Not until these mattotstiM* 
been taken c are of can the nation b sw tns 
adequately prepared to handle th* dis- 
persal of the individuals Next oom«* the 
disbandment of military units no longer 
needed payments finally settled to in- 
dividuals adjustment qf accounts of 
Sa military units, repatriation of prisoner* 


a«d finally horrible thought though it may 
team to tbs altruistic, adequate plans for 
remob Alia turn, without which not a wheel 
n turned in England's demobilisation 
scheme 

It should not be understood by this that 
Great Britain expects another war, or is 
planning for one But it would be futile 
to store cannon and ammunition or dock 
now unnecessary warships instead of 
sinking thorn if no plans were made to man 
them should the need ever arise, and while 
the belief is universal in England that the 
war is over, that Germany is defeated for 
all time, and that the peace to be oonduded 
Is to be a lasting peace, nevertheless, Eke 
the wise traveler in desert places, she lays 
in a supply against the time of need, not- 
withstanding that she is “fed up * with 
war and all fhat appertains to war The 
United States has the same idea, for our 
draft machinery and our registration 
records arc such as to enable us to re- 
mobihsc if not with a 1 million men over- 
night as one prominent Cbautauquan has 
expressed it at least with a speed beyond 
anything ws have ever been able to attain 
before 

The order and method of British de- 
mobilisation begins, of course, with the 
nek, wounded mulUlated and war prisoners 
as soon as they have been restored to the 
best possible physical and mental condition 
regardless of any other consideration g 
affecting priority of release from service * 
Thus a wounded man in hospital can look 
forward to immediate demobfiuation as 
Soon as he is physically fit, even though he 
is unmarried and has no urgent oml life R 
call “ 

Next comes demobilisation of men called 

Demobilize^,’ that is, those men re- | 
quired in either a military or a civil 8 
capacity for the work of demobilise- 1 
tion— the men, in other words who 
will form the demobilisation maohme 
They will be followed by what are called 

pivotal men, largely skilled artisans j 
absolutely required in certain industries | 
before su<h can be reestablished, men who 
will thus by their speedy reabsorption, be b 
able to assist industry to absorb other » 
worker* Steel testers, chemists stand- “ 
ardisation experts, designers, technical 
engineers are cases in point But in order u 
to avoid even the appearance of unfairness * 
the numbers of men in both those classes 
will be limited in the extreme and only 
absolutely mdispensible men moluded 

Third come what are called 1 ebp men 
They are those who have soma definite 
work awaiting them who know exactly 
what they arc going to do and where they 
arc going to do it They will b« released 
in the order of the priority of their in 
dustrial groups _ 

Fourth comes those who have not Jobs 
awaiting thorn but whose trade of other 
employment in civil life is of such a char- 
acter as to be of high importance in 
national reconstruction and who will 
probably have no difficulty in getting work 
immediately Such men might be ship 
workers tool miners steel tool mechanics 
etc 

Iifth come the other “non-slip” men, 
who have no definite employment ready 
and waiting for them, who will be de 
mobilised in the order of their importance 
to civil life and finally the men selected - 
to form the cadres or skeleton units of - 
military bodies necessarily left out of the 
general scheme of demobilisation to care 
for horns, guns, materiel, eto as long as 
such care may be needed 

Within this general scheme comes the 
preferential device to take care of married 
men and men who have served th* greatest 
length of time at the front, as well as time- 
expired soldiers and sailor* Who refinhsted 
for the war Within each group M it Is 
demobilised preference will go to the 
married over the single, the long seme* 
over the short the refinltried soldier or 
sailor over the man who has not pre- 
viously served his country 

Like the United Biotas, Great Britain is 
attempting to get jobs for all hof soldiers 
(Conbmiek on pom tst > 


L BQAL NOTICES 

PATENTS 

tf you ba V s aw vrrwsnmi 

1 which you wish to jmtt&ijott twi 
wnte fully and &*iq|y to Moon m 
Co for advice iu regard to the beat 
way of obtaining pretest ion Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining Its operation. 

All communication* at* Strictly eon- 


in regard to patentability without 
any expense to the client. Our Hand- 
Book on Patents is sent free on re- 
quest. ThE explains our methods, 
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"I17HEN the truck or tractor is in need of a general overhauling 
▼ ▼ the owner is certain to compute the value of his investment by 
its condition as a whole. Build the rest of the machine as well as 
you can and you’ll find its WISCONSIN engine at least as good as 
the rest after years of service. 


^Sftsconsi 


Motors proved their dependable worth for ten years in the trucks, tractors and automo- 
biles of peace (ask for the records). Then, during the war, 15,000 WISCONSINS so 
thoroughly did their Yankee “bit” that they were officially adopted as the government 
standard for the Four Wheel Drive, Militor and l 1 a ton Garford Trucks and other gov- 
ernment requirements. 

Truck and tractor makers whose ideal is unquestion 
able merit, even at a alight additional coat, will find in 
the WISCONSIN a consistently valuable aid to the end 
they seek. The same engineers who were largely re 
sponsible for designing the Liberty Truck Motor will 
be glad to*show you how your interests can be served 
by making WISCONSIN engines your standard equip 
ment. Ask them. 

WISCONSIN MOTOR MFG. CO 

Station A, Dept 352, MILWAUKEE, W1S. 
oammuroKSt 

(WY^S^iTaiVNmilMt^rMtMrRw. 
mna bquimskh t *iu w.y ca.,« i 

KARL r. COOftM U, A, 
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$422 $450 $5^0 $$oo $7.00 & sg.«o 

IF you hare b©an pa ring $10.00 to $12. 00 for fine 
A shoes, a trial will convince you that for ityle, 
comfort and swrrico W.LDougdas 17.00 and $8.00 
shoe* are equally a* food and will 

satisfaction. The actual value kcntm 

retail pnce fixed atthe factory before W L. Douglas 
name and the Otan price ia stamped on the bottom, fu- 
The stamped price sW.L Douglas personal guar-^j^ 


flee excellent 

'sa9 



cost no more in San Francisco than they do in New York. 


antoe that the shoes are always worth the price 
paid for them. The retail prices are toe si 


— protection agskst Ufk 
sxswpls of the csastaat ea» 

. . . mm Tlxqaalityof W. L 

Doaflu product » piarsateed by more then 46 yean experience hi 
■eking dm shoes. The mart styles are As leaden a the fauUon 
centra of America. They are taade ia a wefl-eqaippsd factary at 


Stumping the pnce oa everypah of sheer set) 
Brices sad anrcsteasble prefits h ealy see sxan 
Mbtrorof W LDonyUs to prated hb eastaaam 


. hy the Ufhest paid. sldUed shoeiasiten mdef the 
directiea and sapemston of experieaced men, aH working with an honest 
determiaatioo to nake the best shoes for the pnce that asoaoycaa hay. 
CAUTION— Befsre you boy fe* sore WI_DouglM 
nams and ths retail priosU stasapad ea tha bottsm 
end the inside top facias I f the stamped price 
has been mutilated, BEWARE OF FRAUD. 


The Design and Construction of Induction Coils 


one giving 12 inch sparks The dimensions of o&eh and every part are given 
and the descriptions are written in language easily comprehended 

Scientific American Publishing Co. 

Woolworth Build mg New York City 


| It Doesn't Pay to Guest 

—just because work teem* to bo accurate 
s no si|,n it is The way to be euro is to 
use tho dependable 


| known the world over as etandard for ac 
curaiy W rile for Catalog No 21B 

Tha L. 8. Starrett Co„ Athol, Mass. 



and sailors who do not have 
Sad waiting and the Ministry of lAbtej 
has worked out a comprehensive scheme, 
not very different from that of our oWH 
Deportment of Lab or, by which toes) ad- 
visory comnutteee and local employment 
exchanges are aiding in the work The 
iueeti >n is somewhat oomptimted by the 
leroination of industry by trades unionism, I 
Lbut helped on the other hand, by pre« 
peace agreements betweeh particular trades 
unions and particular industries, fey which 
priority of post-war employment is to be 
given those who served with the colors 
Meanwhile, it h interesting to note that 
educational training for sokbsce ia Eiaglsad 
has hi in in force for some time, and whs 
started by British troops in France in ! 
This will be oontinued filufteg demobihta- 
tion so that those uiafibsd au^jusp the 
necessary ptnod of mental. physical 

Idisness for 1 ear rung vanous things 
Classes in 11 languages, economise, 
political economy, mathematios, chemistry, 
electric lighting and power, art and design, 
principles of mechanics, accountancy, agri- 
culture and indeed a vast hit of practical 
subjects are already being held 

Great Britain in general and England in 
particular has made some very brilliant 
plans for post war improvements, and If 
they can be earned out the world will see 
a groat many innovations hitherto held 
as beneath the dosire if not the dignity of 
many who prided themselves upon being 
not onlv British but English That many 
men born to one trade or calling and held 
content in it through tradition and class 
feeling are now having opened up to them 
opportunities for improvement of mind and 
expansion of education, with the vista of 
breaking away from tradition and class 
distinction is oni of the ravolutiona which 
England u working in Fngland — and 
the educational opportunity to be afforded 
men during demobilisation delays is but 
the opening gun in this campaign 

Official Usd of Farm Tractor* 

(.Conltnvtd from page Ul) 
the valves were improperly timed Thu 
was inexcusable What if the machine 
had gone out into some farmers hands 
in that condition? lhu failure to make 
good the guarantee of the maker* should 
stand as a severe indictment against the 
all too common practice of over-rating 
tractors 

Prospective purchasers should be very 
careful in the purchase of new and 
tnod machine* to make sure that 
machine has undergone some sort of official 
test in the hands of unbiased parties The 
farmer cantfob afford to run experiments 
,t his own expense 

High- Pressure Hydrant Refutation 
By C W. Geiger 
(Conduced from paft U4) 
nomically be allowed to stand in idlsnes, 
awaiting another diastrophic upheaval, 
It should be freely employed as an aid 
the regular fire-fighting system But 
use has been fraught with great danger 
beoause there was no satisfactory way of 
controlling the pressure Turning a stream 
of water against a building at any such 
press urs as 300 pounds would be more 
likely to wipe out the building than the 
fire would Consequently the high pree- 
was employed but seldom, out of a 
total of 3,100 fires in 1017 it earns into; 
action in only S3 eases Yet the great 
value of the high-preesitre water in firs 
fighting is evident if only a reliable and 
satisfactory way could be devised to Sen-; 
tool the pressure at the hydrant 
After a great deal Of experin 

employ oo of the firs depnrtmeh*, W 

son, has succeeded m effecting such con- 
trol Through use of his reducing valve 
the hydrant oan be started at a pressure of 
one pound, if such 


pounds, or to any desired point short of 
this In oractioe, tbs stream is ordinariiv 


MaWS, m 

attached tfr sa* vtM, #*li JTC I <WW p 

aU ste, though npfertm tWr jwat# from 
the ringk h^sufi briag y*s liilragd m t 
at on* snottat.db MftMiMgylBmry 

^3£asffln|r2 

play upeueome ctfier pert <rf tWrtjSdHUq 
whan so high a prasara would feet bt 

; tte opening and oteAa* eff'fl* vaiv* 
hi regulating the pressure is perforated fey 
hydraulic pressure, siimhiatiag *11 heavy 
tpriocs und dfckt Xk# Maml tjnntiwH 
fit hat of several chambers within tfaevalve 
casting, into whisb water is admitted u> 
a way that the difference hi pressure 


_ efeamfeers are at D, C and B 

Water find* its way from tbs vestibule X 
through the port G into D Water from D 
pass e * through the small port 0 into C, 
and from A Into B via a similar port which 
cm n ot be shown in the dUtgnumt A 
tbiuabsoww fitted with a graduated reek 
goverta operation 

If the reducing valve is connected with a 
hydrant having premure of 200 pounds, 
and the screw is Uwn turned to reed 200 
pounds, the full foroe of the water will 
pass through the valve There wifi then 
be a premure of 200 pounds against the 
suifaoe of the valve at E and at D, and as 
the surface areas of these chambers era 
equal, even pressure will be exerted h* both 
directions. Tbs surfaos of C is equal to 
the combined surfaces of B and A, with 
water pressure of 200 pounds la sit three, 
they will exert even pressure in both 
directions, so the valve will be perfectly 
balanced 

A oook connected with chamber C, 
when open, permits tbs water to run out 
into the atmosphere, reducing the premure 
in this chamber When this occurs, the 
oombined pressure in A and B Will foroe 
the valve to its seat at B, shutting off the 
The area of the surface act D is 
now greater than that at E, henoe there is a 
greater total force operating at D than at 
E, and the valvs is h*W firmly a 

seat This inequality in area m ___ 

about by the fact that in chamber E, a 
quarter inch of the surfaoe on each side 
beers egtuut the valve scat, so that the 
pressure area is four inches in diameter 
when the valve w open and only inches 
when closed Once dosed, tha valvs eon 
only be opened by olosug tbs nock in 
chamber C, which will equalise matters 
again and lift the valve from it* mat, 
permitting the water to flow through the 
two outlets 

With hydrant pressure 200 pound* and 
tbs screw turned to 200 pounds, the 
pressure in chambers E, D, Q, Bawd A *• 
200 pounds throughout Suppose it m 
desired to reduce this to 100 pound*. 
The thumbscrew u turned until jt mads 
that figure on the rack Now chamber O 
has a port V permitting the water to 
u» to K When the premure in “ 


e?tt 


screw rack the valve S, eonaastoff with 
that rack, holds the water in ibsmW K 
As soon ss the bahmee between rap and 
pressure in C m disturbed fey moving tbs 
screw, 8 is opened and water flows Out of K 
until the pressure in it sad i*C is equsfessd 
at too pounds (h the earn nnder diseus- 
slon) This furom £ tp 1m seat untQ the 
pressure in A and B tuiff feeeb twdosad to 
100 pounds, and this wffi fee "the fens* 
Prmsure, though the bydraatprasewebe 
« Wff fetflsr aniauai. # we 
work In the otbm dlrstrthm, ipA Wdfn the 
thumbscrew from tOO tw iWtW * 
swumnlat* in obaxrimm G «4 ft. tests 
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hy the Atterbury makes easy work 
of the hardest hauling 

You Atterbury owners who marvel at the KXF service your Atterburys give you 

You would understand the why of this service if you could see how an Atterbury is built 

Here are three big Atterbury facts which a trip through our factory would show you 

1 Correct design 2 High grade materials 3 Conscientious workmanship 

The Atterbury Engineering De Every high grade unit -every No Atterbury workman ever 

partment ha* spent 10 years in piece of material m the Atter hurrie* to the sacrifice of 

concentrated effort to build bury must be the best that qualty 

perfect motor trucks money can buy 

{Before you buy any motor truth compare the Atterbury unit for unit design for design roith your idea 
of xehai a truth should be We Will leave the Verdict to you 

ATTERBURY MOTOR-CAR COMPANY 

BUFFALO, it Y 
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HisFortaaeJumped from 
$73.40 to $100,000! 

HewreinLoaAnselreonMiheusymoontrip Hi* 

The Budget System 

He_ credit* *n hi. huom to the B*d»« 8r*tem It t*wM 

Palmer’s Household 
Money Maker 

•kmimlM It explain. everythin* Only tehee * 
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Recovery of Tin from Tin-Plate Scrap 

Ab the war ha* progressed the prtoe 
•** of tin ho* ad van rod to level* hereto- 
fon thought impossible Accordingly, 
while attention ho* always been directed 
to imtliod* of retovermg the tin from 
strap the importance of Hiioh operation* 
lms bttu grtatlv enhanced and they hove 
been unhrlaktn on a scale never before 
aj pre i ) f 

1 lie pr blem of recovery doe* not at 
first rip) t ar t > b< v difficult one, and it ww 
I bound to opptal to the inventor, for the 
I tin fact mu wtTe glad to give away their 
1 * rap for the asking, or even to go so fax a* 
t pu\ to have it carried away But in 
sj t of the many avenue* of attack 
m t n ingly open it lias required decades of 
stu lv and experiment before a feasible 
nitthod was di velopttl yielding sufficiently 
valuable results to make it a paying 
proposition 

All tht processes which have ever been 
at tually opt rate d may be divided into three 
general classes— me< hanical chemical and 
elt t tro i hcmical In the mechanical proo- 
oss the effort was made to separate the tin 
from the iron by rat ana of heat or, more 
recently by refrigerator Little sucoobs 
has attended such procedure however, 
mainly because the methods seem fund* 
mentally unadaptod to obtain a thorough 
separation 

Most rheum al and electro-chemical 
processes have also failed cither because 
the acids used attacked the iron as woUas 
the tin or betause they would not ff»- 
solve the tin suffinently and left consider- 
able adhering to the iron In many 
instances also the chemicals employed 
were too expensive to make the process a 
ralul one finauiially Three processes, 
however, have operated successfully for 
the past 40 year* being more or less m 
competition with one another and alternat- 
ing in temporary preponderance as now 
one now another, benefittod from further 
refineimnU 

lhe exceedingly simple idea of electro- 
lysis of tin scrap in an alkali solution in- 
volves ohemual and mechanical difficulties 
of considerable magnitude, but these have 
all been met al one time or another 4Fhe 
process requires the greatest of watchful 
ears, but since the tin u received at the 
cathode in the form of a spongy or finely 
granulated precipitate which may easily 
be removed and melted, it offers oon 
spicuous advantages The ease with which 
the tine and iron may both be utilised 
when once they have been successfully 
separated by this process gave it the lead- 
ing position in the field up to about 1007 

When dry chlorine is brought in oontaot 
with tin clippings, the chlorine and tm 
will combine and the anhydrous tetra 
chloride of tin which is formed will drip 
off As chlonne at low temperatures 
does not attack iron, we have here what 
looks like a promising line of attaok But 
control of the chlorine gas and of the tin 
chloride fumes is difficult and workmen 
are aunoyed if not actually endangered 
Then too, all humidity must be excluded 
in order to avoid a destructive effect upon 
the iron while there must be complete 
freedom from organic matenale such as 
paper straw varnish, etc , and finally 
means must bo found to keep the apparatus 
below the temperatun at which the chloride 
would attack the iron Since 1907 the 
German pioneers in the detinmng industry 
have found a way of meeting all these 
conditions however, and of carrying out 
the operations under a varying pressure so 
that the chlorine i* forced into every part 
of the mose of tinned scrap, and accord- 
ingly the electrical detaining has largely 
been abandoned in favor of this method 
A conspicuous advantage is the larger 
units in which the operation can be earned 
out 

Within very recent years there has been 
a tendency to return to the alkali treat- 
ment whi( h is historically the oldest of all 
The scrap is cleaned carefully and placed 
| in a well-heated solution containing a 
I considerable exoees of free alkali and salt- 


peter or other oxiduer After boding, 
Statical i of soda forms in crystals, which 
are drawn off and separated from the 
liquid by centrifugal action The tin is 
then extracted from its (oimootion with 
the soda while the alkali its* If and the salt- 
peter an recovered for use again a 
With lilfh loss Thi fact that the process 
is a areolar one is the advantage which 
lias led I > Its rioont extensive reuitroduo- 
tion 

Toluol and the Gw Industries 

T HL importune! of high t xplosives in 
the war ha* bten amply dt monstrated 
Nearh all typos of explosives are used m 
some wav but trinitrotoluol because of its 
high j mwer and groat stability ib one of the 
preterri d mi mbors of the class It » used 
alone and iu (ombmation with other ex- 
plosives tspeoatl) for naval use it is used 
alone U ause its great stability permits 
unusually I mg storage of the shells before { 
On account of the great demand 

ci ite 1 till ro has grown up also a large 

demand for those materials from whioh 
mud and especially for toluol This 
r su) stance finds numerous applies 
i m tin chiuucal industries but above 
all list it is used in the manufacture of 
dyt st tiffs and for the preparation of tnm- 
trotolu il 

Although toluol occurs in ooal tar and 
{a comm n lv spoken of as a coaltar product 
there is really to bi fouud in the tar only a 
small pmentago of the total toluol ongi 
nally dislilUd from the coal Most of 
this constituent remains in the gas This 
toluol together with bensol the xylols and 
other rolaU d hydrocarbons ean be re- 
movid from the gas affording what is 
known in its < rude state os light oil This 
light oil has not heretofore usually been 
removed from coke-oven or oity-gas sup- 
plies because of the relatively small com- 
mercial demand for its constituents The 
process for removal was will known how- 
ever (Ik pnn ipal one being the washing 
of the gas with a petroleum oil in which 
the light nlswtrt dissolved and from which 
they acre subsequently recovered by dis- 
tillation 

i vione to the declaration of war m 
1914 the production of toluol in the 
United States did not exceed 600 000 to 
760 000 gallons per year MoBt of this 
came from coal tar distillation but smaller 
amounts were prepared by refining the 
light oils removed from coke-oven gas m a 
few plants At once after hostilities 
opened the demand for toluol increased 
greatly and it became evident that tho 
common sources of this material would not 
meet the now commercial demand* As a 
consequence a large increase iu the recov- 
ery of toluol from coke-oven gas inimedi 
ately followed and more recently the 
recovery of this constituent from city gas 
supplies ha* also resulted 

1 o give an approximate idea of the srope 
of the industry thus developed one need 
only compare the small output of pure 
toluol in 1912 and 1913 for which years 
it was approximately 600 000 gallon*, with 
the estimated output for the year just past 
(1918), during which period it is hoped 
that the output will have exceeded 20,000,- 
000 gallons Practically all of this morease 
has been possible because of tho recovery 
of toluol from coke-oven gas and city 
supplies 

The removal of toluol, ben*ol and other 
light oils from the gas causes a reduction 
in both the heating and the fighting value 
of the gas Therefore city gas plants 
which arc required to maintain oertain 
qualities of product have found it necessary 
to consider the influence of this by-product 
industry upon their operating practice 
in order that the recovery of the constitu- 
ents in question may not reduce the 
quality of the gas supplied by them below 
legal standard In some cases obanges 
operation practice are possible In 
others reeanchment of the gas after re- 
moval of the light oil has been necessa r y 
In still othsr cases modification of stand- 
ards has been found desirable, especially 
(Confimtetf «n pop* tf$) 
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A Paige Truck Is a Preferred Investment 

of Service can demand We believe that factors of safety and 
service cannot be too high 

In the frame of every Paige Truck there is more rugged strength, 
m the motor more power in the axle more efficiency, m every 
part more endurance, in the design more economy in unkeep and 
maintenance, more month in and month out Serviceability than 
any Truck Owner will ever actually require 

A Paige Truck is Designed for Durability 
Therefore, a Page Truck is Bought as a Preferred Investment 
PAIGE DETROIT MOTOR CAR COMPANY DETROI MICHIGAN 

PAIGE 

The Most Serviceable Truc\ m America 

MOTOR TRUCKS 


Our first step as truck manufacturers was to decide that with ten 
years of Paige leadership and world wide prestige with our huge 
investment now including one of (he largest and most completely 
equipped truck plants in the world, Paige could not afford to 
market an Experiment 

We have moved slowly For five years we studied, not only 
trucks, but truck transportation For five years we scientifically 
investigated, not merely truck'specifi cations but haulage require 
ments As a result, we are building into Paige Trucks not only 
the Best but that which is Better than any possible requirements 
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Toluol and the Gaa Indaatriee 

(ConHnufd from p** *4D) 
in the matter of candle-power; thiewteei j 
ible in more and more locality* m 
of mantle* over illuminating jete bee om ae 
more and more wideepread 
The Bureau of Standard* ha* found that 
this entire development omnea within the 
scope of it* activities and ha* kept jta 
finger continually on the pulae of the toluol 
an 1 gas Industrie* From time to time 
it ha* published reporta and paper* on one 
asjxrt or another of the situation, and it; 
now find* the whole matter sufficiently ‘ 
crystaliaed to make possible the publiea- 
in of what for the present at leaft rank* 
a final summary of the procedure* for 
every of toluol from gae Thu paper 
available for distribution to thoae in- 
terested and may be had from the Bureau 
m Washington It should be applied for 
under the title 1 Teohnologic Paper No 
117, Toluol Reoovery ' 
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Manufacturers, Stimulate 
the inventive faculties 
of your Engineers and 
Mechanics 

by making available to 
them a complete set of 
all patents — properly 
classified — which relate 
to your particular line 
of work The results 
will surprise you We 
can furnish such sets of 
patents in convenient 
form for ready refer- 
ence Write our Manu- 
facturers Service 
Department 

Scientific American 
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Emigration After the War 

A MONO the eoonomio questions which 
will become more important as peace 
cotncH nearer u undoubtedly that of 
emigration There will be a great demand 
for labor to rebuild all that which baa been 
destroyed even after the armies of millions 
have been demobilised and returned to 
productive work, and at the aame time the 
tran* oceanic countries need of inunda- 
tion which during the war has almost 
stopped will be reawakened with renewed 
strength Them will be a strong drawing 
on the neutral countries especially, which 
have been spared their populations, and 
it i* therefore neoessary for these countries 
to take timely measure* to prevent such 
an exodus which plainly enough will have 
harmful results according to the Svttuk 
Handdelulning of Stockholm 8wed»n 
1 he Dutch press has given a summary of 
measuies already taken in this direction 
bv the neutrals as well as the warring 
countries In May there was started in 
< uniauv the Reichsstelle fur deutsobe 
Auswanderung und Kuckwanderung to 
work, for the return of Germans from 
fomgn countries and at the same time to 
guard and replace their former properties 
In England the Government ha* already 
started to make plans for the returning 
Roldius and their families in Canada 
Australia New Zealand and bouth Africa 
( aiinda Australia and New Zealand have 
already placed great tracts of land at their 
dispusal und so has bouth Africa, on a 
smaller scale England has submitted 
emigration law for second reading 
irks against emigration of labor from 
1 ngland to other countries and also pro- 
vides f ir u rtaiu rest in lions on emigration 
i the cole nas 

In Switzerland is the Auswanderung- 
,wt which controls the weirk of emigra- 
tion promoters A ustna Hungary like Ger- 
man) counts on the return emigration 
Opinions have boon expressed in favor of 
giving them land inasmuch as most of the 
migrants from Austria-Hungary have been 
farmers 

Italy e an probably count on a balance of 
labor lhe former seasonal emigration of 
land laborer* to surrounding oountriee, on 
which a large economic profit has be*u 
based will presumably be resumod Con- 
sidering the great war losses there will 
surely be a few years halt in the former 
large emigration to North and South 
America 

Because of the present good relations 
between Italy and I ranee it is quite- 
possible that France will be fortunate tw| 
re reive the seasonal emigration of Italian 
laud laborers 1 he 1 rench emigration 
waa not largo before the war On ths 
contrary there was considerable emigra- 
tion to I ranee from Italy, Spain, and 
Belgium Regarding Belgium, there will 
undoubtedly be a strong check against 
emigration from that country, inasmuch 
a country will be In as great wed erf 
power a* Belgium 
On the northern European cmflrtriesl 


will r 
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by the other European oountries which 
will need a maximum of skilled labor but 
also by America, where extensive estab-| 
Kshments have already been started for 
the purpose of encouraging immigration, 
concludes this Swedish contemporary 

Shipping Subway Cara a Thousand 
MUes on Their Own Wheels 

I T is used to be the practice to ship ele- 
vate d railroad cam, subway cars and other 
car* intended for metropolitan railways, on 
fist cars That means tietng up a large 
number of fiat care, which can ill be 
spared when every car has more than one 
Job waiting for it 

So when it came to shipping the out 
oars intended for New York city* 
subway* the expedient of shipping these] 
cars on their own wheels over a distance of ' 
one thousand miles was resorted to Out of 
477 subway motor oars 307 motors and] 

140 trader e are wore shipped from the , 

building plant near Chicago, to New York 
city Later 30 cars were also sent 
the same manner When these ears w 
ready for shipment, inspection waa m 
by the subway s inspection department 
In shipping the subway cars, they were 
first assembled in unit# of five, and M C B 
drawbar h« ads and steps and grab handles 
installed on the first and last oars of 
unit in oumphanoe with the Interstate 
Commerce Commissions ruling AH cars 
quipped with speoial brake nggmgj 
suitable for shipping behind standard steam 
locomotives The reason the M C B 
drawbars wire installed in unit* of five is 
that in case of a breakdown, a fire-car unit 
could bo dropped off at any terminal if 
temporary repairs could not be made I 
The side tracked unit could then be at- 
tached at tin rear end of the next shipment 
Thirty cars were shipped in one train 
from thi i ar plant in charge of a representa- 
tive from (lit subway company lhe last 
car contained one mattress, one pillow, 
and two blankets for his use for emerg-j 
purposes there were carried in the 
•ar 21 journal brasses, 10 gallons of 
journal oil one pail of grease, one pail of 
i waste and one packing iron 
nect ssary for the messenger in 
charge of the train to supply himself with 
rations for a period of about four days 
When the subway cars were ready for 
shipmmt the oar builders took them to 
Burnside ( Imago snd they were then 
transferred to the Bolt Line Railroad of 
C hit ig which in turn transferred them 
to tin 1 like Shore Railroad at South 
ihire was sometimes a delay 
to twenty four hours before care 
could l c transferred to the Lake Shore 
Road hie to tlu blocking of the road 
When i am were dually turned ov„ 
the Luke Short Road a crew consisting of] 
one engini i r two brakemen and one 
oondui tor wiw called by the yardmaater to. 
take the tiaiu to Elkhart, Ind the first 
stop bet worn Chicago and New lork, 
where the oars were inspected and all 
journals lubru a ted 

At each division different crews took 
oharge Between Chicago and Cleveland, 
an average speed of 20 miles per hour was 
maintained, while between Cleveland and 
VT ew York city, the speed was 28 miles 
Upon arrival m New York city at the 
Highbridge Yard, all cars were thoroughly 
inspected to see if any of them had been 
damaged in transit, in which case the rail- 1 

road i ompany waa held responsible 
The average time from Pullman, 111 , 
to Highbridge New York, was two to three 
days The distanoe is roughly 1 000 
miles On occasion it has been necessary 
to replace a journal brass on the road from 
Chicago to New York due to overheating, 
but as a general rule no trouble has been 
experienced in shipping subway cars on 
their own wheels over this great distance 
Cars are stored at Highbridge yard until 
they arrive st the construction shop of 
New York's Interboroogh system. They 1 
are there relieved of their temporary brake 1 


— - Japotary brake 
rigging, steps, grabh&adles and drawbar 
heads, and these accessories are retarded 


Are You 
Going After 
Foreign 
Trade? 

If so, are you sure that 
your inventions and 
trade-marks actually be- 
long to you m foreign 
markets ? 

Unless you avail your- 
self of the right to ac- 
quire foreign patents 
and trade-mark registra- 
tions, you may find that 
another has preceded you 
and has actually appro- 
priated your inventions 
and trade-marks and ob- 
tained legal ownership 
thereof, whereby he can 
bar your goods from for- 
eign markets Such a 
proceeding is permissible 
under the laws of many 
foreign countries 

Many have lost their 
markets m certain for- 
eign countries by over- 
looking this fact 

Many of our clients are 
preparing to extend then* 
business by seeking pat- 
ent and trade-mark pro- 
tection in foreign coun- 
tries 

We should be glad to 
have you avail yourself 
of our services. 


Patm*t a^Tfrli+mar* 

Lhp m rtmm t 

MUNN & CO. 

KtwTwi Q*r 
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WILLIAMS’ SUPERIOR 

DropcForgingi and Drop-forged Tool* 


Williams' “Agrippa" Tool Holders 

“THE HOLDERS THAT HOLD" 

Unusual precaution accompanied the development of 
Williams "Agrippa” line of Tool Holders. Every 
detail wah tested and given the closest possible attention. 
Materials best adapted to each of the parts had every 
consideration and variety of test. The design, with the 
thought of its fullest utility and non-obstructive char- 
acter, received abundant and purposeful care. 

The Holden or Shank*, all drop-forged from a (trong, tough grade 
of carefully selected iteel, ere submitted, after forging, to a special 
heat- treatment or refining proceu, which develop* not only remittance 
to ill wear, but alio the great atrength necessary to overcome the 
puihlng throat Imposed upon the cutten. The cutter-holding channel 
provide* an abfolutely rigid »eat for the cutter, a fundamental require- 
ment in tool-holder efficiency. 

William*' "Agrippa" Tool-Holden are carried in dock in a wide 
range of *ice* for all regular machining operation*. They are the 
beat we know how to make, and we have been making and improv- 
ing Machmlit*' Tool* for nearly fifty year*. 

Bend for "Agrippa" Tool-Holder booklet 

J. H. WILLIAMS ©. CO. 

“TH. Dnp-rotglng F*e»to" 

Wcmlcrn Office and Warehouie: General Oftoaai 

28 S. Clinton Street 2S Richard* Strwet 

Chicago, Ulinoi* Brooklyn, New York 


The Value of Suggestion 

In a recent interference proceeding 
involving five separate applicants for 
a patent , three of them attributed 
their conception of the invention to 
an illustrated article appearing in 
the SCIENTIFIC AMERICAN. 

By placing before your engineers , 
designers and mechanics for system- 
atic study, copies of patents, you may 
stir their inventive faculties to your 
great advantage . 

W e can furnish complete sets of United 
States Patents— properly classified- 
relating to your particular line of work 
in convenient form for ready reference. 

Write our Manufacturers Service 
Department. 

SCIENTIFIC AMERICAN 

636 Woaiwortk Sui/ding 
Nm* York City 


NEW BOOKS , Era 

Thh Human Machine and Indubtrial 
Efficiency. By Frederic 8 Lee, Ph.D., 
LLD New York and London: Long- 
man*, Green and Co., 1918. 13ttto.; 
119 pp , illustrated. Price, 11.10 net 
Hroffwor Lea whoee wort in phyriotagleal 
efficiency U well known, here concern* htmaelf with 
mwklns a round phyitofottcal beat* upon which to 
build efficiency. and aid* the Induatrial eatabUsh- 
mtnt in developing it While the material 1* 
particularly applicable to war Industrie*. the 
expounded principle* may be put to wide uae* 
Among other consideration* art the quaUfieatlooa 
of worker* output and fatigue, the length of the 
working da\ . the labor turnover, women compared 
with men. night work compared with day work, 
tort dor i» welfare work, food ectmtlfle manage- 
ment and the physiological organisation of work 
Making the Omen Fay Edited by W 
H LofEngwell New York and London. 
A W Shaw Company, 1918. 8vo.; 
4(M pp , illustrated Pnce, S4 net. 

• Making the Ofltce Pay ' 1* a writ-printed and 
well Illustrated law* preeentlng plana, method* 
and ityHtetm successfully uaed by hundred* of 
bustouw men It* object 1* to Incraaae profit* by 
cutting cost* Your preaant difficulty may Ua 
in the routing of work, the output of typlate or 
the hiring and training of employee* No matter 
what the problem may be thl* work taaobe* you 
to study It from every angle, and ahowa how 
other* hare found a solution for similar difficulties 
Idea* germinate from Idea* one method (uggeat* 
another While the book give* perfected plana 
gutted to many different conditions. It* chief 
aervlce 1* In teaching the office manager to think 
conatrucUvely, and to adapt other man'* achtove- 
meot* to hi* own ends The charts, schedule* 
and form* It offers are worthy of tb* closest study. 
Tub Boston and Lowxll Railroad, 
Tb* Nashua and Low*ll Railroad, 
and The Salem and Lowell Rail- 
head. By Fnutcii B. C. Bradloe. 
Salem, Mass : The Essex Institute, 
1918 Hvo , 64 pp ; illustrated 

The early day* of New England railroading were 
the early day* of many ottur thing*, and for those 
who fori the spell of the put, and for those also 
who uao the past merely ea a standard for tbe 
progroa* of the present, this retooapoet show* 
the railroad rt t ipt o e ing the ooach. industry 
stretching end rubbing it* eyes, and far-sighted 
pioneer* Infusing new tlfo into the sluggish pulse 
of the time* The plate* depict early locomotive* 
and station* boats and wharves, and the ticket* 
In uae 40 year* ago There 1* much solid In- 
formation a* to the munlwr of passengers carried 
rule* for employee* wage*, timetable*, and 
financing I 

United Htateb Army X-Rat Manual. 
Prepared under the Direction of the 
Division of Roentgenology New York 
Paul B Hoeber, 1918 8vo , 606 pp , 
219 illustrations Pnoe, 84 
Thh manual Buporeedea the email guide hastily 
prepai ud al I ho beginning of thewar, and evidence* 
the knowledge and good judgment of those 
responsible for Its make-up Most phases of 
roentgenology are covered danger* and protection 
are discussed new apparatus described, the 
localization of foreign bodies la given generous 
space and the military roeu tgenologtat, Is taught 
to make accurate finding* and to *o record them 
that thev will be of maximum uae to the *ur**on 
In diagnosis established facts only are dealt with, 
and controversial point* have been avoided 
s< parate chapters take up the bone* and Join Is, 
dilute* and mastoid*, tenth and maxillae tho-aede 
viscera mlnary tract, and gaatro-lntefttaal tract 
Peioubet’b Select Notes on the In- 
ternational Sunday School Lessons 
tor 1919. By Rev. F, N. Peloubet, 
D D and Amos R. Well*. Iutt.D., LL.D 
Bouton, 1918. W. A. Wilds Company 
8vo , 374 pp, Price, 81.26. 

This 1* the forty-fifth annual volume and is 
Interesting not only a* a valuable working tool 
for Sunday School teacher* but It alio bring* out 
many facta of a *deotlftc nature which a book of 
thl* kind need not neceeforily disclose It I* 
a beautiful piece of book-making and reflect* 
great credit upon the puUlaber* 

Liberty Map or the Western Front OF 
the Great World War. New York, 
Funk & WagnoJl* Co Price, 14.80. 
This 1* an exoallent map. mounted on doth, 
on a scale of right mile* to the Inch, oov«rtng the 
entire Western Front and extending Into Germany 
far enough to include the neutral sone as **t*b- 
lished by the armlet toe on November 11th. 1918. 
It t* accompanied by an Index of all tbe principal 
town* and rivers comprtring over 11,000 names. 
An Insert on a scale of aboat 170 mOet to the hush 
cover* the entire area of the war in Europe aed 
Asia Minor, serving to dmw tho relation <j t tho 
Weatern Front to the root of foe wsr S*oS. Indt- 
oated on tba map are the battle Om» of Ootshar 


UUM. arid of NovOsthar Wth, lW,«to 
Mink ik* took affect. tho ksSdo tit boSore the 
German offaodve «f 1M8, tho srtrsssi advoooe 
of th* Gemma* bt IMS, ttaatr forfofot advaooe hi 
1014, and the (arthest adraao* of tria Freach la 
10U A amatlar toaart show* foe ooal and Na 
arid* In tbe weatem war ter ri tory, and than la a 
diagram giving tbe relative production Of plg-troo 
and coal by the Alike and the Central Power* 
Altogether tbe map will make a wry coaopre- 
benrive addition to any man's library, 

The Human Skeleton. An Interpreta* 


of BioIoky, Brown 

Uiuvenuty. New York: The Mac- 
millan Company, 1918. 8vo.; 314 pp , 
illustrated Price, 81.76. 

P r of essor Walter would make everyone bettor 
•cousin ted with the architecture of the human 
frame, and he goes to work In such a way that th* 
reader Is In tweeted from foe start Its evolution 
and Its utility are developed, chapter by chapter, 
with numerous iUuatratkma In foe text and aom# 
fine foil-page plat** In these readable chapter* 
he deals with the make-up of foe skeleton. 
Nature's experiment* with skeletons, tbe ex- 
ternal trimming*, the old cat part, and the thoracic 
basket, the evolution of foe brain case, tbe 
human skull, changing fashions in akuU*. tho 
locomotor riceteton. and the handy hand and the 

A Small Book on Electric Motor* 
For Continuous and Alterutaag Cur- 
rents. By W. Pemm Mayoook, M.I. 
E.E. New York: Isaao Pitman and 
Sod*, 1918. 8vo : 193 pp.; 1M illus- 
tration*. Price, 82 

For those who are intere st ed in knowing about 
ordinary motor* and motor controls, without 
(ring too deeply koto technical details. Thh 
treatise anppUea tho groundwork knowledge 
that the general reader la only too glad to get. 
rotting forth foe advantages of electric power to 
Industry and to th* home, explatotog varkxa 
type* of motor* and oon trot-gear, amt Adding 

and term*, The excellent and abundant fflna- 


Practical Aviation for Military Air- 

cm SSS: 

Now York: Wirelem* Proas. Inc., 1918. 

Bvo.^ 197 pp.; 200 illustration*. Prioe, 

Major White baa given oe a unique and atat- 
nentiy helpful praemution of foe knowledge 
required to military aviation— an totenriva study 
to which every word counta The typographical 
arrangement la unusual, but affective; It repro- 
duce* a* closely os poarible tbe *— ehh»g» Of the 
olaaa room and all text explanatory of tbe fin* 
Illustration* la ao placed to relation to them that 
no turning of the page la required — each peg? 
constitute* a brief blackboard talk. The work 
first Present* the fundamental* required prior to 
actual bring: the instruction Include* operation 
and care of engines, recoonatasanoo. map reading, 
rignallng and cooperation with military hod Ire. 
radio and it* use*, machine gunnery, and bomb- 
tog from airplane*, it I* o splendid text for ritfaar 
individual or olaaa study. 

Baldness. IU Causa, It* Treatment and 

Its Prevention. By Riobard W. Mul- 
ler, M.D., A.M.A New York: E. P. 

Dutton and Company. 8vo.; 178 pp ; 

illustrated. Pride, 83 net 

la this treatise by a apectodat we are told what 
•otoooe know* about the human hair, bow to 
preserve it and how to prevent it* falling owt 
The Investigation* and dJaoovariea of both native 
and foreign authorities are incorporated to th* 
book, and a measure of hope is brid out to tho* 
whom hair la fold or grey. Tb* uae ofUght ray*, 
which has produced aome striking result*, re- 
ceive* adequate attention, a* indeed do all other 
proved methods. The work la strictly KfontiOc 
and conservative to spirit, and la a d d re ssed 
especially to physicians, but there I* much fa to 
that patients foemarive* would he banaOted fag 
learning. 

Introductory Meteorology. New 

Haven: Yale Uufvwrrity Area, 1918. 

8 vo ; 163 pp.; illustratsd. Prioe, 81. 

The coure* of study outlined by the Oomadw** 
on Education and f pedal Training of til* War 
Department lo- Modems Amy Training Unite 
include* meteorology, ao that prospective atteere 
may. by tetenrivo ritidy, gstokly gmep the main 
oonchiatoa* and method*. ThM exoeUmt test 
la offered, under foe auaptoa* of tbe Netional 
Beaeorch Council, for Ua* to oanneotion wteh a 
course in military gsotogy. The m a na e prig t was ' 
prepared by tb* staff of the Weather Bureau, 
seriated by outride authorities. The Ondeaged, 
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“A Grade for each type of Service’ 

S IX year* igo, an of the leading enm- spread among the representatives of the 
n«er* and managing director* of die Vacuum Oil Company in all parts of the 


Vacuum Oil Company met at “a European 
port.’* Theae widely experienced men 
gatnered from the Company’* offices in the 
United State*, England, Japan, South Africa 
and eight leading countries of Continental 
Europe This huge task lay before them 
To enable distributor* of Gargoyle Lubri- 
cants the world over to give scientific 
advice on any lubricating problem 

Here, for the first nine in the history of 
power production, all engines of the world 
were classified according to type of construc- 
tion, operation and lubrication Here for 
the first time were classified the lubricat- 
ing problems of six contin- 
ents and the seven seat. » 

As rapidly as possible, the 
fruits of the meeting of 1913 
— with annual revisions — 
haw been put into print and WHH P 




spread among the representatives of the 
Vacuum Oil Company in all parts of the 
globe 

The result? 

T oday Vacuum Oil Company represent 
ativesat Hong Kong are as well equipped 
to advise on the scientific lubrication of all 
types of power machinery as the sales 
representatives at our New York Office 

Leading garages the world over, by re 
fernng to the Vacuum Oil Company s 
Complete Chart of Automobile He com 
mendation*, tell you the scientifically cor- 
rect grade of Gargoyle Mobiloils for your 
own automobile 

Amo#g other endorsements over 100 schools end 
colleges now use is text boohs these En 
glne Pipers end Lubricating Booklet* 
WwTy jgfc prepared b) the Vicuum Chi Co tiptny 

Thu advisory litenturdon i enufic 
lubncttu n hu received Die e dorse 
Mm mentofengmeeri the wneldover And 


Lubricants 

A grade for tech type if service 






GMC Trucks at Pre-War Prices 


The announcement of a reduction of $200 in the price of the 
GMC Model 16, 3-4 ton truck, is good news to truck buyers. 

Back of this action is an interesting story of war production 
of which little has been told. 

The General Motors Truck Company is one of the largest 
builders of motor trucks. Prior to the close of the war fully 
90% of its production was for the government. 

But it was building GMC trucks for the government— GMC 
models selected by the government. 

The enormous government demand made extensive improve- 
ments in manufacturing facilities necessary. The capacity 
was doubled and trebled and every possible efficiency measure 
adopted. 

With war orders completed, we have proceeded without 
factory changes or alterations in design— we are continuing 
quantity production. 

We are making the same high grade trucks that the govern- 
ment selected and standardized after they had been proved 
by years of government service and had successfully stood 
every test, under official scrutiny. 

The reputation that GMC trucks have made, not only in 
government service, but among the best business concerns 
throughout the world, is one we are proud of. 

We cannot afford to, and will not cheapen our trucks in any 
particular ; we constantly make them better when we can. 

But we can and have reduced the price on all six models of 
GMC trucks to the lowest point consistent with their high 
quality and a legitimate manufacturer's profit. 

General Motors Truck Company 

Pontiac Michigan 

Branches and Distributors in Principal Cities 

TRUCKS 




If this Advertisement appeals to you stop at the first tobacco shop and buy a package of < Kper Hi 
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ive Him Light 


— - the 'loo! of 
greatest JVeed 


mm 


A WORKMAN is no better than his tools. 

* *■ And the Greatest nf all tools is lirrht 


^ And the greatest of all tools is light — 
correct light 

Yet less attention is paid to the efficiency of 
ght than to the efficiency of almost any 
other tool used. 


BES7AUJN 

Industrial Lig hting 

is the scientifically correct method of factory 
illumination. 

It relieves eye strain and reduces fatigue. 
It increases production and decreases spoilage 
It prevents accidents and makes happier and 
better workmen. 

1 he need for correct industnal lighting is 
officially recognized by the legislative depart- 
ments of several states Various other states 
expect to pass compulsory lighting laws soon. 

Don’t wait for legislation to compel you to 
install better lighting. ^ Let it start paying its 
own cost and give you its many benefits now . 
Consult your engineer, contractor or architect, 
they know the value of correct illumination. 
Our Illuminating Engineering Department is 
also at your service without obligation to you. 

Writ* Chicago Offkm 

BENJAMIN ELECTRIC MFG. CO. 

CHICAGO NEW YORK SAN FRANCISCO 

-sms sr*** 


Two-Wsy Plum 
Wiring Devtos. 

B ectric.l BpmIiUh 
U.rln. Uehlbg sod 
Apparatus 

WnaUwnroot UgfctW 
Store and OffloiUghtin 
O.i «od Vsnor frool L. 
Units " 


. sod Bpsdaltlss 

Iron Brass sod Aluminum Cs. Inn 
Drawing. Stampings and 
Bphtmogs In Sheet Me a 
C oB S oKIn g sod Engineer ng Servtos 




Makers of Tbin^ Morc lhefU 






ptr ahable goo Is > v tally lmportan t 
*11 Iimci I he m tor truck is the de 
pcndable 1 nk n the ransportttion chain 


Mo J OR J RUCKS must operate continuously m all weathers. 

Fisk Pneumai k C ord 1 iris grip the loadanddo their shape in hold- 
ing the truck to its schedule in snow or ram 


They hermit speed absorb road shocks, redude fuel and repair hills. 

The tough bisk n< n-skid tread insures traction, will not skid and 
wears long 

Hi b I8K Pneumatu C ord 1 ruck Tires for efficiency and eiotiomy, 


FISK TRUCK TIBES 



Eg. wrttewd wtt k ^ Ne w J e wg^ead NUtUiaUta, woald eolve the freight and pewenaer 
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Relative Efficiency of Bridge and Tunnels 

A MOS I pewiNtent and <urtou« fallai y which keeps 
cropping up in the diracuiuuon of the relative 
advantage* of bridge* and tunnels for the Hudson 
River irowtiug is that of the gri liter economy of tunnels 
As a matter of fait measured on the basis of carrying 
capacity tunnels cost a great deal more than a bridge 
We have no particular mUrest in bridges as against 
tunmls but we havt a very particular interest in the 
truth and it in most unfortunate that this error should 
have become so d< t ply rooted and far spread 
Any two rival systems of transportation must be 
judged when wc art considi ring their cost alone, on the 
basis of their i apai ity and since the bulk of the traffic 
m these days is trolley and train traffic it follows that 
the basis of comparison must be that of the number of 
tracks pro vided Thus tht Pennsylvania tubes leading 
to tht idd H trout Station n< r omiuodate two tracks J he 
proposed North River bridge o\er the Hudson River 
will provide If tracks or m ven times as much cupacity 
But th( North Ruir bridg< will provide also wide 
roadways for a very heavy automobile and motor-truck 
traffli 

The schemt prop >ai <1 by Gustav Lmdenthal and de- 
scribed 1 1st where 111 this issui calls for a belt line with 
two crossings of the N irth River one by bridge and 
the other by tunnel and the author of the scheme who 
is by no means opposi d lo tunnel construe lion, estimates 
that the capacity of the North River budge would be 
equal to (bat of 18 sej arate tunnels which would etist 
m the aggregate JIX) million dollars as compared with 
the cost of a North River bridge of equal capacity 
of only 75 million dollars 

Anothir persistent though less frequently stated 
fallacy in that of the nlatively short life of a bridge as 
oompared with a tunm 1 One pron in« nt citisen of Now 
York who certainly ought to hav known hotter re- 
cently stated that, whereas a tunm I is indestructible, 
a bridge is subject to constant and i ipid dct( notation 
somuehsothat within a comparative! 1 , short time every 
part of it would have to undergo replaiement As a 
mattir of fact there is no reason, except that of human 
negligence to prevent the inhabitants of this city a 
thousand years from now traveling over let us say the 
Manhattan Bridge across the East River — not a Man- 
hattan Bridge renewed but a Manhattan Bridge con- 
taining jiraotically every identical ton of material, at 
least so far as t he main elements of the bridge are con- 
cerned that xi sin tn the structure today All that is 
necessary is g >d weather proof paint, aoonschnlious in- 
spection and tht freeing of engineering works in this 
euty once and forever from the destructive blights of po- 
litical intorferenci and graft 
So great is the mass of those long-epaa bridges that 
their sponsors an n< ver worried by any theories of the 


so-called fatigue of metal thr proposed North River 
Bridge, for instouos, will never in any part of it be 
stressed within spanking distance of if* elastic limit, and 
with careful Inspection and ptmting, the structure, 
once erected will stand as a supreme monument to 
the present age of steel construction not merely for the 
time of our children and gi and< hildren, but for on- 
guessed -at oenturie# to come 
It should be understood, of e » irsc that thie perpetuity 
dors not apply to those portiori« of the bridge that are 
immediately subjected to din ( t contact with the traffic 
su< h as asphalt or plank road wavs steel rails and ties 
But excepting those, which in the aggregate form only 
an insignificant portion of the mass of the bridge, the 
rest of the structure, with a little human care, should be 
as lasting as the work of those far distant engineers who 
piled up the pyramids of the Pharaohs 

The International Institute of Ajrfcultare 

O N January 8d the cables announced the death 
in Rome of David Luhiu the founder of the 
International Institute of Agriculture, located 
in that city Although David I ubiu was an American 
citizen, a Californian, the brilliant constructive work 
dons by him in the foundation establishment, and pro- 
gressive development of this remarkable enterprise is 
lose widely known and apprei lated in this country, per- 
haps than in Europe It was in 1905 that this vast 
project wag initiated With the support of the King of 
Italy Its success is borne witness to by the fact of ite 
rapid growth and extension to includi no lew than fifty- 
six countries among its members Its object was tbs 
creation of a world-embracing organisation for the study 
of every phase of agriculture The questions involved 
demand the study of the moat favorable conditions with 
respect to thr production distribution and consumption, 
not only of bread and of meat and of the cereals and the 
herds and Books from which three great food staples are 
derived, but also of the wool the linen, the silk and 
the leather which furnish the clothing of mankind, of 
the coffee, tea, wine, eider and beer which humanity 
craves, and of a thousand far-hung products yielded 
by the bountiful earth for man s comfort, luxury, or 
health 

Included in the general problem are first the technical 
problems having to do with machines on the one hand 
and with fertilisers on the other and therefore demanding 
aid both from the natural sciences and the applied 
sciences secondly, the economic and social problem 
concerned in association and cooperation mutual inter- 
change of information, credit and assistance in general, 
and, finally, those of the agrarian policies principles, and 
laws current la various parts of the world 

The Institute, in fact, forms a vast clearing house for 
the exchange of mutual information and aid with regard 
to agricultural matters between the 56 governments 
which form ite members and share its expenses, and no 
better proof can be given, perhaps, of its vigorous growth 
within so short a tune than tho fact that even the Great 
War was not able to shatter it« structure, or notably cur- 
tail Its activities It has steadily continued to achieve 
its objects as stated in Article I \ of its Constitution, to 
the effect that “The Inatitutu confining its action to 
the international domain shall (a) concentrate, study 
and publish as Boon as possible all statistical and 
technical or economic information concerning both 
animal and vogetable products ui the different markets 
of the world (b) communicate to its members, likewise 
as promptly as possible, all su«h information, (c) pres e nt 
upon occasion for the approval of governments, the 
measures to be taken for thi protection of the common 
interests of agriculturists and for tbp betterment of tbs 
conditions under which they work and live " 

The Institute is divided into bureaus or sections, which 
issue valuable publications including three monthly 
bulletins, dealing respectively with agricultural infor- 
mation statistics, and social and economic institutions, 
two annuals, relating to agricultural statistics and agri- 
cultural legislation, prefaoed by a rt*un»6 of world legis- 
lation, three publication* of seasonal or annual notes 
with respect to the statistic* of cereals, the food supplies 
for domestic animals, and fertilisers and, finally, * 
penodie bibliography Of agronomy and a large number 
of monographs upon special questions 
The Institute has an annua! inoome of about 1180,000 
including the 860,000 grant by the King of Italy, and 


the aabrttte from the g o v e rete ro ri m 
boa enabled it to obtain «a 
chmf feature of which is it* Btmry, * 

70,000 volumes even five yean ego, beet 
receipt of some 2,««0 papers And periodicals 
the world Its work it facilitated by the . 

printing eeUk 



its own post office and its own t ^ 
both housed w the same palate which shelter* the 
Institute, which also oon tarns suite of rooms for thftkg 
delegates Since only governments on eligible os mem- 
bers of the Institute private organisations or soetetlw 
wishing to correspond with it must do so through tbetr 


W HEN we joined the war against Garmon 
aggression, two years ago, we realised that 
we were entering upon a vast manufacturing 
undertaking, the greatest the world had ever awe 
Our men in the Arid could only win as they wan sup- 
ported by the men bock home in the machine shop, 
the more efficient that support the soonor would victory 
be achieved and the lose precious blood would be shed 
Consequently the manufacturers of the country mate 
called together to lend them council in building op the 
huge industrial organisation The Council of National 
Defense, thus formed, early awoke to the foot that ft* 
membership included no industrial engineers, and also 
to the foot that there was no national organisation of 
such engineers An appeal for help was sent to the 
Western Efficiency Society, one of the moat active local 
societies, which was about to hold its annual convention 
in Chicago Tho response to this appeal was the forma- 
tion of a national society known as the Society ot In- 
dustrial Engineers 

The first duty of this society was to *14 the Govern- 
ment in the tremendous industrial problems with winch 
it was confronted and its services wen of highest Im- 
portance to tho nation 

The Society of Industrial Engineers m meeting neat 
week in Now York to study problems that ham arisen 
since the signing of the armistice There m no doubt 
that the reconstruction period anil moke greater de- 
mands upon the service* of tbo industrial engineer than 
even the period of feverish wartime manufacture 
During the war the one all important impelling fore* 
was production Everything had to be sacrificed for 
production and methods were employed which could not 
be used in time of peace by a commercial oonosro 
Industrial engineers had to adapt themselves to war 
conditions and modify their systems to oonform srtth 
unusual rarou instances There was some bungling and 
some very inefficient work on the part of novices who 
posed os real industrial engineers But on the whole the 
experience was of benefit to oil parties Manufacturer* 
learned to appreciate the services of industrial engineers 
They found in them res! ''coordinators who worked to 
effect real cooperation between employer and em- 
ployee The Utter began to loseTii* distrust of the 
efficiency engineer and, to understand him bettor, and 
the industrial engmoer himself learned much about 
organisation and management on the one hand and the 
necessity of studying the requirements sod interest* of 
the individual Worker 


Democracy and Engineering in which thaw sape ris pocs 
of the war aw discussed and the serif aims of the in- 
dustrial engineer ore outlined. K hts aid woe needed 
during tht war his services ore e 


5 S 5 


today when our industries are going through il 

period of readjustments The puMW hoe bees, 

to the worth of industrial engtewrihg, arid the indue- 
trial engineer, himself , hag reeereod a most vaiaabte 
education frqpo hi* experience# la tbs war, wo %ihe 
is better fitted than *v*T before to rid the om#*** * 
Urn perplexing grid htaMhi fggpriM 

whteb are now confronting bite. < 


APtt Mtecrfhw* m requested to note the fM t gllwi 
v*dgte that appears on the vtaftMM oaspahring 
eopfcw of 6m*xrme Awmaut. U they mil «»* in 
their newsrel order* at tenet biro week* f rite ““ 

date of expiration, it will aid ro greatly tbte 
them efSrittteerVWe. 
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Yfc* Utefua “AtUwottrt” Net rpptibur,— The 
British battleship "Aftoeourt”— formerly tbe “Rio d« 
.1* Mfaet" buWdrng (or Brasil and taken over by tbs 
British wksn tfae war opened— is notable (or the fact 
that shs baa no laaa than aeven, two-gun turret*, mount- 
ing » total of fourteen 12-mefa gun* a* her maw battery 
Her protection of une inches of side armor u mnforoed 
by Mum protective decks, 17 main bulkheads, and 305 
water-tight compartments The ship, according to 
7k* Bagwtssf , k a type quite alien to British naval ideas, 
which run just now to fewer guns of heavier caliber, and 
in spite of her formidable armament, she is not a very 
popular ship 

Government to Take Over Cape Cod Canal — *1 he 
teeretery «f War, the Secretary of the Navy, end the 
Secretary of Commerce were requested to discuss the 
adywtriiity of acquiring the Cape Cod Canal for the Fed- 
eral Government, and they unanimously concluded that 
the transfer was desirable The Seoretary of War, after 
elaborate studies ad to the value of the Canal made by 
tbe Engineering Corpe of the Arm} , offered the Canal 
owners the eum of $8,150,000, which they declined to 
accept Consequently, the Secretary has asked the 
Attorney-General to begin condemnation proceedings 
and report the facts to Congrats It will be agreed 
that the strategic value of the Canal, providing a prao- 
ttoeHy continuous inside water route from Boston to 
New York tor naval ships, tally justifies its acquisition 
by tbe Federal Government 

Tke Navy and tke Merchant Marta* -Discussing 
the interdependent* of the navy and the merchant 
marine, Vloo- Admiral Albert E Cleave* recently 
designated the navy as tbe backbone of our sea power and 
tbe merchant marine as its nerves and sinews He 
stated hi* belief that navy and merchant marine seamen 
should he paid on tbe same scale cared for with the same 
thoroughness, end subjected to tbe same discipline In 
19l4 tbs total merchant tonnage in the world was about 
SQ, 000, 000 tons The war, chiefly through submarine 
piracy, destroyed 16,000,000 tons, and the new shipping 
constructed amounted to about 11,000,000 tons, leaving 
a shortage of 4,000,000 tons If our program is earned 
through, we shall have in 1920-21 some 2,000 ships 
averaging 10,000 tons in individual displacement and 
totaling 20,000,000 tons The cost of this fleet is esti- 
mated at four billion dollars— -10 times as much as the 
Panama Canal 

Later Particulars of "Hush" Ships —The latest 
statement of dimensions regarding the so-called “hush” 
ships built for the British navy during the war, indicate 
that their dimensions, speeds, etc , a* published during 
tbe war were greatly exaggerated Thus, The Engineer 
givee tbe following dimensions for the battle- cruisers 
‘Renown” and "Repulse* Length, 794 feet, beam, 
90 feet; drs/t, 80 feet, normal displaiement, 28,600 tons 
and fur the celebrated trio “Furious, 1 "Courageous, 
and "Glomus," the dimensions given by the same 
authority are Length, 78* feet, beam, 8i feet, normal 
draft, 26 feet, and displacement, 18,600 tons After 
the “Furious” was changed to a seaplane carrier, air- 
planes had no difficulty in landing cm her deck after 
returning from a flight She is Credited with 18 torpedo 
tube* and with 90,000 hone-power for a speed of 31 
kneta, which, we are told, was very greatly exceeded in 
actual servioe. 

Listtagghlpe for Range-- In the annual report ot the 
Bureau «f Ordnance, Admiral Eerie state* that the 
turret ttarinonry on the "Mketaippi" Ms been tested 
and successfully fired, with tbs ship bated 734 dogwea, 
which, with the guns at their maximum alevatkm of 
16 deipees, gave tke calculated range This I&omim 
of r*n*sfcy Vaing the ship has been practised «uoc*esfully 
by dU«l ships in various engagements of the war, and 
parifoMy in tke I cmg-rangs hb»J>a*da«Hrt of the Oer- 
man fttf&MUutf at Zsetmtgg* end Ortend We 
understand that ia ovr latest turret designs the mounts 
qwaidqig|lHlte|iy»*aa*t«w 
which oowwj, k any bvt vary eweptional okoum- 
rta aea s, wsulri ofevfeto the oeoesnty for luting the ship 
It tagMAfatogte kern teat tee type, dfl-jtek, flO-eaBber 
aavdi gw fa* fa test, "pteted ktieoasiftd beyond eh- 


Skdridt, 

Wireless Between Great Britain and Australia — 
Tke Daily Mail reports that on September 22d last 
direct wireless communication between Great Britain 
and Australia was established when two messages from 
the Premier and from Sir Joseph C ook were received by 
tbe Amalgamated Wirolees ( ompany of Australasia 
from the new station at Carnar It is statod that 
the messages received at Bydmy win perfectly clear 
and distinct, despite direct transmission over 12,000 
miles i 

Hearing Rivets Electrically —With the emjjioy 
ment of women in many forms of work heretofore con- 
sidered too heavy for them ii has been necessary to 
modify the equipment and form tf work in numerous 
instances Such a case is the heating of rivet* by 
electricity in charge of womet Instead of portable 
sooty forges operated by turning a heavy crank there 
has been introduced an electro all v-bcated forge which 
is clean, simple to operate, and readily portable It will 
best a standard rivet in 80 sei oi ds 

A Nsw Form of Variable Electric Resistance.— A 
recent German patent taken out l y J 8 1 rawer relate* 
to a modification of tbe typi cf resistance in which 
an iron enclosed in hydrogen is s irrounded by a heating 
cod As u well known, a small change in the current 
flowing through the healing coil can he made to cause a 
very considerable change of resistann in the iron, and 
such reawtanea* are claimed to havt apt cial applications 
for use with machines of verv variable speed The 
novelty embodied la tbe patent i onsista in making the 
heating cod of a material with i negative temperature 
coefficient In this way, it is punted out the heating 
coil can be caused to bring about t much greater change 
in the iron wire resistenoe, and tin suieitivene** of the 
apparatus is accordingly increasi J 

Simple Resistance Units — To a British firm goes 
ths credit for introducing a ver\ simple type of resistance 
unit which possesses numerous ami important advant 
ages The wire or strip member is supported on a single 
rod passing through the center hk tion of taih leg of the 
sigsagged wire or strip Among tlx special advantages 
claimed are Very large radiating surface for a given 
capacity, small weight for a givin capacity absolute 
freedom fur expansion, owing u the large surface and 
small bulk of metal they cool vm quxkly they arc 
absolutely u naff so tod by vlbrad u or jolts units can 
be run red hot without danger of sagging repairs can be 
effected on separate units tapping can be taken off 
anywhere along the center damp the number of units 
being small compared with a grid resistance of equal 
capacity, there are not many joints to cause trouble 

Electric Welding with Covered Electrodes — 
AcoordmgtoE G Rigby, speaking before the Engineers 
Club of Philadelphia, welds made by plain iron or carbon 
rods as electrodes are frequently ditcrioroted by pitting 
and oxidation, resulting in brittleness and porosity and 
breaking up of the metallic structure Oxidation 
renders a joint peculiarly liable to corrosion, which in 
shipbuilding work is at the highest importance in the 
oovered electrode process the electrodes are surrounded 
by a covering of Mu* asbestos yarn which in fusing acts 
as a reducing agent, and by ex< luding tbe atmosphere 
from the fused metal effectually prevents oxidation 
of the deposited metal The yarn is coated with silicate 
of Na, A1, or the like to vary the fusing temperature of 
the asbestos yarn The electrode furlhor has < ca- 
bined with it a small quantity of metal capable of exprtin, 
a strong reducing action, gpeh as Al in the form of* fine 
wire incorporated in the covering In operate* the 
arc is formed by touching the work with the end of tht 
electrode held vertically, after which the electrode, still 
in contact with the work, u dropped to an angle, when 
the are is immediately destroyed owing to the oovermg 
passing into the igneous state i he action once started 
the electrode melts at a uniform rate so long as it remains 
m contact, and leans a seam of metal perfectly diffused 
into the work, the severing material forming a slag 
which floats end spreads over the surface of the weld as 
it is mad* Steel {fates or castings can be readfiy out 
by dipping the electrode to water and with a relatively 
high current appljfa* tifee point of the electrode to the 
piece to be cut and Bto-riitg it quiokly up and down 
through the thickness nf tee plate, allowing the molten 
metal to drop 


Aeronautical 

The German Air Service— 1 he Fans newspaper 
Rxcelnor in an artieli on < <rinan mutton states that 
on July 1st of the present \ear (xniiunj s uir f >r i in 
chided 1 510 i huaor ma< hints 100 prate* ting bijil ini s 
1 020 reotmnaisstinci mat tun s and 15(1 1 ombers 1 hi 
latter category nululcd 12 giants Germany lost 
600 machines lx tween July Mill an 1 N iimlir llth 
and ddivcreil 1 700 urid< r the t<r >< if It unuistui 
leaving only 800 mar him s in *etl\ ol rvali n and range- 
finding aircraft This state of affairs s i} s tht h xrelemr 
effectually prevents any thought of iggrowun fron thi 
air 

Bleriot’e Commercial Planes — 1 rum our British 
contemporary f light we learn that the Hlonot w orks are 
also interested in commerLin] aviation so much so in 
fact that two new four-engined airplunm of large dimen- 
sions are now noanng (ompletion 1 hese machines it is 
reported will be especial I v suited to aerial transport m 
the E ranch eolonies where roads are none too good and 
railways non-existent In such eases the airplane will 
link up bv postal air service one colony with another 
and with the capital while numerous other spheres will 
doubtless be found m which the large weight-carrying 
airplane will be of inestimable value 

Waterproofing Airplane Propellers with Alu* 
mlnum Leaf — A waterproof coating for airplane 
propellers, which incorporates thin aluminum leaf in the 
finish was developed by the forest Products laboratory 
at Madison Wis , and placed in production by the Wat 
Department The process is practically 100 per cent 
effective in preventing absorption of water particularly 
in the storage stage A 1 rench authority states that 
80 por cent of the French propellers produced are re- 
jected by the pilots mainly becaiuu they are out ol 
balance This difficulty w due large ly to unequal ab- 
sorption or distribution of moisture and can be greatly 
reduced by an effective waterproofing coating 

A Giant Farman Machine — The possibilities of 
poet-war commercial aviation are being realized in all 
the leading countries It is reported that a new rom- 
merciai airplane has just made its appearame at the 
farman works st Boulognc-sur-hcme The new ma- 
chine, which has been christened the Goliath, has 
made its official flights piloted by Boesutnau It is of 
the f 60 type and is capable of carrying 20 passengers. 
It is said to have a speed of 160 kilometers (about 100 
miles) an hour, and is able to make a continuous journey 
of 3 000 kilometers (about 1865 miles) fitted with 
floats the Goliath is expected to be able to undertake 
the trans- Atlantic journey For a start the now ma- 
chine will probably be employed on a l’aria-London 
passenger air route 

The British Air Force — At the dose of the war Great 
Britain led all nations in the air The British air force 
fought on more fronts than any other nation and its 
successes were therefore proportionately greater In 
August, 1914 tbe British naval and military air service 
together mustered only 285 officers and 1 853 men of 
othor ranks In November, 1918 there were 30,000 
officers and 264 000 men At the outbreak of the war 
Great Britain had 166 airplanes 45 seaplanes, and seven 
airships, while at the close of hostilities she had 21 000 
airplanes, 1 300 seaplanes, and 103 airships Besides, 
there were 25,000 airplanes and st a planes being built 
and 55,000 airplane engines under contract The 
Women s Royal Air Force whit h was not in existence 
in 1914, numbered at the close of hostilities 23,000 

Testing Methods Which Preclude Accidents — 
On account of the difficulty in securing suitable pieces 
for the manufacture of larger airplane parts and the 
necessity of conserving material st viral senes of tests 
ware conducted at the Forest Products Laboratory at 
Madison Win on built up beams and struts of vanous 
designs and also vanous typos of splices Results of 
these tests wore used in preparing Army and Navy 
specifications for laminated and spliced beams and 
laminated struts Two simple non-injunous methods 
for determining the strength of struts have been de- 
veloped and further tested for inspection work, which it 
is thought will considerably reduce the number of re- 
jections under the standard method The tests are 
made on full-used Specimens every strut used being 
subjected to the standard test which is more severe than 
any working load could possibly be 
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' CORRY not to l>< able to gay good-bye personally 
^ to all your goal ft Mown who have done *uch ix- 
< client work was the Christman messago from Rear 
Admiral Clinton lUker R N head of t ho British mining 
service whuh oohfx rated with ours in laying the great 
minefield barm r against submarines stretching from 
the Orkney Islands to Not way Vnd in Admiral 81ms 
address just before the Ami man Minclaying Squadron 
left Portland I nglund for h >hil be said After we 
cami into tbi wai a< J sigmdnniim built it equipped 
tin mine layers suit them ovi r to this suit and plant'd 
more mines in liss space if tune than any nation in the 
world over thought of doing befort -one of the finest 
stunts the Navy bus nefomphshod on this nub 

Reducing u new mvt ntion t > prai lice in a few months is 
no small prnblun nspi dally when it is a uum tube planted 
muehdeipir and over bottom )(K>«fftthoiiis doi per than 


and ‘foolish were freely applied to the scheme Con- 
tracts for 100,000 mines would have to be let, and tens 
of millions more spent outright both here and m Great 
Britain based on test of the mine only by parts since a 
i omplete new mine did not yet exist But m spite of 
the several elements of uncertainty thf undertaking had 
the unqualified approval of every nnt in authority from 
the President down 

Briefly the project was for the United States and 
British mining force* to eocperatt in istsbhshing a mine- 
field barrier across the North Si n I etwemi Scotland and 
Norway The minefield would miusuie 2)0 miles long 
by 25 miles average width, consist of 70,000 mines, in 
systems tsch comprising one or mori lints of mines 
neai the surface other mines du pel and yet more, deeper 
still so as to bar or imperil tin passing of any vessel 
whether on the surface or submerged 


furnishings, and other equipment were sent from the 
United States 

Secrecy, as well as haste, necessitated dividing the 
construction of the mine among 800 contractors ana sub- 
contractors Porta manufactured m different places 
were sent to a third place for joining, and all were finally 
sent to Norfolk, Va whence they were shipped to Soot- 
land where the mines would be assembled complete 
for the first time, ready for planting The mine spheres 
were ( barged with high explosive at a plant near Norfolk, 
containing large steam kettles, which poured 300 pounds 
of molten 1 NT into each sphere In this quiet Oorner 
the sailors worked m constant danger from fire and the 
poisonous fumes of the molten explosive Several were 
seriously overcome and one died from the effects, but 
the rest stuck to it through the long hot summer months 

To carry the mine material over, small steamers wore 


ever b< fore y< t this had to be done to me< t the i m inv s 
submanni campngn thi most stri us nu nan to th< 
cause of Ann rim and tin \llies Along with hastening 
oui distnyers inti tbr war inw our Navy Uipartmunt 
advocated other at livi imusures essmtiallj iffensive to 
block up the ( i rman 1 am s 

Towards su<h an epd Butisli distnyers had been con 
stantly plan ling mints near the ( < rman r net hut thev 
eould not pnvint the uitmy from sweeping thannils 
through Resides sinci the bkagerrurk eould not be 
closed locally without violating the neutral waters of 
Denmark and Neuway tin situation needed a harrier 
which w mid include the Sktigerrail and also be toei 
far from the German busts for sui prist m for ct If only 
half successful su h a burner we til l still t < mote effective 
against tubmurim s than inertly hut tug them at lurge* 
Yet it called for sueh nurnlcrs if min s tel 
provide and plant in a short time as 1 1 
make the undt rtaking appear iinpwmil le 

Among the eountUss war inventions 
pouring into the Naval Dure uu of Ordnane e 
upon eulr joining the wai was one yvhn h 
unsuitable in its original form euntaineel u 
devtee that was adaptable to the firing 
mechanism of a mine with great peiesi 
bilitu s if so applied especially against sub 
marines 1 he peculiar virtues of the new 
mint wore extreme sensitiveness and twice . 
therea h tf any other mine -both qualities L 
mvaluat le l ht re suit was briefly that the * 

Bureau of Urdu met eould m July 1017 
assure our n n al authorities that m 
urging the closing of the North Sea the y 
might at the same time offer the means for 
its accomplishment 

lo convert the skeptical i tn ardent 
advocates of tlu new mine to dc velop and 
test some of its features to out line plans 
and settle preliminaries all took time 
but on October 20th 1017 the order was 
given to proceed The terms impossible 


Bases for assembling the Amine ui mines were to he 
prepared m Scotland, at Inverness und at Invergorden 
20 miles eiistant, on Moray lirth above Aberdeen 
( oosidcrations of navigation of shorter exposure to 
submarines and of saving the earnrts time dictated the 
decision to unload all cargots of mini material from 
America at the western terminus of the Caledonian 
Canal and at Kyle of Loch Alsh ippositc the Isle of 
Bkye The cargoes would In transported across Scot- 
land by e anal motor bargas and the Highland Railway 
Limited capacity of these transportation routes neces- 
sitated having two assembling bases for our Mmo 
Squadron instead of one These bases were constructed 
by the British Admiralty, C aptom O G Murfin U S N, 
being the supervisor on our part and in charge of the 
bases when completed Most of their machine tool*, 



Tranaferrlag mins* from truck* to barge* 


rhosen to minimise the effect on the operation la case 
of loss One the Lake Moor ’ was sunk by a submarine) 
in April with 41 of her crew, making almost the only low 
of life in the wholi operation T I e y had capacity of 
2 000 to ) 000 tons and carried 1 200 to 1 800 mines, 
besides stores of various kinds Our imnelaymg squad- 
ron and bases were supplied almost entin ly from America 
obtaining abroad little more than fuel fresh meat and 
vegetables There were 24 of these earner steamers con- 
stantly employed, from February onj two or three sail- 
ings every eight days, all under the management of the 
Naval Overseas Transport Service 
Towards making up a squadron large enough to 
undertake the barrier, we had the old cruisers San 
Francisco and "Baltimore ' converted into mine- 
layers In 191 1 and 1915 In excellent condi- 

twn in spite of their 28 years, and well 

prepared by two years' training and 
development in mining, they made an 
invaluable nucleus, but their combined 
capacity of 380 min as needed large aug- 
mentation ihe manufacturing output 
was soon to be 1,(100 mines a day, and the 
round trip for one minelaying operation 
could be estimated at not less than five 
days— ooalmg, embarking names, out and 
back, ready for the next operation Hanes, 
a squadron with a capacity of 5,000 mines 
would be needed to keep up with the supply 
and thp* plant the barrier as soon as pos- 
sible 

Eight merchant steamers were converted 
to carry mines on one, two, or th«* decks, 
making, with the original two. 8,700 
mines capacity, thus providing a good 
margin for contingencies. Mina* are ear- 
ned on traefcs Of steal channel bar, placed 
With the flange* inward The email Wheal* 
on the box-like mine aaohhr tread «p the 
lower flange, whit the upper flange mrm 
as a cheek agate* the mum' upsetting in 
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baa vy roiling at im Hm mat ipbeiM 
are Mound fwt on the anchors, bo that 
mm end anchor go oror board tofetber, 
the reteaae of the anchor taking place after 
they reach the water 
In oar largest veeeels, there were two 
long tracks on each aide of the launching 
tfeoh, which was the first covered deck, 
the earns on the next dock lower, with 
shorter tracks in between at the ends, and 
similarly more below On each deck there 
were several oross tracks, with a simple 
form of turntable at each intersection for 
convenience in loading the ship and to 
provide alternative routes for getting the 
mines out m case of a jamb 
Two launching ports about 10 feet 
above water, were out through the stern, 
one on either side of tho rudder head and 
about 20 feet of single track led from ouch 
port, forward, to a switch connecting with 
either of the two long tracks Steam winches were 
installed on all decks to haul the mines along in tiams or 
‘ fleets of 80 to 40 Each uuno with its anchor wt ighs 
1,400 pounds and as its wheels an small it takes power 
to give the long trackful of mines tho slow, steady move- 
ment towards the stern which is necessary to make the 
planting interval between successive mines uniform 
At the stern just inside the launching ports wore 
mine ‘ traps, which held one mine at s time on a slope 
Outboard, projecting about three feet beyond the ship s 
slnn plating, the nunu track curved downward, ending at 
45 degrees Upon throwing the trap lever the after 
jaws would open and the mine, of its own weight would 
run down the slopo over the curved quadrant and 
dive overboard At the same time the trap s forward 
jaws would close preventing more than one mini slipping 
through at one opening The mine track near the trap 
was higher than the rest the up-grade serving to check 
tho mine s surging stemwards while mining in a head sen 
Control throughout the mine decks was effeettd hi 
an clectnoal system of signal lights and gongs At a 
oantral point, near the launching ports the mining officer 
could communicate with the cajitam on the bridge, by 
telegraph indicator and voice tube and could signal to 
stop start, or reverse any won h Htations were provided 
along the tracks, so that sentries, in case of a jam or 
anything wroug <ould signal to stop the winoh oon- 
norned and also to “walk back, or ‘all clear again 
To enable tho cntin load of a ship to he planted in one 
continuous string elevators were installed iu tho forward 
part of the ships so that os the mines on the launching 
deck moved sternward those on tht lower decks could bt 
hauled forward to the elevators and sent up to be planti d 
in their turn The elevators were hydraulio or eleotne 
six m four ships four in two otlurs All wcr« tho Otis 
Company s standard platform typo each lifting two mines 
at a time in JO seconds tho round trip lhc trans- 
fer capacity between decks was ample for the uimiBwm 
rate of mine planting even if half thi elevators should 
become disahled but during seven months in all kinds 
of weather, of 82 elevators only one failed— once 
The experience of the British with elevators had not 
been encouraging and then were other points where we 
took a aew di parture and huc ceded Thty had trouble 
from the trai ks rlosing or opening with the working of 
the ship in a seaway, thus binding the mines or allowing 
them to drop between tracks and jamb Our design of 
a steel cross-tic mounted on a wooden bolster obviated 
any such trouble, although our tracks were of much 
lighter section than theirs Then there was the question 
of switches Homo one suggested a parallel motion, 
pivoting eaoh switch rail at the single-track end, 



which made our switches mcr dil 1> simple and effot tivr 
The aim throughout was to in ike th< mining installa- 
tions substantial enough t> endure hard usage yit 
simpk to provide power wh r< piwtr was needed 
im lading ample reserve fci timporm disablomint 
Exponent t in our Mino 1 r 1 iring the preceding 
three years had taught that il rtucss intclligi n< t and 
judgment of trained mine crews made the best depend 
tnee and that, where kinky, spm gt win rope and heavy 
lumbering mine weights win come raid automatic or 
complicated devices were dang rons 
In bntf the mining mstalluii i m i irgunuation pro 



1 ( auomeus planted a string f hflO mines 4 1 mill k 
long one every 15 seconds in < horns and 15 minutes 
lhe minelayers other arrange m nts were very good 
though ventilation was soai t fir lack of suffice nt 


blowers while fittmg out The batteries 
wire small mu five mi h and two throi 
inch antt air< raft guns in each ship \ 
cepl Sun liuuuuo and Ualliui in 
whieh had four >-iii<h guns duns wen 
iu gn a( ill mand else w hrri whih our shijis 
wen iittiug out and ior slru tural nas ins 
also il was ncussary t > limit their arma 
mint to anti sulimuriu dilinsL It wn 
c Mill niplalul that Ih squadron wi uld 
ilways hi escorti Mid stioyers and In 
sujipuited agunst hi r[ i i ruts 

With mines tilling si much of the living 
dtik spin tin truth nun vi rj i rinded 
most of lhc tun Mints wire i instantly 
at out s i Ihott horns aud si iu p t >rin i s 
ever ready I » liar mi si lot Ins mdtvtrt 
when wire mini fra ks halt kme high 
or turntablis I > trip tin unwary Bu 

no tomplmnts go ill hnmt r always On 
ship s joki di mauds a wiund < In vron ft i 
every lalloustd shin The i Ulcers and men felt liiteusi 
pride and intinsi in their ships and spartd no oiTort to 
ktip them hi regular man-of war icjndition T hi 10 
Amenian ships nmdt a handsome squadron aud thi 
British ofhitrB as will as out own opt nly expressed 
their admiration 

In capacity fer rallying mines iqmpmint for handling 
and planting tht m contmu ,usl j and gent ral arrangcmi nt 
and quality the Amerii u mini layers were admittedly 
superior to uuy otlurs 

(7 o I ntmuid) 

Fluorescent Fluids 

P ROI JbAN l’l HK1N Head of tin Depart mint of 
Chemistry m tht University of Paris has just 
published the preliminary data and conclusions in con 
lit ctiou with investigations which hi has been making 
of tht phenomenon of till fluort scent, e of fluids 
these investigations were begun some time ago but 
interrupted by tin war and it is not only now that 
Proftssor Perrin has ft It his thesis Is, Ik in such shape as 
to rt nder publliation possibli 

T he investigator has st irti d with the idi a that 
fluorescence is in som way a phenomenon of tin 
molecule and with this idea hi hut prepared glass 
slides with the object of spreading out his fluoresient 
silutions to ullrainicroatopu thickmss 1 hi unmodinti 
rt suits of this proetdurt art tn make it ihnr that fluor 
< scenic involves tho dcstruttim of Hit lluon stunt 
b >dy — not a revi rsihlt rt at tion whn h would make it 
possible for the fluorescent substtmi to regain its 
luminous powi rs afti r a pe rtod of rest but something 
in the nature of p llvmi nration to mention one pi saible 
xplanalion advai ttd lv Ih-ofissoi Perrin lndovd 
hi fee la iinptlhd to suggest that perhaps the molecule 
is fluorescent only at the very inslant of its destruc 
turn so tl at in the most hi t ral htnsi wo have a phtnom 
i non of physit a) disruption 

An interesting point brought out by Professor Pirrtn 
is that temperature and viscosity ajipetr to txirt nt 
influence upon fluortsunt powers Ht even went 
so far us to compare results obtained at ordinary tem 
peruturc and at that of liquid air with iii gativo rt suits 
so far as appreciable difference was ( oik trued 

1 hero is a good deal of analogy bt twocn the results 
obtained by the investigator and tht known facts of 
fluorescence of solid bo lies although Professor 
Porrin is can ful to keep thi two casus distinct On 
the whtilo tlm discussion as translated in thin 
wot k s Scientific Hoi element, is a most interest 
ing ont 
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(olloids at Work 

G RAHAM disi mn 1 that if par him lit or parch 
mint paper ih strit hid over a franc to make a 
li iprhagm that hikIi i liuphraxm or imuihrnno will 
mpaiati mibstanics ml > two until rl ism* 1 horn which 
can paw through u a >1 it ion and th hi which tan not or 
onlv do ho with gn it difh ult> II HiilHtarucH which 
iun paw art us mlly t ipib) if hung rjsttilhgtd while 
th thi th art j liy liki and lluir hiIiiIh its have proper 
ti * whuh differ mnrkidli fri in hi lutioiiH if well known 
crvatih A favi riti ixpmintnl ih to plan a solution 
of Halt udiI of glut n a iinnliruni in thf other Hide of 
wlm h wnt r II mu eluwl> I hi Hall pannes through into 
tht wut r and h hiii tin glut only is to be found in the 
tnemhrani i ovi red 1 1 II 

1 his principli ln« bei n appln d oonuneroially in several 
indiistrus and ih variouHlv Htyled dialysis diffusion, 
iHinoHiH it Routt irystallim substances diffuse more 
rupi ity than others so that certain separations can bo 
madi h< twu n crystalloids as they were origmally called 
bum tines thi vigi table (ell itself becoimis the mem- 
brane through whuh sugar for example is extract! d by 
Iriating tin Hhiidlx.it in this instance with successive 
ihangis of watir 1 hi Uinjxraturi is made such that 
thi ulhmmuB are first coagulated in thi coll walls thus 
facilitating tht punsagi of the sugar solution and then 
ught or more changes of water are brought into contact 
with the p< ncil sue V-shapi d sheen upon thi counter 
cum lit primiph This allows frish water to take the 
last of the sugar (all but about 0 5 per cent for it u not 
tw (minimal to carry I hi extraction below tbal figure) 
from the nearly exhausted pulp and thi juice of highest 
sugar content to bo drawn from the first cell for punfica 
lion 

In the beet sugar industry wi also find an example of 
osmosis lining a membrane A point is reached in 
aryatnlhsing out the sugar when evtn impure crystals 
cannot be won from the rosidual molanso* This 
molasses contains above 150 p< r cent of sucrose and is 
unliku moliisw n from cane in bung unsiuttd for human 
use Iho sugar in recovered by prcupitatiou with 
strontium or hmi or by osmosis In thi latter method 
the diluted molasHcs pansen slowly along one side of a 
aeries of membranes and water flows in the opposite 
direction on thi other sidi A large peruntage of the 
sugar passes through 

Within comparutivi ly mint years tolloids have been 
studied mon intently and niitih work has been done m 
an effort to learn more of what actually takes place in 
reactions involving them Their aqueous solutions 
when pure have the saint boding and freosmg points as 
the solvents thi msotves so thi conclusion is that they 
are not trui solutions but ixussivclv fine particles in 
suspension I lit si particles pass through the finest 
filter papi rs Hnd somi are too small to tie mien under the 
microacope lhe ultra microsiopi i nablcs some studies 
to be earned on through tin olistrvatinii of the shadows 
cast by the particles aud light n fluted by them Col 
loidal gold is responsibli for (hi beautiful ruby glass and 
colloidal ooppir was usul for rid signal gloss until 
chemistry pointed the way for Ibt employment of 
selenium to product that color 

There arc many who grow imp limit nwaitmg some 
practical ruaults from aiademic lunar h wlinh seems 
at times to move with tin spud of a glmur and yet 
progress is not made without suih research How often 
curative medicine has bun comptlhd to wait until a 
way of t ommunn atmg the dusasc under investigation 
to lower animals for study could bu divined I We know 
now how to prepare colloidal suspensions ivntl that will 
lead to mauy common ml applications At least two 
may be mentioned as act oinphsheel and oue of these has 
been dove lojied as a result of the war 
The importance of a concentrated easily handled 
efficient fuel for war and merchant vessels is obvious and 
in times of emergency when speed and space oount for 
most this importance is greater than over A colloidal 
chemist conceived the idea of fortifying fuel oil with 
colloidal < oal so fine and in such a physical « imditwn that 
it would be permanently in suspension go where the oil 
would and pass through the small onfiees of valves and 
burners witbeiut clogging them Experiments showed 
the idea to be nound and its further development will be 
an efficiency and conservation measure 

The extensive use of metal automobile bodies in 
trodured a problem m lacquering and enamelling for, in 
order to get the required hardness and durability in the 
it must be baked Eventually electric ovens of 


gnat sisc were installed and all went well until, in an 
effort to economise m the use of current the ventilator* 
would be dosed or partly dosed with the result that 
highly inflammable Vapors from thi lacquer and eanmd 
volatile solvents collected in dangort us quantities in tbs 
ovens There were fires and wild explosions, loes of 
work and disturbod schedules 

I his condition affected tho oven manufacturers more 
than tho enamel makers and oik of those making 
electric heating and controlling divmes for ovens in- 
stituted research not on the apparatus but upon as 
enamel minus the expensive and troublesome volatile 
solvents The problem has been solved and the same 
covering materials — gums, ptgm nts etc may now 
bt had in colloidal form in watir Ihey oovor well, 
bake without any material variation from the usual 
im thesis of treatment and whin mil on the metal the 
result is the same The ovens nui\ be ojierated to suit 
for there is no danger The elenm t of safety and free- 
dom from property loss have been secured without in- 
creased <ost, if indeed not without an aitual saving in 
the expense of enamels 

And then because the gums ari in suspension and not 
in solution there is nothing to n ike small pieces stink 
together They may be put into a wire basket, dipped 
into the colloidal lacquer and bake d without being re- 
moved and given the individual attention neoesaary 
with other lacquers If the nulal esn l>c heated slightly 
before dipping a still better job i m be obtained There 
arc uo fat edges and no marks of adhering to other 
pieces Such lacquers or enamels may also be brushed 
on or sprayed as desired 

These developments are real steps forward and further 
achievements along these lines tnai 1 1 exjiected Col- 
loidal chemistry and physical iheimstry theoretical 
though they may seem, are am n (dishing great things 
for industry and when we begin t< graduate chemical 
cnginers well grounded in these m w divisions of chemis- 
try, still greater things n»y be < specked 

The Reporters' Chemitfry 

A GROUP of educators wh • we re discussing the 
courses which a chemical inginur should take in 
order to be all that the title might be said to imply 
finally included nearly all the ingineering and applied 
science available in addition to a few yoars spent in 
obtaining a broad foundation iu guurnl subjects They 
left but a few years for practice after graduation iu the 
span of a normal life whan all the suggestions had been 
combined I And so also a report ir must specialise or 
spend most of his years in preparation The articles 
one sees occasionally, surely couvime us that too often 
science is omitted from the reporter s curriculum 
Iho reoently reported “explosion of a molasses tank 
is an example of what headlines tan do and how often 
the story is more dear to the reporter than the more 
exert but somewhat less spectacular facts Things lose 
their news value if Investigations are awaited or time 
taken to get an authoritative opinion 
In ouo of our largest cities a steel tank had been 
elected in which to store molasses used in producing 
industrial aloohol Th® tank was of great capacity and 
was near the water front so that vessels could pump their 
cargo into storage and hurry away for another load while 
the tank s oontents fed th* distillery with raw material 
One day things suddenly gave way and there was a loes 
of a number of lives Wide* some property damage 
The daily prem seised eagerly upon “exploeion" as an 
appropriate word to describe what had happened and 
detailed the geysers of motassis thrown high in fur to 
desoend with vast destruction on the vicinity All this 
was supposed to be the result of fermentation and when 
it was found that 000,000 gallons of fresh molasses had 
just been pumped m those adhering to the theory ex- 
plained that this formed a seal over the older stock and 
helped to confine the |W With the mol s sees entering 
through a pipe in the bottom of the tank it is difficult to 
m> how thorough miring oould be avoided 
It has also been enggreted that the warmer new 
molasses cooled so rapidly as to cause cootracttos 
sufficient to rupture the tank The opposite has also 
been advanced, nantriy, that the old stock became 
suddenly warmod up by the cargo fresh from the,trdpice 
and Just naturally -pushed the walls out! Io ifi these 
arguments the rats of heat trensmissiMi seems to have 
been forgotten as well as the possibility of expansion 
and contraction vuHiesBy in the tank as wed as bori- 
son tally * 


fermentation is a very powerful agency but exerts this 
power just as powder does, only tetoa ecrytoed. Thus 
the “springers in the canning industry are caused by 
the pressure of gas within the can resulting from fer- 
mentation The tin eaa usually withstands this p r ess ure 
but glass ernes have “blown up ' But even a small vent 
will carry away the gas s« formed and this tank had a 
gooseneck vent-pipe about five inchto In diameter Then 
there were manholes, the doors of which remained dosed 
only by their own weight and on* was open ready far 

**ftandes > the tank roof was intended merely to keep out 
the weather and this light roof would have been destroyed 
rather than the walla Yet when examinations wen 
made th* root was found intact on the ground where 
the subsiding flood had left it U seems reasonable to 
bars expected such a roof to function w tin same manner 
as do light weight roofs in powder mills where they serve 
to vent any explosion upward No one seems to hare 
heard an explosion 

There have been a number of experts to examine the 
wreck and the only published report, that of the grand 
jury, disclaims the explosion theory Then bow explain 
the catastrophe? Mechanical failure at some local 
point following the cumulative effect at repeated stresses 
and there is remote possibility that a few rivets may have 
been weakened through the gradual and weak attack Of 
acids occasionally present MoUasee, being of high spe- 
cific gravity, would soon widen a small breaeh sepeouuly 
with such a pressure as the quantity present could exert. 
A 16-foot tidal wave of heavy molasses carrying broken 
steel plates might easdy wreck fabricated stoel oohunns 
designed only for vertical loads and a person caught in 
it could escape only With great difficulty 

' Slow as moUeses in January I 1 One pohoemnn stand- 
ing not far from the tank when the flood came just did 
manage to reach the corner first and turn as the stream 
rushed by while a motoman with an empty street car 
stopped his ear when he saw what was coming and tried 
to run out the back door Ho was too slow and hnd to 
climb on top and await roeouc. 

The foroes of nature are all powerful bat they work 
according to natural laws 


Mflde-to-ecdw Gmvel 

'T’HE majority of contractors have to take gravel as 
1 they find it and geologists tail us it waa a tong time 
in the making It seems that it may no longer be neces- 
sary to watt for nature to form gravel from day but 
that it may be made when and where wanted and the 
method is described m a recent number of the “l*ttl* 
Journal ” 

It sauna that there was no gravel suitable for an ag- 
gregate m. concrete to be found near the location of a 
southern shipyard where oon Crete shins were to be built 
The question was answerable in %ee way* Move 
the yard to gravel, haul in the grave) over congested 
railway* or malts the gravel from local days For- 
tunately the clays were found to possess the neoassary 
characteristics to enable them to be burned to bant, 
though porous, lumps and a second series of experiments 
showed that when the rate and temperature of burning 
were controlled it was possible to produce lumps of the 
desired sire 

This firmg wes easily done in a rotary cement kfia and 
whan the ooncrct* was finished it was found to pass tbs 
strength tests and to he nearly a* itowig as say other 
concrete. Then it wss demonstrated to ton mmsual 
buoyancy and that meant that * given number Of tone 
of eonemte mad* into a mssel would carry onto 
tons HisTthi 
the steal vessels 

Ths iaetdeat is strikingly jpurirattoe of the oM sudag 
that nt omelty is the mother of Invention and show* how 
•nuance H» finding « auhstitato tor a spsetfo ptupMS 
sometimes improves on old materials. 

far Hk tooty f&mMgg 

OFECmCATlONS for handles fa t fatrencUeg toots 
© ware prepared during tha w*® hy tos Formt FtodM 
laboratory nt Medium, Wm., allowing towns dofa 
striate rrnrfra in tdarn at htokorr and asm i«*dibas 

sggagsaas 
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WM—W -BSoaml Democracy and Engineering 

Some Lessons That Have Come Out of the War 
By Irving A. Berndt, Secretary of the Society of Industrial Engineers 


/'MVtLIXATtON, «v«t progressive, is completing it# 
V/ latest great step forward and after monumental 
effort, almost lit bum an sacrifices and a stupendous 
massing of msouross, aw are promised a great world 

democracy 

Even before the culmination of thie advance, and 
sssraisgiy u *« outgrowth of the very program and oon- 
ditiosw which have made this step possible, this same 
insatiable civilisation is making a new demand lor ad- 
vaneement It u from all indications now inaieiing that 
wd must have not only a great political world democracy 
but a great industrial democracy as well 

The great war was proven that not only must the old 
polities! regime be changed and readjusted but a re- 
oonai deration of the industrial and economic plan must 
follow and if poeeible go hand in hand The great world 
leaders and the best minds are coming to a thorough 
appreciation of the (act that workers and producers of 
the civilised population of the globe besides being 
governed politically along the broadest kind of demo- 
cratic lines, must also be allowed to produce under e 
similar plan and set of principles Does this not spell 
an industrial democracy in every sense of the word? 

Here it might be interesting to consider for a minute 
what steps have led up to this new development It 
has been especially interesting to study it in America and 
to see, sometimes gradually sometimes slowly and some- 
times over night, the marked changes which have come 
over our industrial viewpoints and attitudes Ex- 
perience baa been doing }ta bit for us in this country 
during the war Many things has it taught and espe- 
cially as regards the industrial activity necessary for 
the vtotory we won, has it given us lesson after lesson 
Then, too, these lessons have been generously appor 
boned, not only to the government administration and 
managmeut but to each individual worker as well 

Let us consider som< of the very well known features 
which, coming out of our war production requirements 
are here to stay Broadly these can be i Unsifted under 


two headingi First, those dialing with the principles 
and plan of organisation and management control and 
seoond those which have to do with tin. personnel and 
individual worker under tin j lan 

In the first classification 1 1 um principles most popu 
larly accepted are probably u- f dlows 

(a) A plan for proper fun tionahsation of rcsponsi 
bdities 

(b) A plan for centraluati n of rontrol and manage- 
ment of each functioi 

(c) The application of exptri knowledge to each of tin 

various problems 

(d) The use of tbs trained n md and the development 
of a plan of more intuimvi training for this pur 
pose 

(e) A plan under which ItfuuH programs of all 
activities arc preplanm i 

(f) A most intensive plan f spmalirntior 

(g) A plan for producing ibmlulily on a basis of 
quantity production 

Under the second class tins Imving to do with the 
personnel or individual, we bud a new a<ceptam< of the 
following features 

(a) 1 hB proper selection of m< n for ia< b job 

(b) A carefully worked out | lan jf prop* r distribution 

and assignment 

(c) A well defined and xtai iirhrid method of in 
tensive training 

(d) An adequate provision f rmt isf u tory t omlitions of 
work and activity 

It seems hardly necessary t I >h ba k md justify th( 
atceptanu of each one of th k ff it ires Muffin it to 
say that they have all bet n us d u d found not only 
valuable but really essentia I ind for tuch there ar< 
specific applications avadalh 1 >r firthir analysis and 
of such great ami well-known m ignitudi as to prov< 
beyond all question their tffiitiiuif ss lor instance 
the proven sucoess of the Select \ Scrim Draft without 
which our armies would pr 1 ably still lx in bloody 


oombat is an ixawjile of not only all th« features item 
lied under tbe set odd class but many others tut will 

And from all this has conn t« big realisations so 
big in fact and so fundamental is to make them w< 
believe a possible keystom for th it Industrial Dcniui 
racy for whnh there seems to be auih persistent and 
continuous demand Both are so iqually important 
that it is extremely difficult to know which to set forth 
first They should not be considi n d m parati ly or m 
any order but rather in t (injunction 

Ihe one is the realisation by tin mass imludmg ail 
of us as workers prodmers or traders of tin mod for 
ptoper leadership and control and a leadership based 
not on wealth social distinction or political power but 
one coming from jtroven ability and experience as well 
as the necessary training and edutation Th* other ib 
the realisation by these accepted leaders and directors 
that at the very base of every problem of management 
and control is the human fac tor and hence there must be 
as a part of this leadership a since rc appreciation ou their 
part ol the problems and viewpoints of our workers and 
a real desire not only to study the ir requirements hut in 
complete cooperation to fulfill them 

The. writer sincerely believes these two visions have 
come and despite (he scattered outbreaks of strikes and 
industrial unrest is entirely optimistic of the outcome, 
because of u rumple (e confidence in tin higher intelligence 
of average American |H0ple who with such visions will 
live up to them Nor have those, now convictions come 
alone to those m this country On the battle. helds of 
1 ranu we believe all of our soldiers have had a similar 
experience and when they all return we shall find that 
the men in the ranks have learned to respect able leader- 
ship and that our A merit an Army officers will have 
learned to respect and appreciate human relationships 
These men will be a big factor in our industrial re- 
adjustments 

Returning to the quistion ol definite industrial 

(.continu'd on pngt tik) 


Correspondence 

Tbs seUlort sre not responsible lor statements mads 
In tbs correspondence column Anonvmous com mu 
nicatlona cannot be considered but the names of cor 
respondents will bs withheld when so desired 


“Defend* eat Carthago l” 

To the Editor of the Scientific American 

" Ddtnda nt Carthage was the demand which Cato 
the old Roman senator appended to his every speech 
in the senate of Rome, year after yoar until finally that 
demand was satisfied Oh for a greater Lodge who 
should have arisen years ago m our senate to ex- 
claim as a part of his every speech Delmda tst 
Germania I 

Germany must be destroyed It has forfeited its 
right to existence as a political eutity During the SO 
years of that existence its sole muon d tire has been con- 
quest and domination, political add commercial It has 
been a constant center of plotting scheming and threaten 
ing, terrorising the rest of the world from England to 
China and compelling a worldwide burden of armament 
which, without it, would not have existed Prussia is 
both by aise and aggressiveness the boss of the com- 
bination, and likewise the engineer and builder uf that 
gigantic Camorra known aa the Gorman Empire 
first compelling by threats the North German states 
to form tbs North German Confederation, then bringing 
in by the same force and terror Bavaria and the south 
But oven without Prussia tbe inherent German bent 
toward “conquering the world ’—shown long since in the 


Germany wiU probably, after this war, disintegrate of 
its own amgvd. But if it does not, that should be one of 
tbe testae ef peace Tbe peace of the rest of the world 
demands tfcw dr se di ution of the German trust into its 
so m poao ut states, even as that of our country demanded 
‘ alqdr trust* 

i after aU the world has 


that Prussia hoe entirely <n«l if Bohn Rhenish 
Prussia is no part of Prutwtu priptr being dctaibcd 
from it and constituting nuuly tlut territory which 
the Prussian kings, by hook <i ik eonqu st thievery 
royal dickering, eiueanoery r whatnot have cornu by 
since Prussia started nut to I i William lit Take 
away this nch mineral, agri ultural nn i manufacturing 
district sending the Prussian* I i k to their fens and fogs 
on the shore* of the Baltic ail v 1 1 will have drawn 
the teeth and claws of thi tig r b v ind possibility of 
regeneration Then and only th n shall wc have a 
peace that reaaes to demand nir denial vigilance and 
preparation for war Let them b< fliuked as at the 
beginning, on one side by the 1 < its and on the other two 
by the Poles and it is a sab gutss that they will not 
have much chance in future of <tp in ling at the expense 
of their neighbors, threatening it lx r slates and countries 
acquiring oolonies in the Paeilit oi turning the Baltic 
into a “German lake 

When will our politician* Itgm to underetand it? 

Delenda est Germania I ' 


The Ideal Shoe 

To the Editor of the Scibn riru Vmrhii an 

Prom, the beginning of the world shots have been 
more or lew complicated thing* lut liavt had always 
an elaborated process of construct i m Think that tt-e 
scientifically dosigned shoe docs ml exist yit I mer o 
one with a rigid frame only inpabli of those/ mov 
menta needed by feet It should bo eovircd by any r 
quired material If any part of the frame or mati rial 
should be worn out, it oould ix <asil\ renewed 

FgAWCiae o ( omt aibbo T masts 

Toledo Spain. 

The Wireless Amateur 

To the Editor of the Scmntific A music an 
I wish to thauk you for the publicity you are giving 
the Claims of the amateur wireless operators, as shown in 
your edition of December 28th 1918 It would be a 
great loss to the saentifio world and to the nation, if 
the activities of the amateurs are in any way discouraged 
or limited Their work should be enoouraged and 
favored by the Goveramwt 


Milwaukee, Wi*. 


A Phonetic Alphabet 

To the Editor of the hi ikntihi American 
A recent correspondent of your journal desires a 
phonetic alphabet Hundreds of thousands of dollars 
have been spent in this country tn bring this about but 
all without result 1 think the public will never adopt one 
Hit Oxford Dictionary employs about a hundred 
symbols as a phonetic key to its prrnunriation of F nglish 
words and some phoneticians say that it would require 
a thousand or more to represent all the sounds of human 
spec c h 

There are really but il elementary sounds in our 
language but our text-book makers will have thirty- 
seven to forty-five 

Ewinu Hummers 

Washington D ( 

That Molasses Explosion 

To the Editor of the SinaNTiric American 
I have just been reading in your issue of February 1st, 
some comments of yours on the recent explosion of a 
tank of molaeees in Boston That the explosive po- 
tentialities of molasses were rec ogmxcd a long long time 
ago is quite evident from the language of an old song of 
which I send you one vc rse and the chorus 
Old Dan Tuektr come to town 
lie ewaUered a hogshead o losses down 
1 he lasses worked and the hogshead bust 
And off wont Tucker in a thunder gust 
Chorua 

Out o the way old Dan 1 ucker 
Out o the wav old Dan Tucker 
Out o the way old Dan 1 uckcr 
You re too late to come to supjier 
As a poem no doubt the foregoing leaves much to be 
desired lhe language is inelegant and the last line of 
the chorus is certainly a lame and impotent climax 
following the tragedy of the previous stansa Neverthe- 
less compared with ter* hbrt it is a literary masterpiece 
I have known this song since about 1855 and quite 
possibly it dates from 1775—1 do not know The verb 
* to work used to be commonly employed by oountry 
people to describe fermentation Cider, preserves and 
molasses with some other substances “worked under 
eertain conditions 

Hartford, Conn 


H A J Urns 


F 8 Luther 
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Inferences Drawn from the Destruction of 500 Reptiles at the New York Zoological Garden During Several Years 

By W. H. Ballou, Sc.D. 


D AIl Y newspapers rerontlv reported that aomn 
kind ot an epidemic existed amnia tin i.ptllex at 
the New York Zoological i’nrk Loswb of our hfty 
snakes daily wore aserdied to tootles a name givin 
by the British loinmice to the from h louse 
I>r Raymond t Ditmnin Curator then of reptiles 
and author of Reptiles of thi World admitting to the 


the licks attacked all other an akin finding cosy victim 


il the eye*, which swelled up ir 


writer that an epidemic hud bei n raging dime 
hail been cauw d hy cootus Incidentally 1 
that the earner of the disease was a tie k and tha 
on its ravages had been se cured by use of 
ousting ol arsniuial insert powder on the soah 
snakes, launls, eti Over 500 snakes su 
during the past several >eais before the_check 
i overed 

By this it should be understood that Dr Dit: 
only suocooded m getting rid of the ticks in the 
House, thereby pnserv mg the remaining 
reptiles A new consignment of reptile* may 
at any turn, rcintroduci the epidemic The 
dread ilweuw of 1’iroplastnosis which annuallv 
wipus out millions of d< liars worth of cattle, 
fowls und dorni she animals gi n< rallv m different 
{■arts of this rountrv and tin world is ai cording 
to hactenolugists the efamase which is destroy* 
mg the suakis The valui of a scrum is in- 
dicated by Muir nnd liitihu in the new 
revised edition of their Manual of Bacteri- 
ology when tin y suv 

1 With regard to thi pathology (science of 
disease) of infection by 1’iroplusmata, we know 
notlung The discasis ti»c often extrenn ly 
fatal carrying off marly every individual 
attacked but wt do not know the nature cf the 
changes origin ale J 

Suppose a hilf dost n Zulus tram South 
Afro a when transport! d and unmidmtily set 
down in a inn lid \u York (lustre ( lose 


among those with keel, rather than smooth scaled blindness The Australian keel-scaled snakes were 

snakes I he snakes which alone i si aped attack were rapidly swopt out of existence — a clean sweep — 

those from South America where the iguanas came from, from blood [joiaotung Many other keel-sealed snakes 

showing that they too, ih their own environment, had succumbed Dr Ditmurs observed that snakes in 

acquired immunity damp cages succumbed most readily He put them in 

1 ho kod scale may be described as rough with a ridge dust cages with fair results and thereupon evolved the 


s against a large scale which is smooth The 


By dusting the snakes with i 


thur bodies tuks from tl i ptunsitii disi 
which they wore minium Tin pinnule i 
by thuse ticks bail never Is n nbli to 
donn the deftnsees of tin iguana*, alt 
constantly irritating them On arrival 
Bronx Garden, filled w ith ki ol sealed x 
the ticks scampered off t he hacks of th< u 
and attacked the defenseless snakes 
mediately there wd)|.,nn epidemu first air 


ootus Incidentally hi stated 1 eel scale affords an opening into wbiih the female tiok containing a small percentage of arsenic, the openings of 

seam wor a tu k and that a ehcck can thrust down its head and lay its eggs m the blood the scales were closed and the ticks killed Tides also 

cn cured by usi of a bbiral Here the voung ticks hatch and bvt a subcutaneous life caused skin disease, that is, eruptions, or ulcers of tho 

irt powder on the scales of the \ parasite is relearn d from the blood in the tick ogg into skin which the use of tho powder ended The powder, 

Ovir 500 snakes succumbed the blood of the snake, where it breids with enormous penetrating tho pores in the akin, naturally reached 

>eois before the_e,heck was dia- rapidity 1 he parasites accumulate in the lesions of the down, in somo coses to the egg* of the ticks, killing them 

snake, a septic condition follows and duath is caused by A sick snake, reached in time, thus hod hi* enemies 

mdtrstocnl that Dr Ditinars has intoxication (blood poisouing) Oobrasfrora India are not killed, hts ulicni ond infection of blood given a rhanoe to 

ig rid of thi ticks ui the Reptile affected The American gopher snakes arc afferted only be met by the reptile s natural defenses A cure followed, 

r\ mg the remaining . if the snake was not too far gone before applica- 

nnicnt of reptiles may . tion of the powder 

u the ipidemic The jl^r i A snake, of course, u an extremely nervous 

stnosis which annuallv Jay / anmial and getting him thoroughly powdered 

i liars worth of tattle, I JjF\t VV J j is some job Handlers of snakes have to be 

als gi n< rallv m different XL wl/v if Jt . TV H Jt careful with affected snakes, as the ticks 

1 tin world is m cording U W ijJJ XSe Vt dll ri Jj readily and willingly transfer their operations to 

wean which is destroy- V 1 Jt y\j y ,/ [J humans whose blood they somehow know is far 

alui of a scrum is in- XiSJyyjA? easier to reach Many types of snakes carry roal- 

Ititchu in (he new XJ* anal S crni * but ars immune from malaria 

Manual of Bacten- -S jK, When, however, they come in contait with 

-Wt snakes without such immunity, the disease takes 

pathology (science of J&T/Q /S- B, ' hold of the non-immune# The iguanas nnd the 

I’lroplusinuttt, we know Jx 'W* snakes from tho same region of South America 

we often extrenn ly jrp Jt ■»'•« arc immune from tho blood contamination 

oriy every individual fp ^ /J BP and ulcers caused by parasites borne by ticks 

know the nature cf the jj j > ^ These same iguanas and snakes, however, when 

J - — — ^ 3 introduced to reptiles having malaria or other 

in Zulus irom South ,V\ w* diseases, get those diseases, having no immunity 

d and lmmidmtily se t / \ thcreform 1 hus is shown plainly how disease 

v York theatre (lose / \ > mav spread among humans and lower animals 

i< suit in tin hl /ulus It aW indicates that we get disosses from 

lo wlmh they are im which we are not immune by contact with 

; ting some oi all of the persons ot lower animals which have the germs 

iv hi ( li they win mtro but are immune from them We leave New 

in night bo nf. cted by "York and travel Vie get disease in a new 

w Yorkira to which the <v y? looality from persons who are merely carriers 

mini Nulhir of thi \ I y\ U of the germ* to which they are immune The 

f " ,ml 1 ', mv ' V , / UhftU __ strangers we meet get disease by contact with 

Ihi aw n of the otlur X L u» bf acquiring our germs from Which we, mtr- 

mpjned at tin Uron 2 jJ XULUUJ selves, ore immune These matters which 

IN (li/iinlo) were n f \ have been proved by the Universal war on 

rim I hi V bon upon I 1 disease ought to impress our health authorities 

tli painsitii disease to \ Y / with the fact that mere quarantines are not 

' [ h ' P iriwito tarried A ' L «nou*h to wholly stop Uie introduction of 

‘ , M 11 ab, ‘ ^ , brcu , k jfl \ b\ ' disosse as has lieen shown by the world-wide 

till iguana*, although jf J V \ Ha ‘ ’ KYVt spread of influents tet the people or animals 

ill On arrival at the . 1 U\ r /un out of quarantine and they im mediately give 

Lth kiol Healed xnnkrs 1 J l W \ #1 / Of off the germs from which they are immune to 

hi backs of thi iguanas v VyUfi Yx\T/y/ pMpte wo are not immuno, and vloe Versa 

lenspluci Hnakes lm f t v V 5 * Our previous knowledge of ticks as carriers of 

epidemu first among a i. — „ blood poisoning psrhdtas has been summed up 


large group of Australian snakes Having The ticks that carry plraplasmosis. (1) The remale, 
kilted off the entire collection from Australia, after feeding on animal blood] (4), (») the chigger er 


* poisoning parmdtos has been summed up 

, (Jt) the egg; (») the tick to date in their new edition of the Manual Of 
r tick that attacks humans Bacteriology, by the JSSSm, 
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Doctor* Robert Muir, Patkologiit of the j 
tftimri of Glaapw, md lama* Ritchie j 
at ite Royal Cottage of PhydcHUu’ 

Laboratory, Edinburgh Of PlropLaamocu 

ttey »y. 

“Up to the present, no human disease 
has teen proved to be amocistod with the 
preeenoe of piroplasmata, but aeveral 
important diseases oaueuig world-wide de- 
vastation of domeetio animal* an almost 
certainly earned by protosoan parasites 
of this group • Humans, however, hrtng 
on erysipelas and blood poisoning by 
scratching the irritating bites 

"The Piroplasmata are pear-shaped 
opo-eelled animal organisms from one to 
one and s half nneramiUu&etsrs long, and 
varying in breadth Ihe outside wait is 
damn, the inner section appearing oftui Examining a newly arrived anacc 

as if vacated At their broad end there 

is a well staining mass of ohromatim lhe organisms and periodically extends mh 

are found within the red corpuscles of the infectul and attenuated It is tin 

animal and also free in the blood generally In the cephalus appendicidatus, a; 

former situation there is sometimes only one within do its moulting It can o 



Examining a newly arrived attaeonds from Central America for ticks 


The organism is small 
riMti of the Ink lthipi 
t drops oil from cattle to 
an infection much more 


a cell but the number varies under different eirnum- quickly and widely through a herd of oattle than the 
stances and in different species Multiplication takes earner of the Texas fever 


place by fission, or dividing into two parts each part "The parasite Piroplasrm 
becoming a new parasite 1 ho new parasites remaining fever of horses It also 1 
for a time m opposition account for their 
different appearances or shapes m the oells 
The forms free in the blood may obtain 
entranoe into the red cdls by means of 
pseudopodia, or prolonging their pointed 
ends of protoplasm Infection is usually 
earned from infected animals by ticks 
In one case Koch has destntud the 
development of the organism in the stomach 
of the tick, of spiked protoplasmic processes 
sprouting out from tho broad end of the 
protoplasm, and the joining of two such 
individuals to form a xvgote, or fertilised 
egg Observations by Christophers in- 
dicate that a new globo-shaped body now 
appears, called the oOcytit stage and further 
development consists in a division into 
sporoblast* or minute bodies which may 
affect the whole tissue of the tick, espe- 
cially tho salivary apparatus The eggs 
also are affected, and the young ticks devel- 
oped from those are capable of carrying 
the disease to other animals Frequently 
when an animal has passed through an 
attack of piroplasmosis it is thereafter 
immune to the disease If the parasites 
have not disappeared from its blood ticks 
feeding thereon may give the disease to 
other animals not immune 

‘The parasite Piruplasma bigeminum 

according to I heobald Smith is the cause has made it 

of Texas, or red eater 
fever, a febrile condi 
tion which occurs m 
tho Southern States of 
Amenoa Argentine 
8outh and Central 
Africa, Algeria, various 
parts of northern 1 u 
rope and in A us trail i 
lhe organism gets its 
name bigeminum from 
the fact that it is often 
present In tho red blood 
cells m pairs, which may | 
bo attached to one 
another by afinethread 
of protoplasm the re- 
sult of delayed division 
of the celle Tho infer 
tion is spread by the 
tick, IAoopkilua ho vis 
and some of the rharac 
lenstics of tho duoase 
are explained by the 
faot that this insect 
goes through all of its 
moultmgnon the animal 
on which it alights 
'The parasite Piro- 
p loams porvum was 
discovered by Thetler 
in the blood of cattle 
suffering from the 
African Beat Coast 
fever, a disease closely 
wewwHng the Texas 

twfm It A0*st* • toog fttfMNiMiitfMltlirtM 

strip of eoeat in Afnea Itampto tofwtatf eaa te done to the way efdried-appiaecelp 


legs Soon after Lept us 
thinugh the larger swi 
pi am after whiih thi 
congested the affertid 


pu gives rise to binary spot bitir fi 
i South Afnoan disease, gets frantu 



earned by the tick, R evertsu Theiler 
noted that when the blood of a donki y 
which had survived the disease was mj< oted 
in a horse the horse suffertd but slights 
thus suggi sting a possible Imp of immunity 
I In psrasili 1 iroplasma tarns infi its dog» 
through mfoition bv ticks 

Man is affect d by both lu hn and i hig 
gers of the Order At anna Tin eluggir 


i tho hum mil od Dr H 1 ( hittcudon 
Tlu Dl| irtim nt of Agr i ultun Washing 
l 1 hr s p sis iri Ihclirval orsixleggtd 
it initis lie adults of which have light 
r Lept us irritms burrows under the skin, 
rger swi at p ires a small rid up t ap 
huh the surr muding surface be times 
affoctid aril sproatliug 1 he mflamtd 
rs with a w it r blister If tho victim 
rausi of thi ri suiting irritation and 
r itches tin skin trysipilns or blood 
nsonmg usually fellows 
In tintral Amenta a thigger burrows 
ldi r the ti nails of humans usually 
using the loss if the rails aftci the 
,).« lut h an i the larvae esuse ulcers 
ffi tiM triatm nt lias hot n hut by usp of 
rmunganaf of pitash used in the same 
u mi as in iosi of snake bites 
At thi Uronx Zoological Carden is the 



Dried-Apple Sculpture 

D OWN m hmxwll lonn lives Miss 
Isabel Million who has treated a new 
and distinct art lo he brief she has 
cli vi li ptd dried apple si ulpture with re- 
inarl aldt results as is evident from some 
of her work deputed in the accompanying 
illustrations 

lor years Miss Million has bun 111 - 
ten stoil in tin vanouB types of moun- 
tain! t rs w ho rame down to her fatht r s 
stort to trade H ivmg artistic ability, 
she tru 1 a got I in mv timis to model 
thur quaint and wei thi r beaten fans by 
thi i >m i ntional methods of sculpture 
but the n suits did not satisfy hor One 
v nmg while tutting apples to dry them 


pi and nottd its striking 
r semi lanoo to tlu 
wrinkled face of tin 
usual elderly inouu 
tanner whom she bail 
en h ttvored to portray 
taking up a sharp 
ki ife slu did a litlli 
rutting so as to fashion 
l) u wrmkh (1 iipplt ml 
n human fait I he out 


EtCwpte tcfwtari am te do»c la tho way »f dried-app U ocwlpiarc each dot! simulating a living Tennessee mountaineer 


I art and sin 
work » xptri 
g in driod-apple 


Miss Million has 
found a satisfactory 
prt wrvfttive with which 
sbt varnishes the dried 
apt It heads when tiny 
1 t ri uhed the di 
s I slate of dryness 
T In t ostumeB and ai 
tessones are carefully 
( opu d from life mdot d 
Miss M dlion always has 
some particular person 
in mind when she 
evolves a little doll with 
a dried-apple face 
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Railway Terminal Problem at the Port of New York 

Plan for Bringing Manhattan Island Into Close Connection with the Railroad System of the United States 


T fir New \ ork and New leiwey Port and Harbor 
L>c\ c lnpmcnt Commission recently invitid Gustav 
Imdcntlial who designed tin lldl Gate arch bridge 
to givi Ins vipwr as t> the best nut hod >f solviug thi 
transport ill n | rot li 111 at New \erk partic ularly with 
regard to (In Hudson River and the transfn «f fiught 
and posec niters between N « Jirscj and Munhuttull 
Earlier Attempt to Solve Problem 
We re rent ly drew attention to the fa t that over a 
quarter of a century ago tin urgent mud for better 
(omnium all in be tween Manhattan Island an 1 the main 
land was fully r< cognise 1 lit gre it railway systems 
that te rmmatc on the. Je rat \ wale r fr mt we re partirularlj 
cone ernad with this pr 11 in and an attempt wus made 
un ler the initiative of (In 1 e nnsylvama Itailrmrl to 
get combined action of all of the lailroads foi tho erec- 
tion of ft grout bridge across the. Hudson Itiver for the 
ace immodatim mainly of Ih steam railroads but also 
of tre liny tracks and vehu liar trufli Partly because 
of lie iikIiiiuIioh if tin i ulriads of thuf day to throw 
tin greater part of the hurile n of construe tion upon the 
luinsylwima Railroad and partly lneause the develop- 
ment of the electric loentn tie e remove d the priuetpal 
objection against tunnel tnflie the bridge project was 
ahandoiK d and the I’e unsvlvama Railroad built its own 
tunnels at i Id Street 

The Present Enlarged Scheme 
The plan which Mr linclenthal presented to tho 
( uiumission is shown in the lurds-eye view of Man- 
hattan and Jersey t lty which will la found on the front 
page of this issue 

So far ns th railroads are concerned it will be seen 
that every one of the systems which now terminate in 
Jersey ( lty will have dire it entruuee into Manahattan 
for freight and pusse ngers and also unbroken communica- 
tion with tho railroad systems on Staton Island, on 
Long Island and m the New England territory Tho 
syste m is ho arranged moreover that all railroads which 
enter what it is hoped will be the free port of Now 
\ork will have direct necess to tidewater throughout all 
the stroteli of shore frontage both on the Hudson and 
hast Rive rs and on the Upper und Lower Bays 

I he total estimate 1 cost if the project is $211 000 000 
—a large sum c onsiele re d by itself it is true but not so 
large in comparison with the total cost cf approximately 
$500 000 000 of tho subway s used me re ly for local 
passenger transportation m Manhattan and Brooklyn 
What It Is Proposed To Do 

The main elements of this comprehensive scheme aro 
as follows 

1 A bolt lino situated about two miles from the 
Jersey water front and mtersei ting all tliei rail nods that 
run to tidewater 

2 A large frtight classification yard for breaking up 
and reassembling freight trams for dispatch to the sivural 
destinations of tho freight 

3 A railroad and vehicular bridge across the Hudson 
Rive r opjmsite 59th Street Manhattan by which freight 
and passengers from the West could be earned directly 
into Manhattan 

4 A largo central passenger station 800 feet long by 
460 foet wide to tx built in Manhattan 

6 A two deck elevated railroad with four tracks on 
each deck leading from the bridge und extending along 
the Hudson River water front of Manhattan Island from 
the bridge to the Battery, and a tunnel at the Battery 


connecting the southern end of Huh elevated railway 
with the railway system la Jersey ( ity 

0 In later years, whan the system outlined above is 
completed it may be extended by carrying the marginal 
elevated railroad around the Battery and up the easterly 
shoreline of Manhattan on the h ast River, and also by 
building a tunnel from Greenville N J across to 
Brooklyn to connect with the existing railroad system 
on Long Island 

Hudson River Bridge* th* Kay to tha Situation 

It will be realised at once that tho most important 
link in this whole project will be the huge bridge acroes 
the Hudson River at 59th Street Because foundation* 
in tho middle of the river would have to go down from 
250 to lot) feet to find rock bottom for a pior m mid- 
nvor it is absolutely necessary to span the entire width 
of the Hudson without any intervening pier This 
means that between tower* the bridge must measure 
3 000 feet which is about double the span of the existing 
Brooklyn suspension bridges Ooocl roe k foundation can 
be found on each shore of the nvei upon which the mam 
towers, each over 600 feet m height or about the height 
of the Singer tower in New York w Milelbe erected The 
bridge would be earned on four cal les each of which, if 
built of wire would be five feet in di i meter, as compared 
with the 15-inch diameter of the cable* of the old Brooklyn 
Bridge To get the necessary girder width to resist the 
enormous wind streeaes, the bridge would have to be 
about 175 feet m total width and this on a two-deck 
structure would provide on the lower deck room for four 
freight and four passenger-train trucks and on the upper 
deck for six rapid-transit trai ks two wide driveways, 
and a passenger promenade By far the greatest load 
that the bridge would oarry would be the deadload of 
its own weight ' All the heaviest trams snys Mr 
Lindenthal, ‘ and all the vehicular loads that oould be 
put on tho bridge would be only as a string of flies on a 
he avy wash-line ” 


It is evident that the Hudson River bridge at 50th 
Street, and the tunnels from the Battery to Jersey City 
for empty returning cars, would offer a circular system of 
transportation of great oapaoity and elasticity for the 
handling of every kind of freight The marginal elevated 
railroads, moreover, would be associated with a system 
of warehouses manufacturing lofts, market hall* and 
freight stations, which would be located alongisde the 
elevated structure The freight could bo delivered by 
gravity to street level and there pioked up by motor 
trucks for distribution 

Although the bridge would cost about $76,000,000, so 
great would bo railway track capacity that it would tides 
18 tunnel*, to provide the same amount of accommodation 
It is perpetually reiterated that a tunnel is much cheaper 
than a bridge As a matter of fact, oompared on the 
basts of capacity, it m very muoh dearer 
Q u— H oc rtf Flnaachsg 

Speaking on the question of financing, Mr Lindenthal 
told the Commissioners that as the result of a thorough 
investigation of this question for many years, he believed 
the interests of the pubho would be beat served by a 
separate terminal organisation acting as an agent and 
trustee of the Federal Government, and that such an 
organisation with large capital is in process of formation 
Because of the multifarious advantages conferred, not 
merely to passenger and freight traffic but to the auto- 
mobibats and to real estate and other interests, par- 
ticularly m New Jersey he is satisfied that no public 
funds would be required and that pnvato capital will 
willingly oome forward to build, equip, and operate the 
entire improvement, when once it is sure of the joint 
cooperation of tho railroads, the City of New York, the 
communities on the New Jersey side, and of the United 
States Government 

Lead Pofamtaf from Nuratnf Bottle* 


Continuous Boulevard, Long Island vis Manhattan 
to Jersey 

One notable advantage of the bridge which will 
commend iteelf very widely, is that it would do sway 
with the present irritating congestion and delay which 
trucks and automobiles have to endure in gotting across 
tho Hudson River *The slowing up and congestion of 
vehicles for the purpose of paying toll could be avoided 
by making highway traffic over the bridge absolutely 
free from tolls It is estimated that the automobile 
traffic alone over the bridge would exceed 6,000 000 can 
per year Its capacity for motor truck transport would 
be very great this is estimated at 100 000 tons of freight 
every 24 hours 

CWsaffytif mU Distributing Freight 

The idea of a classification yard on the New Jersey 
side is an old one sod its advantages are evident Under 
this method tho different railroads would send their 
frught into one yard, where the car* going to the same 
destination would be combined into separate trains and 
sent to their local .stetsons Conversely, returning 
empties would be made op into trains for dispsteh to 
the various railroad system* As the trains reached 
the Manhattan side of the tUtfdge they would pass down 
the elevated railroad on West Street and, ultimattly, 
when the system is attended, would continue up the 
East River front The average haul to and from this 
elevated structure for stone tfctiivery would be from one- 
haU to three-quartan of k tali* 


* been made of a kind of glass known as crystal instead 
of ordinary glass, because the former is much tougher 
and, therefore, lees liable to break during the praoea* of 
sterilisation A few weeks ago a French physician. 
Dr Guerbet, made the startling statement that he had 
found that a ease of chromo poisoning ia as infant three 
month* old was due to the lead derived from the glass 
in which the infant’s milk was sterilised Ordinary glare 
doe* not contain lead w h e r eas "crystal” glass contain* a 
considerable percentage Upon careful experiment Dr 
Guerbet found that milk sterilised in bottles made of 
ordinary glass contained no lead, while that sterilised 
in crystal bottles eon tamed from 8 to 9 mill grams 
It is a well known fact that when salt water is sterilised 
in crystal flasks lead chloride is formed, even if the con- 
tent of salt is only nine parte in a thousand Dr Guerbet 
believes that a similar action occurs through a alight 
alkalinity of the adk or the chlorides it contain* While 
tiie amount of lead thus diasolvtd of the milk would, Of 
course, be very small, it might easily become injurious ia 
the ooumt of time since laid ia what is known as a enmu- 
latave notion, 4 inste a d of fa^ng immedia t ely elimi- 
nated it accumulate* in the timing untfl a sufficient 
quantity ti peasant to Mi us serious potion. Dr, 
Guerbet fees mUu ’as to demand tbe posage of ajur 
forbidding crystal glass to be need ti tie amaut ooU|j M )f 
-u " ™'** i v****^m 





AS MYt of Wt naval poli ey againtt ths U-boat it w* 
/» jttfdtcl to build 100 stiel vessel* of about flOQ toes 
dtoptoosment and 18 knots speed and dispatch then to 
European waters They were of a mongrel design, 
unlike anything existing here or Abroad, indeed, m naval 
eyre they store neither “fish, flesh fowl nor good red 

homn* ” Too small for 

service oh the high seas, F 
too slow for effective sub- , 
marine hunting, wedge- 
bowed and slab-sided, they 
are an object-lesson in the 
folly of politteal and lay 
interference in such a highly 
teehniaal matter as that of 
determining what kind of 
vessel* should be built for 
naval purposes 

For it u no eeorot that 
these boats were built against 
the advioe of those naval 
officers whose duty it is to 
determine what are the needs 
of the Navy and what kind 
of vowels will best meet those 
needs Just who was re- 
sponsible for these nondc 
script oraft, nobody seems to 
know, but the recent hear- 
ings before the House Naval 
Affaire Committee developed “w*" b > ' »«*a "<■ 

the following facts 

1 That a total order for 110 of these boats was given 
to Mr Henry Ford, or, to bo more exact, to the Ford 
Motor Company 

1 They were to be paid for out of a $100,000,000 
Emergency Fund, known as the Presidential Emergency 
Fund 

3 That the contract price was $275,000 per boat, and 
that there was to be a fixed profit of $20,000 on each 

4 That (according to the testimony of Chief Con- 
structor Admiral Taylor) they have cost at least $400,000 
por boat, and that the armament will add $110,000 to 
that sum 

5 That Ford put up a shop 350 feet wide by 1,400 feet 
long in which to build the boat* by ‘ Ford methods, 
and that the Government furnished $3 500 000 to finance 
the job 

0 That when the armistice was signed, only seven 
boats had been completed, that five of them had started 
down to the Atlantic, and that they only got os far as 
Quebec, where they were frosen in for the winter 

We understand that the contracts for 50 of the 1 10 have 
been cancelled and that the other 60 are to be completed 

Good looks we are told were saonfioed to speed of 
construction The above facts allow that wo did not 
get the speed, and a glance at the photographs shows 
that we oertainly did not get a uautioal beauty The 
main armament consist* of two four-inch guns, one 
mounted forward of the bridge, the other on a deck house 
aft There is an anti-aircraft gun on the quarter deck 

1 he picture shows that the Lagles can do some lively 
rolling, even when the sea is in a peaceful mood, what 
their antics would be in a fresh breese and a lively sea 
con be left to the imagination 

And what a gun platform' 


SCIENTIFIC AMERICAN 
The Battie-Cnriser “Repulse” 

O F the new ship*, built for the British navy during 
the war, none have created greater internet than the 
‘ Repulse and ‘Renown W hi n the war started they 
were included in the 1S14 program of uiw construction 
These two and another ship wc re mtc ndc d to form part 
of the Royal Sovereign class ships ot 26 760 tons dis- 



station by the fire-control officer 1 his method has be < n 
in use for some years for the main batteries and this 
is the first lime as far as wc know that it has b on applied 
to the secondary batte lies 3 he results havt given great 
satisfaction 

The hull of the ship f rward ih marked by a pro 
nouneed flaring out if the b as ut \ wuter a doubt- 
f il ad\ t egi as it rcsultB in 
ri lie ive | indmg if the ships 
<1 are I n hard into hind 

I u« It is stated thal the 


Substitutes for Platinum 

T HF c|UC8lion of substi 
lutes f ir platinum has rc- 


One of Ford’s “Eagles on her trial trip 

placement and 21 knot* speed On the outbreak of war 
at the instance of Lord Fisher a string advocate of the 
Imttlcveruiaer, the plana of two if the slaps were redrawn 
on battle-cruiser lines 

Persistent report* of a semi official character led to 
the belief that these ships wer mi side rably over 800 
feet in length and of 82,000 to )t (MM) tons lisplaeement 
and 33 knot* contract speed If tlec Lemdo? F ngmtcr is 
correct that is an ovew-stat me ut ind tin le ngth is 
slightly under 800 fact and the utru l spe e d was about 
31^ knots — the higbest speed hi trials lung li knots 
The armoT is light and disposed on a n ml plan pro- 
tection against sinking by gunlire ind torpedo lie mg 
assured by an elaborate system i f < IT rda ins and sub 
division 

We present what we eemsi i r t le the best phito 
graph of the type whioh has re e lied tl is mil of the 
water They are shapely vc«* Is in whi h 1 iftv sei|er 
structures have been avoido I the masting smoke 
stacks etc being of modcnti heigll the tirget 
presented to enemy gunfire b u g this relatively small 
for ships of this great sue 'J he liipl i e me nt being less 
than 30,000 tons, and the engine p me r large (reported to 
be 112 000) the armament is lighter than that of the 
Royal Bavenugns 1 which they supe rue eliel Only 
six guns are earned in the main 1 attery vir f>url5-ineh 
forward and two 15-ineh aft— the. f min in two turrets 
with super tuiret fire for the guns if the forward turrit 
of the pair 

A novelty is the adoption of the 11 ciilcrhne position 
for the torpedo battery of 18 I i eh gins which are 
mounted in three-gun shield ni nls (in to the rear 
Also the. director fire principle his l pen applied all the 
guns being trained and elevate d from a single fire control 


le the best phito 
lied tl is sill of the 
a whi h 1 iftv sei| er 
k masting smoke 
hi igl t the t irge t 
Ih is re lut eve ly small 


F lutes f ?r platinum has rc- 
eiveel almost world wide at 
uit loll many nations having 
sen obliged to devise, some 
lung Most of tho platinum 


J w ir Germany was no excep- 
tion Some of thi ri rent sub- 
stitutes arc (numerated m a 
t.c rman paper flu most im- 
portant se eros to bo tlut suggi sted by Gotthold Fuchs of 
Berlin consisting of a wolfram gold nickel alloy whnh 
can be cast forgid and rolled w of a light e olor and polishes 
brightly whirh platinum does not Another substitute is 
an alloy of silver wolfram and nickel Both those alloys 
are stated to bi ae id resisting A me kcl iron alloy, 
known as plntmit is said to be servu cable ns a sub- 
stitute for platinum m glow lamps it* coefficient of 
extension being similar to that of glass For laboratory 
purpose's an alloy of nickel and chromium affords a 
platinum substitute for wire and sheets but cobalt 
alloys such as cobalt iron and cobalt chromium, are as 
serviceable especially f ir aud resisting purposes 4i 

At cording to the German chemical paper ( hemtker 
7citung 1 rofessor Gewitks of Bonn University, who has 
been experimenting to find a substitute for the platinum 
dishes we ighing from 30 to 40 grammes winch are used a* 
cathodes m analysis by eloetneity has found that glass 
dishes silver plated inside tan be used to gre at advantage 
in order to make the silver coating adhere properly to 
the inside of the glass its surface is first sand blasted by 
which a latter result is obtained than by the use of 
hydrofluoric acid 1 he disheB must be thoroughly 
cleaned first with chromic acid then with soda solu- 
tion and finally with nitric acid before the first silver- 
plating An aminomatcd solution of silver nitrate, re- 
duced by the addition of two com of 40 per cent formalin 
solution w the most suitable vehicle for plating At a 
maximum temperature of 30 degrees a deep blue silver 
precipitate of from 0 03 to 0 15 grammes is obtained in 
thre or four minutes The dish previously dried, is 
provided with a strip of platinum shoot 2 mm wide , one 
end must touch this silver coating while the other end is 
bent over the run and attached with a screw 



»lMato*«|ialNK, «M feat long with *ps*d erf $3-S3 tesWfc Carries six 15-t*ch go**. This skip was bulh la 17 manths st beginning of war 
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World Markets for American Manufactures 

Edited by LYNN W M ELKINS 

A department devoted to the attention of American trade In foreign land* 


Expert Exporting men to scrape our name off the boards, charging by one man or by two, and two of these oases make a 

a. ih« MMrii. mun in Foreign Tradp ,tM expense to us. It amountid to *150, and we had good muU load But if the goods are to go where trans- 

Some Suggestions t g to pay it We had been too anxious to serve ourselves, portation is via llama they should weigh but 80 pounds 

" ' ~ ” limit ad of our customers. per piece, since the limit for this animal is 100 pounds, 


By in lipntlar of Forty V mrt 

T HE house that 1 iivm all ovir tl lliutid btatos and 
sells all uvtr 1 atin Amtntu is a midtllf man— an 
export middlt man N w tin iniddlt limit is thi ft How 
whom nobtxh lovta (In iiiunuf i turt r is always trying 
to tlinuiiutt him und (lit f irugi bu\tr would lit glad 
lo awud paying Hit oninussi m t n wluth he exists St. 
tin right of tin middlt muii I curry m his business is all 
comprised m (lit oi \\ r 1 ■am < 

Ont kind of strw t Inis I tl with parking and mark- 
mi, A. g ) id It nl h is 1 1 1 u s ml on tht subject of patkiug 
ngiiitist tin ng rs if St nth Vmtricuu stevedoring but 
Hurt in mi nH|n<t tf tlu wuljttt that has Is eu little 


b to he used sparingly when they betray properly balanced 


immiti f Hi time thnt tht ^outh Aim nr mi tustoms 
laws ar iilams < n tlu joli and that they are 
admmisti rt d without ft tr oi ftwu 

In piirtn ill ir lit slit ill I rt lilt mbt l thatdutifs 
nrt u*milh n tin gross wnght lull tint tlie 
rates tn annul at by riasoning what w mid lit 
a fair impost on nil wtighl \iu rdini»l\ Hit 
imptrltr ami it nffirtl to haw his p tkigts 
made m y more miuri tlu n nut unity <h mantis 
In hllmg n large ordi r for I it lit s slot kings tho 
garments tamo from Hit Inrtnv in eirdboord 
bm* that wtight d as mut h is tl i stockings 
tin mst I vt s andinfhtst btusHui win aguu 
patkttl in wooUtn tests tbit wtightd 1(K) 
pounds I lit dull would ban bun Irtiiiin- i 

dous to say nothing if frnght ut W ttnts per 
cubit foot Wo tliininuluJ the curdbtmid boxes 
and the pat king tnses and di 1 the stockings up 
in baits hydraulically pressed In this way 
we savt d tht Sihadoiiun customer 7 A pi r tint 
on hut freight bill and an incredible sum in 
duties giving him ltd s rvitt that hi could 
afford to pay for 

In auolhtr ease wlurt Hu outturn! was less 
happy tht vielmi was hmuttlf to bl imi In 
this lountry on a visil In bought it lmndsomo 
saft for his homt oflnt wugiit ont ton or 
tin reabouts Ucing of an ttononueal turn of 
mind lit pun Imstd a fun hue of silks hnndker- 
(hitfs shawls itt and pic kid Hit ui in tin 
safe to sive shipping mid pat king t hargts But 
he math nut lus umsuliir uivoitt in sutli a wuv 

that hi lift tin* liomt ustmus nfhmls no 

ulternaliu othei than to mtcipnt tht saft as Tnllov 
the contain! r for tin silks so his dutv bill rtnd, 
gross weight I 000 kilos at W gold pi r kilo 
$4 000 gold' lie kitketl but to no il tail hi rtfumd to 
pay and his safe and lus silks we re sole! lit public uuttiem 


n tustoms that it goes to New Orleans, thenct 


i is a middlt man — an the source of tho good*, we cannot make the destination Nor is sue the only feature of a package, it may he 

dtllt man is the ft How or thu route too plain If the goods are in straight susceptible of improvement in many other respects 

turt r m always trying wooden loses they should he marktd os follow* Dried shrimp hod for years oome from Mexico, for re- 
buy < r would In glad | 1 export, in second-hand sacks of any old sise and weight 

ii wluth lie exists So 6 del C But when we got a big order for these shrimp from the 

y m his business is all BOGOTA mines in Chile, the pnoe and the freight were such as to 

GIRADOI make it certain that the buyer would oxpeot to receive 

l h pat king and mark- BARRANQIT1LIA every pound he pud for So we repacked the shrimp in 

tht subject of packing NEW ORLEANS neat wooden oases, with a brand, and now we get all the 

lcun st< vt dormg but * 1 orders We repeated thia performance, with oimilar 

I that has lx en little The initials must be four inches high and the towns result#, in the ease of tallow, whioh had always gone out 

uuld re mi mb* r every two inches I his shipment sptaks foi itself, it shows in old oil-tins that were in poor condition when they 

v Orleans, thenct to Barranqudla by started the trip, and whioh wo shipped in heavy tins, 
specially made, and each incased in a wooden 


u framework 

if When you have got the goods aU packed and 
ready for shipment, you have got to supply your 
customer with invoice, bill of lading, and 
iij insurance policy Don t stop there, try to 

v, think of something else that he oould use and 

, that you could give him One suth thing is 
t photographs You con, for a couple of dollars, 
supply him with a couple of dosen pictures of 
\ his shipment, pictures that will show tho 

handlers of thu goods en route what they are, 
. , Im pu turt s that w ill show tbe buyer how the goods 

1 * N an coming to him, pictures that will show his 

j, customers what the goods are and how they aro 

, coming to them After doing this awhile, you 

j will lit surprised to discover what a big aeilmg 

fat lor surh piotures are they sell your 
J' customer and thev sell him mdireetlv by selling 

M hi* t uslouiors When r man is forced to buy 

5j*| goods sight unset a, and often to tell the same 

* goods without evtr having seen them, the 

*3 possession of photographs tolling him how they 

J arc be pot hud right down to tho outside case, 

is a tremendous oomfort to him 
v Similar in contint but somewhat different in 
putpoN is the provision of documents that wiU 
show lieyond question that your goods left the 
pur in proper order A weU regulated sugar 
\ rt finer is alwavB glad to have an outside 

* chemist make an analysis, as it gives him a 
chuck on his own factory, but a sawmill turning 

id tea for transfer across the Andes In each Instance the Indl- out box shocks by the carload is not always so 

ldusl containers are shown on top of the pile of coses mreful M 1o m0ft gureijicnt or count when they 

know that the middleman who pays the bill will 
i*a, to Giradot by river steamer to Bogota via rail and never see the goods Tho 110 per car for a Chamber of 



ixpoitcr, try tn stenul the shipping marks on the burlap surface 


Coramlprce expert tally is here money w#U spent 
Such goods may not roach tho consumer until they get 
to Lima or La Pax thousands of miles away and thou- 


tlu house would of course hnvi had to stand tht loss tb«y will not show up Get a print! i to print them on to Lima or La Pax thousands of miles away and thou- 

As important as tht pinking is the marking Of pious of cotton doth, and fasttn these under the steel sands of feet up Then they may not be just what was 

course the middlt mau should alwtus pack his goods bands The loss avoided on om shipment gone astray expected, and w'hat are you going to do about it when the 

under lus own brands stinting a short name with a will pay for years of suoh marking moreover goods thus consignee refuses to pay? You ean t do anything— 

picture so that t hi illit < rate native can demand the marked when identified to port official* by photographs unless you have your Chamber of Commerce certificate, 

goods by asking for tin biar or the hirst or the palm accompanying the documents habitually get to thmr with a clause in your contract providing that th» eertifi- 


n al monty calm but tht murks must lit used with the 
greatest of judgment t spot rnlly when it comes to a 
question of names Now it is a delicate (outh to brand 
tht purehasi r s n une on his goods — provult il he wants it 


want it Hit re hoiuust his custome 
hi would have as n 
bearing lus own name 
yours Non talk r 
is going to It t the 
wholesale rndvt r- i 

tise himself at Ins f 

expt nse if hi i an * 

help it 1 will 
remember a ship 
meat of fine 
sugar-pint boards 
made to Buenos 
Airts with our 
name stencilled 
in big letters as , 

shippers the L 

consignee Loft, wine In 
promptly ‘durod I 


at quirt d a very destination weeks c 


are left to take their chances in th 
events 

Another important conridcration 


dntually get to their with a clause in vour contract providing that this eertifi- 

i months ahead of those that cate is final eviaenoe of quality and weight of tbe ibip- 
thc regular course of mont I have seen thousands of dollars saved in claims 
by proper attention to these certificates, and as many 
m m packing is the thousands lost by failure to have them They are not 


>ods— provult d he wants it sun of packages Labor in, Latin Amenta is all by hand, to be thought of a# a means for beating your customers 
a middleman ht doisnt aud tht native worker* have 111 tie muscle and less cm rgv but rather os a means for convincing them They make 



wine In kegs for male- back transfer, before and after the rater casing teratra. Orator, dry-grata mm tor rragh tonrfftn<. 
Right, the effective way to mark haled grade by Jeraw of a print#* doth label tnooried VeraM ftmlMMi 


that should be it possible to say just where the trouble bee, and m par- 
of 120 pounds ticular they make it certain that you will get back at your 
be nicely handled wholesalers before the evidence of their f suite has passed 

out of your 
hands 

A case iq point 
relates to our ex- 
perience in ship- 
ping California 
dried fruits in 
large quantities 
to JBuenos Aires. 
Tfcb oiad me for 

ESSE 
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Future of British Flying 

What the British Government Is Doing in Preparation of the Coming Civilian Aviation 
B 7 C. H. Cloudy, Special Correspondent of the Scientific American Now in London 


JC' VERY one realises that the war haa forced a hot considering and reporting to the Air Board (since : 

house development of aviation, which haa to> placed by the Air Cmmatl) regarding the etc p* to 
oompliahed the technical and constructional advances taken to mark the development and regulation afi 
of 20 yean, in the paat two What apparently » not the war, of aviation, for purpow* both civil and to, 
generally recognised, is that the greatest advances have imrual, considered first from tin domestic second fr< 
boon made, not in Franoe, not in Italy, in apite of the the national and finally from the international stun 
Capranl and lta wonders, not in the United Htatea, for point and to ascertain the < \tent to whirh it would 
all know no Other oountry Could put a satisfactory high- possible to use both trained personnel and existing a 
horse-powsr, low*weight engine in production, but in craft which might be, at pen in txu m of tin rc quu 
England monta of the army and navy 

The development of the flyiug machine, the flying In the language of th< lined Htatea it was ‘soim 
machine pilot and the flying machine factory in Groat committee, and it turned m Mime report Kcfcrtn 

Britain is something which _ 

positively staggers imagine- 7" I Tty** 


t exult governimntx 
in the Air Minis! r 
th< tahincf is going to clc with ! (,cl on with the 
war 1ms been so long at mo t)i h| ignn and the excuse 
toi any thing and everything uui tun that now that 
there is no war to get on with mil a peace discussion 
which wools fairly likely to like the government s 
best attention foi sonic tmi tin governme tit is a bit 
loathe, to jump right into any tiling ns lug us i civil xc rial 
transport scheme mu though a hard working com- 
mittee him drafted out the whole plan ready foi action 

But tin report and tbft 
I disi ussion of it havi had one 


positively staggers imagine- I r i W>* fife <1 

turn I hope to tell at least ■ “ ' r * w 1 

the mam outlines of that 
enormous accomplishment 
later, if for the time being , 
it can be assumed that the . 
site of the industry is enor- ! 
mous and that only the i 
armistice prevented its flower- 
ing to proportions at least 
double tbs capacity the | 

United States talked about 
And did not achieve — 20, 000 
engined planes a year — a I 

common ground can be 
reached whereby we may 
consider that the future of 
British aviation is not un- 
likely to bo the future of the 
world's aviation Certain it 
is however doubtful that 
may be to some Amcnoo- 

mamaos, that the United ,, - , . -■ — w 

Mates must look to its air Seaplane accident* such as this one are rue. Indeed, it is generally held that the seaplane l( 

industry, its sir laws, its is best adapted to civilian flying „ 

civil aerial transport and 
look quickly or Great Britain 
will have forged as far ahead 
of us in this utilisation of 
this greatest of gifts of war 
to peace, as she has in her 
war aviation program 
It is too rarly an yet to 
speak with any certainty as 
to just how Great Britain in 
gt neral and the United King- 
dom in particular is going 
to go ahead with tho civil 
aerial transport idea It hi 
painted out on every side 
whore that question of 
“what” and "how is asked, 
that “we are still at war 
and no ono knows until 
peaoe is actually signed, just 
what sort of an army or 
naval flying establishment 
we shall have to maintain 
It is also pointed out, al- 
though this seams loss ob- 
vious to the man in the street, 
that no resumption of thi 
hit or miss civil flying of the 
old daya is possible with tho 
new far, fast and high- 
flying planes m abundant 
supply, that new laws must 
precede civilian flying and 
that an international agree- 
ment on international lews 

should precede local laws. Theae forty men and women were recently carried aloft by a British Hawhey-Page bombing plane, 

and that no international indicating ns peace-time possibilities Ai 

oonventlon on air laws is in 

likely to bs formed until the peace eonferenoe has is not made to the distinguished personnel, although seem to think that only by 



But H tbs particular “why” and “how” end “what” upon American ears ft wi 
of future British civilian flying it as yet indeterminate, it did a great piece of work 


such names as North oliffe and H G Wells ring familiarly aid c 


pon. American eers ft was a great committee because stimulus removed, until the peace demund grows ud to 
i did a great piece of Work the < aparity of the industry 

It divided itself into five broud divisions, and rendered This seems reasonable enough Unquestionably tho 
t least one, and oftoaer more than one report on each industry is going to be allowed to exercise to its fullest 
I these subjects They an first Ltw and Policy capacity the natural shrinkage whuh it will admit 
scond, Technical and "Practical Questions of Aurul voluntarily For instance then an many plants whuh 


th<\ havi turned many minds 
lo (he question and inu< ll 
solier thinking and earnest 
discussion ha\o taken place 
Who tilt industry dstll 
whuh was suddenly, like a 
holt cut of (hi 111 ut faced 
with dm consequence* on 


t hanging ltstlf, with the 
l < suit I lint t lit re is littlo 
fit ling of anxitly and ltss of 
punt t vi n uniting airplano 
workers 

1 rom tin disc uxsion and 
llit thought as out catthes 
it lit it and there in talks 
with this governmental 
lltiual and that setretary, 
that tltrk and this airplano 
c iiiistrui tor, this minister and 
that tcdirmal man, conic two 
i It ar i ut all as hirst under 
no < irtumstances must 
Britain x immense industry, 
as treated by the war, be 
allowed to withtr and dio 
Nctond equally impossible 
is it to forti a growth of 
civil atrml transport merely 
liecaust one lias fac tones and 
jilnnts end aviators To cite 
a most homily comparison, 
we had roads and horses and 
wagons and men for years 
before vu had rural free 
delivery When we got it, 
we got it little by little, bit 
by bit and made a success 
of it So must it be with 
uu\ will rounded si home of 
i ml aerial transport — it must 
grow as fast as tho public 
will have it and no font tr 

If the two ideas stem in- 
compatible one comes readily 
to the third wluih is gupping 
every one s attention here— 
governmtnt interference, 


rial tianxport Bonn say 
i and some say another, 
t nearly evt ry om, in the 
r Ministry and out of it, 
the trade and out of it, 
some sort of government 
kept alive with the war 
enoe demund grows up to 


there is nothing vague or Chaotic about the preparations It divided itself 
made against the time when peace and laws duly made at least one, and c 
add passed make possible toe beginning of the great of these subject* 

development of cavil aerial transport to which Britain second, Technical 

trtaif farwgrA. Transport, third, 

To with— and to gn a long way, with as far os Aircraft Industry 


It divided itself into five broad divisions, and rendered 


looks forward. Transport, third, Bttsiiiesa Questions Relating to the are conversions— which were automobile 'factories 

T» begin with— and to gn • tong way, with as far os Aircraft Industry and Aerial Services, fourth, Labor, sewmg machine plants or button fu tones or furnit 

that «a#l-r<!reAt Sjrittte'* forehanded government ap- and fifth, Research and Expert Education factories, which turned their facility to some nart 

pointed a 0W1 Aortal TrnMport Committee ni»rty two This comprehensive iebeme has been followed in the airplane making, when it was realised, two years aim t 
yoSW-fa May, Iftl7-with the ovoyad object* of moat exhaustive manner and a complete and printed lOmmu* on w « „ * g ' 1 


To Wfo with— and to go a long way, with A* far os Aircraft Industry and Aerial Services, foi 
tljkl **ti!~H3reat Britain's forehanded government ap- end fifth, Research and Expert Education 


urned their facilities to sonic part of 
rhen it was realised, two years ago, that 
(OmUnutd on paqe VO) 
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The Motor-Driven Commercial Vehicle' 

Thit department u devoted to the utfeieiU if prevent and prospective owner* of motor truck* and delteery wagon* Th* editor will «n> 
question relating /> mechanical feature*, operation and management of commercial motor vehicle* 


Condenser for the Cooling System 

W iiFN a trm k does hard work 
i specially on low gi iu the wati r in 
I he cooling; system U nils t h< at up 1 oil 
uud steam and < oust qu nth lonsulir 
ably water may l» list n, < saitating 
• xtra trouble and inconvciii n i ___ 
in filling up In smurmr tlm If 
kind of trouble is aggrin Hd d b\ 
the hot weathir and in uintci 
when easily eiaporutid on 
fieeamg solutions an used tin 


which is plait d on top nt the 
the radiatur m plate of (In 
ordinary radiator tap I he 
\upor, hot from thi ruiiatoi is 
forced to pass upward through a 
«t rios of v< rtu ill tulies which are 
provided with linages to ini rtast 
tin radiation of hint ns the 
tulxis and flanges arc i \postd 
to the currents of air the to >liug 
effect aetuulH is eonsidt ruble 

I ho vapor is eondi ns* d and 

drips batik into the radiator in . . 

sttad of being dissipated in the ta j, 

liir and altogether lost In ad- 
dition to (lit model illustratid, 
which is intiadid fir large trucks 
radiators are m ide for small true ks and 
for passe tiger airs liitlu latter ease tin 
cooling ile mint is simply n mil of plain 
thin-wa!l«el (upper tubing 

Easily Loaded Low-Hung Trailer 

L OADING and unloading heavv ma 
tonal often is diflie ult ind wasteful 
of time when it has to bp h imlhel to and 
from the platform of a tiuek or trailer of 
ordinary height and turn is money An 
appreciable Naving is etfeited when tin 
height is materially ri duri d A inanu* 
faeturer in the Middle West who mihis 
a specialty of trailers has brought out a 
sum-trailer with the loading platform 
dropped well below tin level of tin for 
ward part whie h rests upon tin rear end 
of the truok or tractor with the usual 
turntable coupling arrstigi mont 



1 he Missouri Highways Transport load It is assumed that the automo- vibration of motor truck service, remains 

( omnuttce has just given out a series of bile loaded, weighs two tons, and that in and often causes trouble One radiator 

good loads pi lures and diagrams, one delivering one horse-power per hour to manufacturer has succeeded is making a 

of which translates the California testa the drivers the engine consumes 1 3 pints radiator w which SO per cent of the Joints 

so admirably into teams of dollars and of gasoline, per hour The gasoline con- are eliminated altogether, along with SO 

tents that we art unpi lied to add it to sumption for the different surfaces then per cent of the possibility of joint trouble 

, There must be some joints, and 

those are made by a process 
which brings the parts together 
under sueh heavy pressure that 
they are very strong and well 
adapted to resist vibration A 
material reduction in weight has 
also been brought about by 
careful designing and distri- 
bution of metal, without making 
the radiat or less substantial than 
former models 

Using the Truck m a Tractor 
on the Farm 

A COLORADO farmer has 
found a new use for bis 
motor trurk He has been in 
the habit of using a big tractor 
to haul two wheat drills, and was 
able to put in JO acres of wheat 
in a working day A motor 
truck was used to carry seed 
gram to the drills because there 

_____ . was no way of carrying it on 

A miniature condenser to The cost, in gasoline, of a A motor truck radiator in which Tu* 

take the piace of a 20-mlle drive over good SO per cent of the Joints tried of putting the wheat on the 

radiator cap and bad roads a re eliminated fi® 1 * 1 l * heftd o( t * w tractor, to be 

picked up in tne courses the 

our previous disillusion The diagram bit urns a matter of mere arithmetic, and work , but this did not work well, largely 

in question reproduced herewith shows any user of the rowels will immediately for the reason that cattle found the. 

Ilu amount of gasoline that will be con- think of the puce he is paying for gasoline grain and devoured it 

sinned m running i loaded uutonwbile for am) evteid the arithmetic to show tho So the farmer tried the experiment of 
Ml miles >yor the several types of road cost /, him of the poor roads that bi is using the truck instead of the tractor to 

which figured in the teats A fuller fore < d to uhl in the eourse of his business pull the drill, at the mime time cuirymg 

the seed wheat along with it, and the 
result surprised him Auording to his 
own statement, lit covered just as much 
ground with the trurk and one drill as he 
did with the trae tor and two drills, freeing 
tho tractor and one drill for other work 
and eliminating a good deal of trouble 
beanies It w os also fqpnd that the t ruck 
packed the soil less than the, tractor It 
would seini that the truck, following the 
suggestion thus brought forward, might 
w rll become an important feature of the 
farm machine equipment, doing in addi- 

A low-hung trailer adapted to haul lumber at a great saving of time and money tlon to what is ordinarily recognised as 

Sts own work, certain jobs that fall he- 
m , t, , , tween the province of the tractor and 

statement of just what those type* are Mote>r Truck Radiator for Rough Work t hat of the horse or the unaided man 


The coat, in gaaollne, of a 
20-mlle drive over good 
and bad roads 


A motor truck radiator in which 


our previous discussion The diagram bn i 
in quistmn reproduced herewith shows any 
Ilu amount of gasoline that will be con- thin 
slimed m running i loaded uittomobile for au<| 
20 miles >yor the several types of road cost 


. tho tests A fuller forc'd 


ite nuts a matter of mere arithmetic, and 
iti\ user of the roads will immediately 
hink of the pi me he is paying for gasohni 
Kid cvteiel the arithmetic to show tho 
lost ti him of the poor roads that he is 



A low-hung trailer adapted to haul lumbe 


of just what those types are 
ud in our issue of January 5th, 


illustrated is equipjaul with a set of leyor 
operated rollers by nuuns of which n load 
of lumber nan be dumped intact and left 
on tin ground in a fairly neat pile, ior 
tins partuular work there is the further 
adyantage that the, sheirt distanci of th 
drop is loss dcstruetive to lumber (han i 
longer drop The wolk if dumping ih 
made, ns ooay as possible by lilting the. 
rollers with rolli r boat ings l be nuui 
evinrern builds trailers to mriy up to 1(1 
tons 

Good Roads and Gasoline Bills 

Q'OME time ago we earned nn account 
of tests made in < aliformu t , de 
termine the traitivo effort required by 
carious kind* of road surfaei and wc 
illustrated these findings by means of 
a chart showing the number of horses 
that would be necessary to haul a given 
load over the various roads involved 
This was all very well, so far as it went 
but It did not lay a great deal of em- 
phasis upon the financial aspect of the 
matter. 


ill lx found in our issue of January 5th, Tk/fOSl of the troubles that beset tlm 
BIN ■!'* radiator of years gone by have been 

In preparing this diagram, the Cali- eliminated but the necessity for using 
irnm figures are taken for the pounds thin-walled tubing which is prone to let 


Clearing Ronds of Snow 



Ualag wing (lews to wide* m* 


walled tubing which is prone to let A? a heavy snowfall m by no means an 
t the joints when subjected to tho easy task, nevertheless, it is something 
that must be done in view of the fact 
that road traffic has assumed greater 
importance than at any tune in the past 
Motor truok* require good roads for their 
efficient operation, and the roads must be 
kept in proper shape regardless oi seasons 
The power of a big truck (a more than 
sufficient to push an ordinary plow 
through ordinary snow, so wing plows 
often are added to increase the width 
of the swath cleared Th* illustration 
shows a truck built by a well known 
middle western oonetan fitted with such 
wings, in addition to the ordinary plow 
at the front In order to dear telegraph 
poles, trees, fences, bridge railing*, etc , 
os well as to allow vehidss to paw, the 
wings are arranged to hoist to any desired 
angle The arew (ri the snow-pi owing 
truck consists of five men, the driver, a 
man to operate the front plow, a man for 
each wing plow had an extra helper The 
truck can s oaks • s^wd of from ttoWe to 
six or seven mBmm hear, *Me*ri tog to 
eared by the mow plow the depth arid t m density of toe snow. 
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' riESPITE running for 3 years and covering 40 000 miles, the original 
set of four Goodyear S-V Solid Tires are still doing good work on 
one of our 1-ton trucks They are economy tires ” — Charles W London, 
for The Baltimore Chair & Furniture Company , Baltimore, Maryland 


T HE set of four Goodyear Solid lires 
mentioned above cost $149 70 

Consequently, they have served at thi 
astoundingly low figure of less than a tenth 
of a cent per tire-mile 

In addition, this company reports that 
Goodyear Solid Tires on two other trucks 


are demonstrating the same kind of wearing 
qualities 

Users of G jodyear Solid Fires frequently 
report mileages ranging from 20 000 up 
toward the s ore reached in this case Their 
economy is t le firm basis of their widespread 
adoption 


The Goodyear Tire & Rubbfr Company, akron, Ohio 
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“It is less costly 
to boy a good 
bolt than to suf- 
fer from a poor 


Machines cannot make leather belting 

Machines are only tools 
requiring human guidance 

If a thousand hides should be photographed like 
the one above, no two would be exactly alike, either 
for si/e or thickness. And that is why it takes trained 
men to make unstandardi/ed material into belting 
which shall be uniform and reliable. 


Jewell 


is made by men so experienced that their 
judgment of leather is second nature, with a 
skill in handling it which can come only 
from years of training. The best possible 
belting can result only from the best mater- 
ials, perfectly processed, and fashioned by 
men of consummate skill. That is Jewell. 
There is a strength for every drive, and a 
form for every purpose. 


Please wnti us 


Jewell 
Belting Co, 

Hartford, Connecticut 


.»<i ...» «d w Jf sAst £n«ak 

Urn !. m more o, li w complet. ran, Mil il cb ”““» «•*>»><“ 

k guru i nil y Accepted that the state at [wrp ™ 

daatruitmu i» such that the existing . . 

itrurtures nuut be rased to the ground **®**‘ n “ UWMitMJfBM! 
before n (oustrurtion can begin iConiinued from per* US) 

The t printing have done their work well democracy and what it can mean, what 
and th noughty from their standpoint ideals docs it seek to attain? What height* 
Their Stic mpt to cripple Iran re industrially doe* it strive to reach in its progress? 
for yi are to com< has bwm carefully thought Obviously Opinion* on there points 
and systi matic ally wrought bar in- differ and we have plenty of extremists and 
stance fa< lory structures of steel have been radicals However, that t* logical and, 
fiendishly collapsed by Hawing through as a matter of fact, desirable for progress 
moat of flu supporting steel columns and and correct development Regardless of 
then wrei king the remaining supports by these differences, however, certain features 
means of small charges of explosive are especially and persistently evident and, 
Buildings of brick and stone have been on the important phases, there is at least 
tuml>I« d ti earth b> clock-work-operated a similarity in the opinions of the oonservv 
mines Railroads have been destroyed by tive leaden of thought on this subject 
explosives leaving a mass of twisted steel A consideration of there main feature* 
and huR< craters in place of Hinooth rails might be apropos here, and the writer 
and a levi] roadbed Nothing so aptly offer* as a possible definition of the aims 
descnbcH the condition of the northern and ideals of an industrial democracy the 
mining districts of France in the region following 

of lx ns as thi aftermath of an appalling First — a condition m industry wherein 

earthqu ik< 1 he roads are lined with the various humau factors, and especially 
tumbled and twisted masse* of loose bnek the three main groups, the owners or 
and atom, steel beam, corrugated iron capitalists representing money, the man- 
mat hiners parts broken glass -a vast agors or executives representing the leader- 
junk vard which awaits the bouse wrecker ship and brains, and the worker* or 
and the junk man producers representing brawn and physical 

Lxplosives huge cranes thousands upon effort, each are assured correctly ap 
thounaii is >f railroad trams and motor portioned representation in the counsel* 
truck/, ten* of thousands of labor era and administration of the industries 
oxy m 1 1 \ line torches and electric arc Second — a plan of organisation under 

_ cutters and other equipment and personnel which each of these three groups can cor- 
c will figure in putting northern I ranee onoa reotly function in the utmost harmony 
p non in ojder The eovor illustration of aud cooperation, securing the maximum 
this issue whuh hag been suggested by an production 
3 actual photograph oortvey* some idea of Third— an acceptance by ail these 

how tin Friruh will use every modern groups of standard working conditions 
Z devil! I > lias ten the work o( reclamation hours, practices, etc , to be followed in the 
and ri construaion Such Gordian knots various industries 

as twisted steel framework will be cut by Fourth— an agreement as to the factor* 

means < f th* oxy-aretylene flame which are to be considered in adjusting 

the relationships of these three groupi 

The Current Supplement fifth and last— ft basis and standard* 

I N spite of the fact that short-range by which each group ns fairly and equitably 
wiather forecasting does not always rewarded for all effort or interest, which 
meet with unqualified success, th< weather also allows for sufficient incentive to 
man is i ver on the alert for some means influence individual effort and progress 
which will give h«m the ability to make While not dealing with all minor point* 
long range predictions and the public and details and probably without having 
is inferi sted in this matter hardly lasa than brought forward any particularly new 
the meteorologist One rich possibility feature*, the writer believe* these five 
consist* m taking account of ocean tern ideals a* outlined give a composite of what 
perntimw and movement* which because 1* desired in industrial democracy as 
of tho incomparably greater specific heat generally advocated today Examining 
of the water than of the air, must exercise into there ideals and with some analysis 
s wide influence upon atmospheric oondi- we find the same two visions as mentioned 
turns How do surface water temper- before the chief basis We find that bc- 
aturc changes originate and move? How sides the two factors, capital and labor, a 
do tlu st ocean temperatures control new one is interpolated, that of leadership 
atmosphi ric pressure and winds? What Also, we find in each case an appreciation 
waatiici occurs with winds that accompany and realisation of the fact that labor s 
a given jircssure condition Those are requirement! and the individual worker’s 
questions whit h are asked and m part interest must be carefully and consistently 
answerid in an article Ocean 7 emperatvres provided for, not only m it has to do With 
in Lono Hangi forecaiting in the current financial reward but a* well all other basic 
issue of the Sufntihc Amxricak Surma- factors underlying our industrial system 
m*nt No 2254 for March 15th The And now, if w# have established our argu- 
Europt an oyster is mfenor to hi* American meat* that, regard!*** at whatever else 
brpthi r but nevertlu lees there is a well come* in our plain of industrial democracy, 
organized oyster industry in parts of there will be included a proper place for 
Baropi particularly in Holland, and it i* leadership and control, not essentially a 
IllustruUd and d ascribed in Oyeler CuUwa- financial leadership, and there will aieo be 
(ion m Holland Th* Hole of the L'alolyt a provision for properly meeting all in- 
discusses this timely subject interestingly dividuahlUc need* and requirements, we 
and makes the significant suggestion that wish to offer for oomnderstion the work, 
oertmn imperfectly understood biological progress and development of a group of 
processes arc of a catalytic nature An thinkers, students and leaders in tlu* 
expei t on scientific management discusses country, who, sot only during the rigid 
m ‘Science in ( aeao Production the extent requirement* of war production, but long 
to which sound scientific principle* have before the war started, have visualised 
not been applied to this important industry and foreseen thee* tendenetea and have been 
The Mcdicoiegat Aipecli of Radium Therapy doing very eoaateuctive work toward the 
it an article qf timely interest alike to Ueoeaaary detailed aotoitenf of the proems 
physician and layman the Cm «1 fa the tfivoly*<L as wefts* the dratopauufrfi? the 
FoMem Of rrWpcrte/ioA make* dear basic principle* which must tmAedjtf bug 
the extent to whiei we hate lagged behind industrial structure if It is fie b* nhtlpuul 
Europe m utilising the artificial internal We refsr to the ehftafet* of th* country 
waterway A British authority discus*** I and more specifically to that group rapidly 
The Lubricating and Other Proper*** (CsatttreS *»*•**#> 
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of tht cloning d l 

I hi ri) are u it tin doors in your home and business 
bull iutK 'but y u wunl tinned to secure privacy and 
qui t, oi lo k < p mil dangerous drafts \ alo Door 
Cl osi r* will Jo this doit automatically, quietly and 
nly 



Health and 
Pleasure 
for Your 
Family 


G TT \Ol It I VMIM hwhv from the heat anddiseomfi rt of “wulled in” 
(My Idn this summer • lit tin in enjoy especially the Kiddies— 
(In fried mi hcilthand pleasure if the print outdoors The cost 
will lm small if you git a Hi sm rt ‘ Poiono Hills Bungalow, find erect it 
utthi si islion or other near! v summering i lint 

Huh rustii an I most comfortably arrnngu! bungalow has 6\o rooms 
lUixtinirlH ntti i ti\i ly stiuni il with wood prose rving enosoH (Prim- 
ing 1 1 lit i f p imt >f pn fern d ) Hhuttirsnn- mado solid for winter closing. 
Tins artisti Suuinur houu la one i f t lit famous 

Bossert Houses 

Any two jiersons absolutely without exper- 
iiu i -tan mil n Bossert Bungalow quickly end 
i aad\ It in shipped in stitionnof convi mi nt sue 
foi i any handling All it is mcessary to do w to 
sm nible the parts Simple instructions fur 
iuhIk il Satisfaction guaranteed 

Orders received now will 
be filled without delay. 

Pries of Boteert "Pocono Hiti* " Bmgrdow— tSrS 
fob Brooklyn Strut chtck or money order for 
$143 7$ Pay bat ana of $431 3S whan notified 
bungalow it ready for eMpment Send 18c for cata- 
log thawing the complete line of Boeeert Hoaeoe 

Louis Bossert&Sons, Inc., 1305 Grand St, Brooidfii, N.Y. 



iadiutrial Democracy and Eagta eoriag 

(Cowl Ward from pagt »H) 
becoming known as the industrial en- 
gineer h 

It might not be ahum here to give a 
definition of just what an industrial en- 
gine! r is This we will attempt, but 
wish to point out, of course, that th« pro- 
feoeion still rtlatively new, is not y«t en- 
tirely standardised and the following 
defimti m tan only be offered os one of 
several < xistmg 1 he industrial engineer 
W an individual who, by training, ex- 

r ieucc education and personal attributes 
qualified to study the problems of 
organisation personnel, aquipment, build- 
ings and all features of management and 
control in industrial or commercial or- 
ganizations can analyse present condi- 
tions apply remtdies where necessary, 
improu muits when possible and, finally 
establish standards whuh are acceptable, 
praelital and pirmanent 

To (host interested, we suggost an ex- 
amination of the principles which have been 
devi loped bv this group of engineers 
Underlying all their activities will be 
found a distinct realisation of the definite 
establishment of properly functioning 
leaders unit a plan providing for all those 
factors nun tinned in the forepart of this 
article us aiceptid for a correct industrial 
plan liiimig the time that tho thought 
of this group has been developing, and 
probilily more espceially during the last 
five oi »i\ year* more and more tht 
realisation has <ome that any plan of 
industrial i octroi which does not provide 
on aiciptahle bonis to eaeh and every 
human fat tor and individual involvtd 
oannot stand for long and, hence, they 
ha vi bun making considerable strides in 
tht study of tho human problem and its 
many ami varied sidis Standing a* he 
does m so many cases between Ihi capitalist 
and tlu yvorki r the industrial engineer has 
become in a sense the coordinator, and it is 
hoped tan more and more fulfill this 
function to the complete satisfaction of 
both thi ot hi r groups 
All this we believe will be found to provt 
our cast that the industrial engineer 
wholhu inti ntionally or otherwise matters 
little has been definitely and steadily 
making progress toward the fundamentals 
of an industrial democracy and should be 
found a viry important factor not only 
in the industrial readjustments and rc- 
eonstruition immediately before us, but 
in the next great step in advame that of 
establishing a permanent industrial derooc 
racy c hi lieve the industrial engineer 
in this i ountry is one of the real dypd-in-tho 
wool industrial democrats 
In any case wc know that this group 
consisting not only of industrial managers 
uni ixci utivi h, but specialists, and con- 
sultants as well as educators and research 
students has dedicated itself to this work 
and wc fu I sure that as a result of the work 
done hen t fore and with this as a basis for 
its futuie activities will be found in thr 
end a eery active coordinating influence 
with silutions ready fur the many intricate 
probUms involved Much has been done 
and now with the large opportunities 
ahenl the next several years will see a well 
rucogmsid ai romplishment m these fields 

Ticks as Carriers of Animat Disease 

(Conitnutd pom page til) 
largest and finest reptile house in thi 
world 1 ho wealthiest men on Tilth 
Avenue have no more commodious and 
well ordered establishments In it was re- 
cently in addition to its world ranging 
turtle s and lirnrds, the most extensive col- 
lection of live snakes over brought to- 
g«thir from the ends and corners of 
the earth These snakes cost much 
money and labor First, they had to 
be snared by experts who literally take 
their lives in their hands Then they 
"have to be transported long distances, 
Often through many « limits*, in an 
atmosphere and under oonditlona identical 
with thoee to which they a» accustomed 
in thur respective habitats When thev 


LEGAL NOTICES 


PATENTS 


Ti YOU HAVE AN INVLNlTON 
a which you wish to patent you can 
writs fully and freely to Muim k 
Co for advice m regard to the best 
way of obtaining protection Please 
send skoUhes or a model of your in- 
vention and a description of the 
device, explaining its operation 
All comm unu atums are stnctly con- 
fidential. Our vast practice, extend- 
ing over a penod rtf seteoty years, 
enables us in many caaea to advise 
in regard to patentability without 
an yexpenae to the client. Our Hand- 
Book on Patents hi sent free on re- 
quest This explains oar methods, 
terms, etc , in regard to Patents, 
Trqds Mar k s, Foreign Patents, etc. 

SCIENTIFIC AMERICAN 
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Annua) Subscription Rates 



Ths combined mbmription rata and rata to Ionian 
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Modi Gas 
Is In Your Tank? 

Never again need you 
be bothered with thin 
vexing question. It ia 
answered for all time 
to come by 
THE 

fi asc ffi a ph 


No matter where the tank 
Ulocated, this wonderfully 
simple gauge is always be- 
fore you — on the instru- 
ment board. 

The Oaaograph is always 
accurate You always 
know how much gas is in 
your tank. No more get- 
ting out to see No more 
measuring with a stick 
The Oasograph is as beauti- 
fully made as your speed- 
ometer and just as neces- 
sary. Easy to install No 
springs, floats or wires 
Save time, trouble and de- 
lay Get a Gasograph to- 
day. It fits all cars having 
gravity or vacuum feed 


For tanks 
under seat 


J. 00 

7.50 


Order direct from us or 
through your dealer 
State make and year of 
your car. 


New Stnnd*rd 
Adding Machine Co. 


ECONOMY . 

I iCTt w a HjBSE Sl 

l t5~:i?s!i§£rs I 


snrrn at the Bronx, they must be trans- 
ferred to glass houses of their own in which 
are duplicates of their respective environ 
meats in the sections from which they 
came Daily they must be closely in 
speeted If any disease develops amoriR 
them, they must have the same iinmediati 
and careful mi du ul or surgical attendant 
the same exporiemed nursing and feeding 
as man! ind As a miscellaneous celiecuun 
of reptiles thty are not merely rubber 
necked by the million of spectators win 
annually call to see them, they are studied 
by large classes of students from the high 
schools and higher institutions as an ex 
ssntial part of their curneulums, and their 
respective poses Bre of interest to several 
thousand would-be artists 

Ono of the commonest diseases at the 
Reptile House is cancer It is especially 
prevalent among the anacondas and next 
the boas When It starts among tin 
anacondas, all of that tribe usually go b> 
the board A huge python was recently 
attacked, but the disease was diagnosed in 
time and the life of the great snake, 2'S 
feet long was saved 8ht was recently 
attacked by ticks, but prompt efforts 
ridded her of these enemies and again her 
12-ycar old life was spared At this 
writing, she is Bhedding her skin and two 
ulcers hare boon observed under the now 
skin It is behoved, however, that them 
ulcers can bo lomoved and her life again 
spared V\ hen under treatment, it takes 
It) men to bold this great reptile Bin 
objects most strenuously to being handled 
Artists and spectators generally regard 
this python as the most heautifully colored 
anuuul extant Her colorings aru superb 
and blend into each other like the weave 
of a couth rug Rous arc usually attacked 
by cancer on the tail the diwase working 
upward Anaiondas arc usually attacked 
in tin floor of the mouth the disease soon 
enveloping th« whole skull A speerh 
symptom is the falling out of the teeth 
Canctr aciordmg to the government 
commission whith investigated it, unless 
hereditary, can only lie caused in humans 
or lower animals by eating some animal 
that has it If the person or lower animal 
has immunity he escapes If, however 
the cancer germ finds a weak spot in the 
intestines favorable for breeding, cancer 
results The breeding process is so stow 
that the disease is usually not recognised 
until too latu to treat it In that respect 
it roaemblis thi growth of some of the 
lowest fungi and probably belongs to that 
or u near order of plants According to 
the commission noted the cancer germ is 
attached to certain spedes of slgai in fresh 
water '1 ho plan! is apparently most 
eaten bv the salmon family, since cancer 
has raged for some ) cars among trout and 
salmon, paiticularly at the hatcheneR 
Once the germ gels into the hatcheries, it 
is hard to eradicate (See government 
work on < arctnoma ) 

Mo die has recently traced cancer back 
to the reptiles of the (_ arlnmiferous Age 
the era of coal formation from plants 
fossils of many reptiles if the coal era 
show that their demise was caused by 
cancer It may have originated still 
earlier on larth, but thorn are as yet nu 
older fossils to provi it I he Carboni- 
ferous jxriod existed some 15,000,000 
years ago The animsls (reptiles) of the 
period handed the disease down to their 
successors Fossils of evtrv age smci 
show the ravages of iantcr and other dis 
i In fact, it is doubtful if any die 
..... exists in modern times, not prevalent 
almost since the beginning of life on earth 

Expert Exporting 

(Continued from pogt lit) 
of giving up the line, but as an alternative 
we engaged the best fruit broker we could 
get to cheek up each shipment and Issue a 
certificate, and we inserted a clause In our 
contract stipulating that this certificate 
should be final The daunt oeasad at once 
—far the packers in this country at onoe 
gave us a service that wotdd pm our 


Again at the Service of 
Modem Business 

During the war, because of the great demands made 
upon ui by the Government and due to the shortage of 
material and labor, we were compelled to disappoint 
many firms who wanted to install the — 

Dictograph 

System of 
Interior Telephones 

Do not confuse with dictating machines 



We are again prepared to accept orders 

snd are hippy in announcing thit the Dictograph now ready to do 
iu ihare in the reconatruction period facing American executive! 

No waittd ttept—no nuspent energy— no netdltu errors 

•how you 


The Dictograph ■• the lait word in 
Interior Trlrflhtnt bytlrmr and 
in daily use by over 50,000 leading 
executive* in every line of busi- 
ness, large and (mall, throughout 
the country 

It can be uaed where only 2 or 3 
stations are ncceaaary, and is «uf 
fklently elastic to meet the re- 
quirement* of the largest organ- 
izations 


on your own 
your own office, bank, 
plant or factory — how the Dicto- 
graph will simplify and expedite 
the work of every executive end 
employe in your orgamxation— 
how it will enable each to do 
more work, better work, quicker 
work, and yet permit each men 
lo remain at his own desk or 
within his own department 


May we give you an actual working, 
talking, 5-minute demonstration? 

Let us show you how the fa- is heard as perfectly as if the party 
mous loud spooking Master St*- talking wero in the same room 
tion gives the executive the "right sitting at your desk— how you 
of way,” at the some time afford can hold conferences, dictate let- 
in* complete, direct and efficient tars, receive reports, give orders, 
inter-office and inter-department talk to callers — all without effort 
communication — how tbe voice and without leaving your desk! 

Send for “An Essay on Executive Efficiency” 

We went to aend thin booklet free lo every interested executive with 
*1 * cr cnmmunlcptkm problem whether ^benk office it ire fectory 

your inter^cominunicetion probleme and how to lighten tie but den 


:k the Coupon 

GEI^ERAJL ACOUSTIC COMPANY, CH Lehman v»p™. sUfei* 

H52 Candler Bldg , Z20 W 42nd Street New York City 

iraneh Often and Service Vloli n« It All Prtnc ptl ( Urn 

Other Dictograph Products Dictograph for the Home 

TVi ' li*lo ru£ 7 < ^ “(,'r ") ' ' 


Check the Coupon for 5-Minute Demonstration or Free Booklet 

13U Tiddler Bid* 220 W 42nd Bt N Y ( liy 



□ Free Booklet 
acZ&aS ^icte^s Street 
City _ 

leal conduct of nadara business 
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“TOT SHOE THAT HOLDS ITS SHAPE 

$400 $450 $522 $6*®o $722 & $822 

IF you have been paving $10.00 to $12.00 for fine 
1 shoe*, a trial will convince you that for style, 
comfort and service W.LDouglas $7.00 and $8.00 
"y as good and will give excellent 


satisfaction. The actual value is determined and the 
retail price fixed at the factory before W L. Douglas 
name and the retail price is stamped on the bottom. 

The stamped price sW.L Douglas personal guar»! 

antee that the shoes are always worth the price 

paid for them. The retail prices are the same everywhere. 
They coat no more in San Francisco than they do to New York. 
Stamping the price on every pair of shoes as s protection against high 
paces and unreasonable proms is only one example of the constant en- 
deavor of W.L. Douglas to protect his customers. The qnafity of W. L 


Douglas prodnet is giaraiteod by mere than 40 yean sxperiasce in 
staking fine shoes. The smart styles are the leaden in the fashion 


centres ef America. They are made to a weU-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers aader the 
direction and sapemswn of experienced men, aB working with an ho nest 
determination to make the best shoes for the price that money can hoy. 


CAUTION— Before you buy be « 


ha. been mutilated, BEWARE OF FRAl 


Xjd. 


Manufacturers, Stimulate 
1 the inventive faculties 
of your Engineers and 
Mechanics 

f by making available to 

t them a complete set of 

- all patents — properly 

classified — which relate 
to your particular line 
| of work The results 

will surprise you We 
cam furnish such sets of 
patents in convenient 
form for ready refer- 
ence Write our Manu- 
facturers Service 
Department 

Scientific American 


v York S Y * 


For cuts and 
wounds 

Absorbine Jr m«y be und with full 
assurance that it will cleanse, heal 
and halt infection It K purely herbal 
You want Absorbine, Jr becauae it 
gives double service as a powerful 
antiseptic and a most efficient liniment. 


Absorbine J 


the duty of Drains ry I mmsnts it aatanBy has 

tncrMMd muN|« 



[give us what t«i ooumg to us, end laughed 
at any claim* we night tty to make The I 
Inspection ayttem (topped thu lorn, and 
more than that it enabled us to give oar 
customer* the goods and the service that 
they wanted and hadn t been getting 

Similarly in the tallow transaction si 
lewly referred to, we found that by sap- 
plying photographs of the shipment, with 
weigbn s certificates and chemists certifi- 
cates of quality we could give service and 
get pnu a t hat were quite out of the ques 
tion without thews additional aervice frills 

But if you are safe in giving the buyer 
doubli imaaurr in dooument*, photo- 
graph and other incid«ita]i, beware of 
trying 1 1 givi him more than ho asks for in 
goods 1 >tn of tones crop up where, to 
gave a little tune or a little trouble, or to 
Inmnuatt himself into the good graces of 
the fomgn buyer, the exporter ships a 
bittir art n It than the one ordered, billing 
it of tountc at the price of the cheaper 
goods Don t do fbi* your customer 
knows I etter than you do what he wants, 
and why and if he doesn t get what he 
orders ht doesn t have to accept the 
substitute 

One such I'mw was an order for rough 
boards f >r flooring The edges were to be 
tonguid and grooved, but the surfaces 
unplam <i J he lumber mill said thev 
would have to make a special run of the 
order which would cost more than to sell 
th< plum d goods at the price of the rough 
bo wc shipped the planed lumlier — and 
presently wc received a bill for 1400 
repn stuting the customs differential on 
planed boarda aa against rough In 
snotlitr east wc shipped an improved 
chemital u agent only to find that our 
custom r had no facilities for using this in 
plan t f the older and poorer one he had 
bee i einpl ly mg ho of course he refused 
to pay f r it These represent but two 
of n iny possible reasons why your 
i ust umrs may insist on getting the poorer 
quality that they ordered in preference to 
the btttir quality that you tried to wish 
on them at the same pnoc 

On the other hand if your cleint has 
made an obvious mistake it will pay you 
t use the cable to correct it When om 
i listener ordered 1 000 tons of wheat wt 
susptetrd that he meant 1000 quintals 
(50 tons) and virified this suspicion before 
shipping I’erhape ho would have paid 
for tlu 1 000 tons, certamlv we would havi 
had a lot of argument and some bad feeling 
if we had shipped it and tried to collect 
Anotlit r Latin sent us an order for glovos 
intended as a gift to the President of his 
llopublu the total vnluo of his order 
would have bean around 92,000 Wt 
handled this case differently We sent him 
four pairs made to order after his specifi- 
cations at a coat of some 120, and we told 
him that the balante of the order would 
follow upon notification that these were 
satisfactory Of course he rose to this 
.tactful suggt stion by thanking us for our 
fefferts in his behalf, and stating that he 
would lit us know if more wars wanted 
3 Ins was a lot better than shipping him fait 
yvhok order and then trying to get hu 

^ Speaking of money— it takas a lot of it 
to swing a Mouth American export business 
[The utin is a notorious procrastinator, and 
no lees so when it comes to paying than in 
other aspects He will demand long 
terms and when hm account falls due fas] 
mav pay and he may not But make no 
mistake about this, he will pay, eventually 
Debts long past due, m many cases out-: 
lawed and written off, have been paid in 1 
full There seems to be something |n the 
blood of these Spanish peoples that pre- 
vents tboir ever forgetting a just debt If 
the man who contracted it » so unfor- 
tunate ns to be unable to pay, somebody 
else will I recall one ease, from Salvador, 
where a debt of several thousand dollars 
contracted by a father was paid by the son 
some fifteen years alter It had bstti charged ; 
off as a total kws. 

Another point to be ocaeidered h the. 



HuffHeheltthetL 
But if he goes to sell feerie, « 

must know the l an gu a ge id 1 

Portugese in Braid, Spanish ateowhem to 
the Americas — or be distanced by hte com- 
petitors 1 think even the most Wit- 
hearted would-be exporters realise that 
when thev send a man to a foreign country, 
ha must speak the language of that coon try 
But that u by uo means aB that the 
language amounts to 
Your customers in this part of the world 
speak Spanish while they are oonsumiag 
your goods, as Well as while ordering them 
Therefore anything that you may have to 
any to them in their capacity of consumers 
must be said in Spanish — or in Portuguese 
This includes instructions for setting up and 
operating It in chides recipes, it includes 
lots of things that each exporter must think 
of for himself, and which will constitute a 
separate problem for each artiole exported 
Moreover, your customers are going to 
order in Spanish, not iu English Unlew 
great care is taken in translation, heavy 
losses will result One order sent to New 
York read 1,000 caj m tibo para minus, 
and referred to pure mutton tallow to be 
burned m the miners lamps The clerk 
in the New \ ork office translated this 
1,000 coses ffreai* far mines, instead of 
tallow and what is known as cup grease 
for lubricating was shipped The goods 
went around the Horn to Antofagasta and 
over two ranges of the Andes to the mines 
in Bolivia, before the error was discovered 
1 hen, of course the shipment was refused, 
and somebody paid a loss of $20 000 for 
bad translation This would have hired a 
competent translator for several yeans, ami 
the case mentioned is not an extreme one, 
bei ause the excessive oasts of shipping to 
the interior of South America make any 
error necessarily an expensive one 

I would extend a word of caution to the 
export middleman who looks forward to 
the day when he will atop m has own 
bottoms In my opinion there is no busi- 
ness, legitimate or speculative, with so 
much danger as the handling of chartered 
vessels It is a business best left in the 
hands of specialists I can recall several 
such ventures that earned losses running 
into six figures, and one where the deficit 
came close to seven places And these 
were not kitinga, but enterprises that had 
sufficiently favorable outlook to induce the 
investment of large turns by hard headed 
business men nor were the cases to whieh 
I refer due to war conditions— they are 
taken from normal times before tho war 
Strikes, accident#, plagues, coal and oil 
shortages, wrecks, market changes, turned 
the favorable prospect* into huge losses 
Unless you can support such lasses without 
being crippled, pay the freight that is asked 
by those who call support them, and be 
happy that you can avoid them on any 
terms A business in whioh 15 per cent of 
tbe invested value of the plant is written 
off before ever the plant is used, followed 
by 10 per cent a year for the next five years, 
ts no business for a layman, but that ia 
what the ship-owner* have to do 
When a firm grows huge enough to do a 
general exporting busmen* It should have 
(not necessarily on Ha salary Ust, but at its 
rail), a firm of expert industrial chemists, 
' architect, * 


who can handle aay situation that **n 
conceivably arise, and soma that could not 
possibly be preeon**t'v«d One mail brings 
an inquiry for a price on as 


W on a suspension bridge 


ti> spaa a tropical rivet) tho 'next uw&Qpe 
the subject of a tnm eeeau for the 


fair a 

daughter of yotar oldest oeffee eUeat, the 
following one gives forth an enter tor * 
thoroughbred Htfetoto bull and ate eow* 
You will be aaCed upon, as an r - Jt ^ ~ L 
middleman, for everything tang g pm 
an anchor, a freight launch to hi ( 
fhme-oookl, and ip evg “ ' 


ROOM <71 
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Prosperity 
depends on you 

I NDUSTRY has been speeded part. Our experience is available 
up to an unprecedented pace, to those who need expert guidance 
It can be kept going if you do your in expanding their transportation 
part. There is big work to be done facilities or in redirecting them 
in your business and in ours. Those Don’t wait. Call on us for aid 

who act promptly will make the to help you solve any problem that 
most of the greatest opportunity vexes you. We have met all con- 
America has ever had. Pierce-Arrow ditions and made good in 148 
trucks are available to do their different lines of business. 


PIERCE-ARROW 
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COW! ( I 1(1 I : . COMPANY 


Your trucks may em- 
body low operating and main- 
tenance costs so far as construction 
goes, but these potential economies 
can only be realtted with the 

MSSSi 



B ESSEMER Oil Engines are trust- 
worthy and dependable You can 
rely upon them to (urnnh power to your plant 
conilnuouilu end economically Burning the 
cheap fuel and crude oil* they reduce your fuel 
coat and up keep expeue Beuemer Oil Engine* 
combo* simplicity economy and dependability 


BESSEMER 

OSS. ■MOINES 


that abew* up oaary 
fuel cruplntp ertreo*- 
eotcc Tha rugged 
Veedar mecha m a m w 


rumivnearJorkidvorl RuutarVte4w 

THE VEEDER MFC CO. 

t SargMxt St Hartford, Casa*. 


Future of British Flying 

'Continued pern pm tit) 
the Hun could not be beaten without he 
was beaten in the ait and that the only 
way to beat him wm to outbuild lum 
These or many of them, At least will seek 
the earnest path, which will not be that of 
waiting f >r flying to grow to their capacity 
but that of resuming their pre-war status 
Some engine factories will turn their 
facilities to other things than airplane 
motors and many a workwoman, if not a 
workman will resign from construction 
work fo go to home building But with 
the {natural shrinkage encouraged, the re- 
maining industry which wants to remain in 
the air industry is going to be larger than 
unptuni|l)d civilian demands can sup- 
port 1 1 1 r fore says the government 
owncrslui enthumoat lc t the government 
take ovi r thi whole industry and run it 
as it docs the telegraph and tho post office 
But (he mi n in the industry will have 
none of ltl I hey don t want to sell out 
to the govi turnout or to beoome a part of a 
monoj »l> Let the government help 
ua while wi need it say they, 1 but let it 
keep its hands off ownership ' 

Luckily (it is easy to see what conclusion 
the writer has adopted as his own!) the 
powers that already are in the Air Ministry 
are agunst government monopoly of 
civilian flying Lord Wier Hocretary of 
Htotc for thi Koval Air borce says 1 am 
convin <d that cooperation between the 
actiMtiis of the state and the activities of 
the private firms will produce the finest 
results 1 he state must be the pioneer it 
must h> 1) it must encourage it must 
guide it must exercise oontrol-but em- 
phatically it must not monopolise 

What will probably happen will be that 
the Htatc will be eventually to civil aerial 
navigatim much what it is to civil 
maritiiu transportation at the present 
time 1 ngland s mercantile marine is 
rigidly held to certain standard* by law 
A ship m ist not load above her phmsol 
mark she must pass an inspection for 
soawort him sh Her master and her pilot 
her ongme c i and her under officers, must 
have certificates qf oompotanoy Hhe 
can do inc thing when she carries freight 
and mu h less ns she pleases when she 
expeniuc uts with human life as passengers 
Her courses arc in irked on government 
charts guided by government lights and 
buovs and woe be tule the master who goes 
the wrong side of the buoy or trim for his 
harbor against regulations as to hour and 
tide But the state which demands all 
this which pays a mail rate to moil 
steamers and helps build certain huge 
liners I hit they may constitute a part of 
the navy in time of war makes no attempt 
to earry cither passenger or freight 
Ihis idea seems to be that which is 
generally held as practical regarding the 
coining Bcnal transport system Of the 
mechanical difficulties no one over hero 
makes any fuss With planes which nan 
land at a fixed gliding angle automatically 
and with directional wireless the landing 
difficulty os far as fog is concerned, dis- 
appears The legal side of the question 
presents some interesting possibilities fpr 
wrangles as, how far up can a nation, a 
municipality a householder, claim juris- 
diction over his or its air, and, claiming it, 
how ran it be enforced? But these are 
details Perhaps the greatest stumbling 
block in the eyes of those who know, to a 
speedy development of civil aerial trans- 
port is the lack of governmental she* for 
airdromes — and that of course can be 
overccmc whenever the government 
choose s to overcome it It seem* obvious 
to all who consider the question bare that 
government ownership of manjr wafl 
Mattered airdromes is the opty w«y to 
awid monopoly of air travel by a few 
■wealthy ompanie*, and at the same time 
entourage private and amateur flying, 
from which, of wurec, will spring both 
new inventions, ideas, pilots And demand 
far machine* 

AW these questions have beea taken up 
XX 1— ,~*V. 1 I_ Jo. -II L.. U. /MjJl U l7l 


Transport Committee, and presented with 
force and effect from both sides Just 
what the government will do, or when it 
will do it, no one knows That It will do 
something, and that soon, and that in on* 
way or snother England in particular as 
well as the Empire in general, is about on 


but be obvious to any on* who aeee on the 
one hand a mighty industry, on the other 
government determined to Lave an empire 
reconstructed in every way, and par- 
ticularly in an economic way and, standing 
between, the kjjht legal, social, technical, 
political and economic brain* of the 
empire, all bent on devising the beet way 
in which the country can make the best 
use of her war-forged industry I 
Inn t it about tune we of the United 
States began to ask ourselves what we are 
going to do with our mighty airplane in- 
dustry and what part our government u 
going to play in our development of our 
civil aerial transport besides establishing 
a few airplane mail routes? 

The New York Aeronautical 

Exposition 

^HK whole story of aviation is told at 
1 the New York Aeronautical Exposition 
held in New York City from March 1st to 
16th Not only are there to be found all 
the well-known airplane# of the war, with 
such familiar names as the Dc Havilland- 
Four, Caprom, Bpad, Curtiss flying boats 
S E-fl, Nieuport, Fokker and Handlev- 
Pagn, but also the forerunners of tho own- 
ing era of civilian flying Ono leaves the 
I xpnsition with a dared sense of the recent 
advances made in aviation, even if one has 
been a pretty close student of the subject 
tyith tho signing of the arnusticn tho 
various late belligerents have naturally 
disclosed their heretofore rloeely guarded 
soorota Bo the exposition is replete with 
fighting machines shout which wo have 
read so much in the recent past Much is a 
more or less bsttlo-worn Spad biplane 
which is mysteriously camouflaged in pale 
green and chocolate brown, * British 8 h 
r i with its curiously hinged Lewis gun over 
the top plane, and a Baby Nieuport with 
its rotary engine plainly showing behind 
the tractor si rev 

Then there arc the planes developed in 
America tovard the dosing days of tin 
fighting, and which were never brought 
to bear on the Germans 1 ypioal of such 
machines is the Loeimng monoplane with 
it* queer deep bellied bodj simple struts 
and sinister black coat over all This 
machine despite its unconventional de- 
sign has broken numerous reoords and 
promised to be a veritable terror if it ever 
reached the front I here is also the Glenn 
Martin bomber a twin-engined plane 
with a span of over 100 feet— which was 
developed too late to be used against the 
enemy This plane compares favorably 
with the Handley-Page which wo* ex 
tensively used for bombing purposes during 
tha last year or more of the war 
Ail the war mac hines bristle With 
machine guns From every angle and 
opening, a machine gun seem* to stare one 
in (he face os one views these fighters 
An inspection of the crew s quarter* never 
fails to disclose the mol purpose of the 
machines, for ammunition belts or Lewis 
gun pans are always in evidepoe Other 
machine* of th« night and day bombing 
type*, have in addition to their machine 
gups the bomb reek* under the lower 
Wings, and suitable sighting devcore The 
De Havtlland-Foyr general utility plane, 
which we succeeded in putting Into quan- 
tity production and which appeared over 
the battle front in large number*, ha* been 
th* center of considerable attention, and 
naturally #o, for there is certain to be more 
interest in a machine that has Men agt-viee 
than m erne that was to ee* asrvio*, And 
didn't 

~fcftre > m end to the war reraktftm 
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DISSTON 

SAWS AND TOOL 

ZZSCH-ZlfStU 

The Sing ofifijfar 



world famous DUston Hand Saw*. 

Wwt<*CnieJbUSt«l,mwJ»taourw*mptaat ( 
h the only »t*el Dad In Dtartoo Saw* and Toot*. 


Henry Disston & Sons, to*. 

CvZnfr / wT*t jWt 3 > 

puwaipua.u s a Ksarsas 


Do You Own Your 

Inventions ^Trade-marks 

in the 

Foreign Countries? 

'TMME and money spent without limit to 
develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks 
Foreign trade rights of Americans which are 
worth millions are being acquired by unscrup- 
ulous persons Are you going to lose your 
rights to foreign trade? 

If you are interested in protecting your rights 
abroad address 

Foreign Patent and Trade-mark Depa r tm ent 

MUNN & CO. 

Wool worth Building New York City 


The New Yrofc gamaetieU 
tefodtim 

{CmUnutd jr* m- p*#* IWJ 
and i ivemeoto mtm of which expeae 
almost one hundred large negative* at one 
loading Thuro are those camera* known 
*s gui ameraa which have been employed 
l|i tr 1 1 m* our aerial marksmen One 
type makes use of standard motion- 
picture Kim ( an be applied to any standard, 
Biaehit t gun and takes pictures as loom 
as th trigger » pulled The shots” 
Are co ii led automatically rhe pictures 
when dt veloped show the sight* in position 
on tl e u r plane or other target, ao that the 
aocura y of mu can be chocked 

But t in the civilian aspect of a nation 
that tn i > doubt the greatest eurpnee in 
etore for the visitor to the Exposition 
There in civilian plane* selling m the 
n aigld r) >d of S3 000 which a W attract- 
teg i t or ly the attention of the ourioue, 
hut lhat of buyers as weU When the 
Exp muon was only four days old, a menu- 
factur t of a small civilian plane selling for 
S3 500 had taken m eight orders, with 
sever d i romiaing prospect* in addition 
This i lai mu two-seater arranged with 
«ide-l y-Hido seats driven by two two* 
cylinder engine# which operate twin 
“puslur propellers at the rear of the smgle 
plane through suitable gears and shafting. 
Being n monoplane its wing spread is 
eoneihriblo, but m every other respect 
the machine is primarily an “everymAn * ' 
machine 

f\There arc nagle-weter civilian plane* 
selling f r as low as 12,500, with wing 
Spreads leas than 30 feet, which means 
that they can be readily stored m one s 

C vatx garage Sturdy, neat, simple to 
idle little to get out of order, such 
pianos art bound to become quite oommon 
m the very near future Making a speed 
of 80 miles an hour or better, such plane* 
bring distant towns, say those 300 miles 
away within a relatively short flight. The 
commuter of the near future may live 150 
miles a wav from his bustsee*, yat be can 
come to work within an hour and a half 
The whole problem Just now b a matter of 
suitable lauding fields dose to the buiata#* 
•ertu ne of all cities For it b obvious that 
it would gain an aerial commuter little if 
he could fly at the rate of 100 miles an hour 
for about an hour only to land 15 mile* 
from his office gnd then require an hour to 
travel by the usual surfaoe means from the 
airdrome to the office 
All in all the Exposition b a revelation 
At a glance it tells what ha* been done in 
eaptive balloons odd airplanes, huge bomb- 
ing and passenger-carrying plane*, dirigi- 
bles dependable power plants, aooMeortee, 
seaplanes armament and so oo It also 
holds forth definite promise for th* civilian 
aspect of flying there can be no doubt 
that it means to tell us that civilian flying 
is about to be realised on a That scale 


Electric Light aad Kfg Prwtsetim ; 

O N numoroua previous o ceaatea * it ha* j 
been claimed that ben* could b* 
made to lay more egg* by supplying than 
With artifleml light, but tba sug ge s t ion has 
always looked a good deal Uke perpetual 
motion Those who bar* brought it 
forward have not sufficiently resitted that 
a ben is merely an egg factory; that from 
a given amount of few! she oaa make Just 
so many eggs, and no more; that the 
proposition as ordinarily exp r essed, *4 
increasing her lay by fooJteg her a* to tW 
duration of daylight, b neither more r»s 
less than a miraols, and therefor* a* object 
of dentton in these h*rdbead*d day* 
Perhaps the outstanding ev«nt in 19% 
from the dairyman* point of ld*W» i* 
fke demonstration that this claim b gf*pr 
all valid and that it rest* ttpoa ap« ri *d O| r 
gnod foundation of soenee sadorona ro ta k 
and common roue D b art H* u*» 4 
JHumination make* a bin toy roart^Wgrt 
in the long run, h dronnototo* of &*#<*£ 


i* strong swrogk; but rtwMWtjr b pro- 
tend over pw and haroron* h*mm «f 
its oonvemanro aad rot** Ak 
supplied m Nars tuber, Deafmber, dae- 
1 uary and February, the months nf wortert 
1 day* and under «rid o e pdi t taas , rif lowest 
| egg yield. On rouse farm* the method b 
1 to light up at 5 30 A M , to switch 
1 at daylight, and again to Ught the chicken 
| pens from dqsk rill 7 30 F M Equally 
good result* at* obtained by supply lug 
\ hgfat only in the evening, in which case the 
atuminatwo lasts tJU 8 or oven » o'etedt 
1 The pwoodure mm it* present vogue 
1 to an aeutont, A north Qslifantfii pro- 
1 Stow tertsbed light- m hb nias so that 
to could room wmnkntly display hb 
k atoek to pwwptetiv* bamm aftor dark 
' He was led to msprot tort the lights, 
often on, made th* hen* lay better He 
' experimented, and with astoabbiag n- 
' suit* Now hb tadwuque b practiced all 
; arow Cabforota, and b spreading fart 
' Tbera is no mystery or miraele about it 
‘ The physiological fact b thst in the winter 
' ronton of short days, when the ben* are 
1 allowed to follow their instincts, they are 
on the »M*t 16 hours or kmger lhey 
1 consume so little food under these oon- 
‘ dition*, and get so little exercise, that they 
1 cannot by any posaibility manufacture 
1 many eggs Make their night shorter, 

' so that they eat more and exerebe snare, 
t and they will automatically give more 
; egg* Of oourae, toe has that eat* more 
tad produce* men* «gg* and wrote* a 
longer day under thaebetrio light* through 
1 to* winter, trill often go into oring 
l moulting, and in any event there will be 
1 a notable drop in tor March-Aprii-Mey 
1 lay, rt the season wbsa eedmarfly she 
' would yield most eggs. But she has gteoo 
1 eggs when eggs w«« most valuable, and so 
! b entitled to not up a bit roam to* roaron 
of egg plenty has arrived 
1 Professor Rice of to* Cornell poultry 
1 department eariy got in touch with the* 
' development, sad inaugura t ed experi- 
} menU. both at Ithaca rod at farm* tarough- 
1 out toe state, to November, 1»IT, He b 
led by to* mrosttestom* to bottom tort 
a division «f toe ton * 34 hours into 13 
of ample ilto$* in a t l na aad work, and 13 of 
rest on to* feast, obtains toe beet results. 
‘ In a recent lecture, Professor HIM gave 
r figures for two flocks of 100 birds sach, 
' one on the lighting system aad the other 
* without light* Th* hen* kept in the old 
9 way actually outlaid the c&han, 4,363 
eggs to 4,386 from Dece mb e r to June, 
inclusive, but the eggs produced seder 
1 artificial light brought 900 move, with * 
total taoom# 40 per o*ht better 
Professor Rise has pointed out ad- 
' miraWy the advantage which this pro* the 
' producer of eggs Not atone do tto poul- 
‘ trymen get hlfh-priort eggs from the fowls 
and pay for them in low-priced eggs, but 
[ thw control production w a wiy tort 
makes thro* better abb to supply tbab 
trade Their great problem in toe past 
has been tort they oortd not sea tract to 
i deUver egg* tbs year round, broate* daring 
i tot winter months they did nrttort* th* 
1 tea* 

Sloal-GWg Qknm 

A NEW tteeiwrip gkrre ha* hwo ptaead 
i £* onr, timmartotbyafJhtoagpaosaproiy 


and aewrt ctom with state toromb Thb 
mm tost the gtov* b te p - g rto f, Man 

nsfesiafe 

tearing or burning tbreugh in to* above 
ttjto Hove ttSiR pritearolly mtporoibto 

bWt, WW palms, ftagars and ttwmb# are 
Wtofrooed With smafi (teei ribbon# They 
ttte oiinohed with a-patoteted b w mmaojhrt 

&’5 l SSTSa5?USiS 

Zton fumaoe ttot^itro^kSfS 
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M*reh 15, IM 


MAJOR-GENERAL 
LEONARD WOOD 

NOW WRITING FOR THE 

METROPOLITAN 

The Metropolitan Magazine feels 
honored to be able to announce 
that beginning with the April is- 
sue Major-General Wood will be a 
regular contributor to its pages. 
With anarchy and the unloosed 
passions of men pounding on the 
very doors of civilization, the prin- 
ciples of uncompromised Ameri- 
canism will find a staunch de- 
fender and an able interpreter in 
General Wood. It is particularly 
fitting that the constructive and 
liberal program for the future laid 
down by Colonel Roosevelt in the 
Metropolitan should be developed 
by one whose long and intimate 
association with the Colonel prom- 
ises a ready s\mpathy. 

The constructive ability of General 
Wood in personally drawing up 
and creating a democratic consti- 
tution for Free Cuba placed him 
among the great Americans of our 
generation; and not only in Amer- 
ica, but throughout the civilized 
world Leonard Wood’s work in 
Cuba has been recognized as one 
of the finest achievements of mod- 
em democracy. 

Major-General Leonard Wood 
In the April 

METROPOLITAN 

On the Newsstands February 15th 

If you are not conveniently located for newsstand pur- 
chase send 25c to the Metropolitan Magaanno, New York, 
and a copy of the April issue will be mailed you postpaid. 



«t boiling and m row SutofeMMie to * garage 


Ktwlly keep your queries on separate sheet* of 
p*l*r whf n cum* ponding about such matters at 
patent. .tibeeriptlon*, book*, etc 1 hi* will 
gresriy fa Ultate answering your questions a* In 
Wan* (am ttuiy hay* to be referred to expert* 
Tie Pill uame and addrea* mould be id von on 
•very shoot No attention will be paid to un 
Signed luorko Pull Unta to correspondent! an 
printed from time to time sod will be mailed cm 
mquwt 

(1410.1) B 1 R says The question of 
Oharooal 1 1 *t«rs burning In refrigerator can wa* 
bring ill* uaeod at a meeting of Hal) road men, and 
the point ar m w bother or not In a refrigerator 
oar which had been papered and boarded up to 
make It prai finally air tight If a heater burning 
-charcoal would not wltldn at hours burn the 
hxysm o u of the air to such an extent that It 
would ri laid the romlnwtlon of the charcoal 1 
Bight add that eh«ee ( horroal Healers will bum 
In that I ngiti of time about two buabila of char 
coal and that the air spare in om of these can 
Would bt about 1 000 cubit- feet 1 ( woa 


the only one to Mw garage to ireaaewad bunt 
Tbsee Is a rssaon ft* , ft* y thin* Ito leO as 
the reason of this A It is beliered that the hot 
water pipe# freeae botero ttw odd water pipes 
because the air has been driven out of the water 
when It wae heated and the wa*w radiates lte beet 
more tnpMiy for that rs ae on 

NEW BOOKS, ETC. 

Modern Bhipstjiumnu Tsstts Defined 
and Illustrated By F Format Feats, 
Staff Instructor, Education and Training 
Section, Emergency Fleet Corporation 
Philadelphia and London J B Lip, in- 
to tt Company, 1018 8vi, , 148 pp 
text and 82 p tales Price, 82 not 

If the atandardlxatlon of shipbuilding Is. to 
produce the beet possible regult* It must be 
aocompanied by a standardhatkm of term# a 
highly competent man here dates* 2 000 terms 
of which iso are Illustrated thaw Illustrations 
together with the eerie* of photographs showing 
the progreedvo stupa of ion*tructk» constitute 
a graphic exposition A practice picturing every 
operation In process and bnlabed The use of the 
tools and machinery la shown and the relation of 


r u-uiimed that I S3 oublc feet of air are 
■ r< r the comploto consumption of l 
wlxm In two bushel# t r best charcoal 
K pc inds of whhh about 3J pounds j 
are carbon an 1 the rest Is aah If 162 cubic feet ! 

n axled to consume One pound of oarhou 
B pounds will require about 6 000 cubic feet of j 
air and tb« car you aav has but 3 000 cubic reel of | 
Space if Hit all heroine* too poor to support 
oomlmrii m 1 f charcoal the fire will go out unless 
■air la drawn In from the outride This la prob- 
aigy the cast U would be very dimcull to make 
a tar air light At Just what degree of tmpov 
eriahtueni thi air oeaae# to be able to support 
Combustion is not very certain Then too the 
ca-bon dloxld from the combustion of the coal 
adds to the impurity of the air and hastens th, 
time when the lire must expire We should say 
that It would be very necewary to change the air 
ih the ear very completely before any mao could 
go into the ar to work 

(144(H) J F R oaks 1 he question hag 

been rained In dl#cu*akm whether or not the 
soldier* In Fran u can am or hear shells fired by 
high powind guns In time to dodge them Will 
you please answer thl# question fix- us If yon have 
Information available? A Sound travel* In 
warm weather 1 1J« feet per second A high 
powered rifle produce* a much greater velocity 
In the shell The sound ol the gun cannot lie 
heard before the shell roaches the place to whkh 
It Is sent Nor etui an object moving past one 
with such a velocity be seen If It were coming 
dim Uy towards one It might he seen wh«n near 
enough to fill a perceptible angle That shells 
have boon scon to go past rati# upon very un 
certain foundations 

(14306) P B asks In our Physic* otaas 
' at High School tho question was brought up 
Will a ship sunk In deep water sink to the 
I bottom? In my opinion any ship once sunk \ 
wfll sink to the bottom of the ocean even la | 
depths of five miles or more I understand 
thoroughly how those who believe the opposite 
j explain their belief but 1 cannot see any strength 
j la these argument* 1 understand how the enor 
mou* preeiurc at (rest depths might crush gay 
buBthrada but I cannot see that it would hare 
1 any effect upon the sinking of the ship A The 
enormous pressure at great depths bn the ocean 
I have nothing to do with the rinblng of a body 
any more than the enormous pressure of th* air 
I upon our bodlr* has to do with mtr falHng through 
the air We fall through tho itr because we are 
heavier than the same volume of air tad the 
pressure of the air upon us Is equal in alt directions 
Wo move almost as if there were no pressure at all 
upon us An iron ship fads in the water because 
it Is heavier than ita bulk of water The p r —uro 
bursts the bulkheads in and ft faH« faster beeahes 
its bulk has become smaller and therefore lte 
weight greater with ref er e n ce to the water 1 
Water Is practically taoompreeribl* and weighs 
only about a fifth more per cubic foot at the bet* 
tom of the deepest ocean than ft does at the 
Surface Iron is 7 7 times as heavy as watt* and 
therefore never can stop sinking wbsa pot into 
water A ship goes directly and swiftly to the 
bottom when it goes usdtr the water 

(14406) F D A aakfi It is a fact that 
hi a dwelling banes or bonding where there aqj. 
both cold water pipes and hot water pipes, that; 
iwbwi the weather gets cold the hot wane pipes 
always fracas and burst bsMre As cold water 
pipeedo It le also a fiast that if you ns 
automobile until the water in tho radiator fchot 


ay atom of shipbuilding and Is a splendid silent 
partner for both v&id and office naan 

Miwtabt Gfoloi 1 and TorouBAiHV 
Herbert I Gregory, Editrr New 
Haven Yale University Press 8vo 
296 ] p , illustrations Pnoe, 81 26 
Ibis text focuaoe attention on the principles 
and facta applicable to military problem* and 
provide# tbo uuclcua of a oourse that la In the 
nature ol a response to the War Department a 
. ooommeodat Ion that mllltaiy geology and 
geography be more widely taught both as an aid 
In conducting military operation* and in the 
so utlon ot economic pTbbUuxs relating to raw 
mat rtit An Imposing array o' qualified In 
structure from college professors to Oovemment 
alunUst* have collaborated to dovlae a simple 
and efficient text with the result that this book 
offer# attractive mean* to the desired end Bock* 
stream* lake* water, supply and land forms an. 
described formations and tbo principle* govern- 
ing them are lavishly illustrated and there are 
chapters on map reading and interpretation and 
the iwonoml relations and military uses of 
mineral* 

1 ns Phonoohapbic Dictionart and 
Phkak* Book By Bonn Pitman and 
Jerome B Howard ( mcinnabt The 
Phonographic Inrtitute ( ompany 8vo 

This very complete dictionary of 120000 words 
ha* practically every useful word in the language 
many proper and geographical name* legal 
acton rifle and technical ttarma are also Included 
each clearly engraved in phonography opposite 
the key-word in ordinary type with Information 
aa to spelling accentuation pronunciation 
capitalisation fully v«oall**i phonographic form 
reporting style outline etc Th# work while Of 
th* highest value to all almkrf At proftcieney win 
be particularly appreciated by the self inatruotsd 
or those entering upon practical exporienne as 
a m ss m ana w s or reporters Properly uesd tbs 
dictionary will convey that unhesitating aacuracy 
which t* the goal of the earnest student 
Thi Farms* Hit Own Bpiujkh By H 
Armstrong Roberts PfitlAdoinhia David 
Me Kay, 808 South ’Washington Square, 
1018 8vo, 301 pp , 170111 castration* 
Price, $1 26 

Th* turner with but a ttmlted kaowMga at 
handing oonstnvrtlon wIH And hoe a piSnttoal 
guide for tho erectloe of nountry dwelling*, Wo* 
and other farm traJkttng* The uscSnsfty log 
limiting expenditure he* been fUMy taktn into 
aoosont end the ptaw* given mag washy ha 
modified to suit tadtridual requlriWnau, There 
ar* point* on the prscertrtkm of (fiwaaeari MML 
flcMfioe on Bearing the required matectaU on 

and severing in end on cohosts *M<MtnMtkm 
and th* uee of stucco The book teUabow to in- 
stall • sanitary disposal system bow to replace 
defective fouodaridoe with oooerne and how best 
to use the work bench and tool cabluet Thera 
ar* good fun-page plate*, numerous plans and 


Btfficrso- A malfi#- By Edgar T Smith 
Philadelphia P BtkkW* Boa and 
.^Company, «18 8 vo , 844 47 

fliustratlona, • Price, |3-S0 net 
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aottaae, OShsr chapter* deal with reptd pre- 
dpMtfcn, the tat of mercury catoodS the 
datsrntaation ud separation of mats. the 
determination of tha halogens and of nitric add 
special application of the rotating anode had mer- 
cury cathode oxidations by means of the (ta ctile 
currant and the combustion of organic com- 
pound* BalUle analysis by t to improved double 
otsp method, and moat other advance* of proved 
effkstency an noted in the volume, 

A Wonder Boos ov Rubber Akron 
A Ohto The B F Goodrich Rubber Com- 
pany fivo , 72 pp ill uatra tad 

This la a brightly-written and wall printed little 
volume daalgnad to aatiafy curloaity aa to robber 
and tha rubber indnatry It teda what rubber h 
where U oomea from and the proceeeaa that turn 
It into the innumerable hniehed arUuw of utility 
The upbuilding of tte Industry la (hatched In 
rush a way as to create enthusiasm m the reader 
Fifty thousand different rubber articles are today 
In use the prophecy 1* ventured that within um 
years tha number will be doubled perhaps tripled 
It took tfao white man 300 years to Improve upon 
Indian methods of manufacture but progress ha* 
etna then been magical 

Gasoline ant> Kerosene CABnusETomi 


« York Scientific American Publishing 
fcCo , IBID 8vo , 213 pp , fully illus- j 
tralcd price SI 50 by mail, <1 AS 
Each iuoceedlng day bring* more forcibly home 
to user* of internal combustion motors thenerea 
ally for measure* that shall to some exteat offset 
the scarcity and rising coat of gasoline the bur- 
den lying most heavily upon Industry with its 
great, sver-hungry trucks to feed and upon agrl 
culture with its hard laboring tractors, must 
I eventually be shifted to the shoulders of tbs ulti- 
! mate consumer so the problem and its solution 
[ is of universal Interest Oar first concern should 
be as In all problem* of economy to find any 
existing leaks and to stop them so far as la humanly 
ixjaribhj Beyond Question there la a constant 
and In the aggregate an appalUng waste of fuel 
chargeable to the users Ignorance of carburetor 
ooostructian sad adjustment Education a the 
only remedy and it is this remedy that Capt 
Pag* appllee in bis excellent new work on tho 
carburetor since few repairers and driven of " 
cars trucks and tractors are technically trained 
men. it 1* necessary to place the matter before 
them In the simplest poaeDtlc words tod the 
many familiar with and honofltllng by the author • I 
numerous works on automobiles and engines will 
not need to be assured of tha ease with wbfeh the 1 
practical man and the average motorist may as- 
similate and apply the Information here riven 
The Introductory chapter takes up tha hQukl 
fuels suitable for power — the compounds derived 
from -rude petroleum the cpwiflcaiions, basic 
teat and refining methods of gasoline kerosene 
alcohol, alcohol ben sol mixtures solid gasoline 
camphor and gas It takes Into consideration 
the cheap utas of the heavier grades at gasoline, 
the special vaporisers required by keroaeno the 
demands of the heavy -d lty engine the Diesel 
system and liquid fuel su reg« The succeeding 
Chapter 0S1 liquid fuel supply methods describee 
gravity supply press ire feud the vacuum tamr 
the diaphragm pump tho Church sod thermo 
vacuum foods and the utility of gasoline strainers 
The third chapter arrives at carburetor action and 
construction with a clear outline of principles 
and a statement of what the efficient carburetor 
must do— that la it must not only produce an 
explosive gas but must also deliver a mixture 
accurately proportioned that will maintain the 
proper cow position at all engine speeds. This 
point is not left until the important* at gradual 
acceleration and the IntmvsdaUans of throttle- 
opening speed and richness of fuel are thoroughly 
plain to the reader Tha elements of carburetor 
dasign are then sot forth with the greatest sim- 
plicity features such as auxiliary air vaivss for 
automatic mixture compensation the Vsgtun 
type mixing chamber float and mixing chamber 
concentric ahd the separate adjustment far gas 
and air are explained in everyday language ao- 
oomptriod by exact engineering drawings Tbs 
chapter on modern gasoline carburetors presents 
all leading types, with cross sectional views that 
disclose all parts in their proper re l a rtnswtope . 
Coming to the kerosene carburetor we have what 
is undoubted' y the most complete exporittoa to 
be found of a dsvioe that bolds great promise mad 
is occupying tha attention at many i nv estigator* 

Tbs program made i* sketched tbs difflsuWss to» 
coupled with suggestion* for overcoming them 
and. the advantages and disadvantages of each 
matted are weighed with particular reference 
to the tractor prstguttian troubles th* riiWrtrtou 
«nd eoottog of to* ptssona, and direct tatetkx. 
supply am but a fsw of toe point* dsait with. ana 


Drop-F orgings 
vs. Casting's 

TI7HEN a manufacturer builds up i reputa 

* ’ tion for his product through long years of 
hard, conscientious work, anything that tends to 
detract from that jealously guarded reputation 
cannot be tolerated for art instant If a part in 
the product of such a manufacturer proves 
defective, he is not satisfied with mere replace 
ment, the future must be considered and assur 
ance against recurrence of the trouble provided 

Perhaps a casting has given way resulting in a bad 
accident— an accident which never would have occurred 
had the part which failed been a drop forging with its 
wonderful toughness and high tensile strength 

Dependable forgings cost more than unreliable cast 
ings but the additional expense involved in their use is 
never a serious factor in consideration of the manu 
facturer determined to make only the best 

And if forgings are to be used, Williams Superior 
Drop Forgings, with a record of nearly half a century 
of creditable performance offer you the reliability and 
dependability which you are seeking 

J. H. WILLIAMS <SL CO. 

"Th* Dros-rosglng P.spls" 

Plant* Gtneral Ofictt 

Brooklyn snd 28 R rhnrda Street 

Buffalo N Y Brooklyn New York 


Pggg^g r DU PONT AMERICAN INDUSTRIES 


The Greatest Chemical Industry 
In America 

Jn 1802 the Du I out ( jmpnuy modi it* entry u t > the 
ctutiucal industry as mnnufu turers of explosives 

Siut < then with our tniry into related lines— I*y ra-lm 
pyroxylin snd real tar chemicals Fahnkoid paints pigments 
suds snd synthetic dyestuffs— our chemical internets have 
gr >wn until t >dsy in tht Du Pont Amaru an Industries there 
I us developed the greatest chemical organization in America 
At the priBcnt time 1200 graduate chemists or about teu 
per cent of the total number in the United States are employed 
1 j tho various Du Pont companies 

J our great rest arch laboratories operated by the company s 
Chemical Department employing in tha neighborhood of four 
hundred toi him ally trained men are maintained by our com 
I any to oar r> on experimental operations for the improvement 
f existing pi >ctss( a to find the means of utilising our by prod 
u ts and the most economical raw materials and to develop 
ni w products 

for work c this character two millnn dollars will be spent 
Urn yagr by he Du Pont Company, exclusive of oantal ex 
pen titures for oiuldinto and equipment 

1 hirty anal ticol laboratories arc operated by our < on pann h 
in the twtxny of raw materials and intermediates to tontrjl the 
quality of oi finishod products 
A large corps of chemical engineers supervise the manufacture 
of solvents Py ra lin acids explosives dyestuffs el< and 
prunote the maximum chemical efficiency in the oicration of 
our sixty plants 

In the world reconstruction era this br ad American chemic al 
industry will play an important part 
Ihe same logioal reasons that led ti its preset t diversified 
activities paint to further expansions into other related fields of 
industrial chemistry 
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The answer to your questions 
about the cost of meat I 

W for Swift to Company 's 1919 Yoar Book. Gnw 
facto and figures about America’s moat supply that ovary 
homo should understand. Writs for It note — sent free 


■5 

EH 


.gmetat gsatrm ptpst. toe am torn* ham to ^ ^ 

repair * mmifoW. Mi&owlml ti.7 y tw. -■ -u-* 

and cope wttb tbe may Httto annoyance. that .JE^LTr ST I22 LJSzJ£ 

_ ^ r as jgg Iff*?® 

•lly Umae who pay she bilto, wild >ot bo dour ta T** *"**, I 1 !]?!* 

acknowledging a debt «f gratituda to ltd* Manly ™ fcTi^J^Sr^-SSMiJW< aS!aii5ftijiLl£?TEjS5i 

Ipvais-ToRft Manual. Hotr to Work a 

Patent to M»k» It P*V. By Gettrft M. artfllcsai robber, metfle ttm, toper, arctMal 
Hopkiut, Exporienogd Inventor Re- Afr and cl«*al toad and ---■- — «*m » 
viaed by A A Hopkin*, Member of tog sArtnam. vs the ^atlMtor 

American Btatutical Aaaooiattan. Nrar >**— , lametitol (nrn 
York The Norman W. Henley PubluV 

mg Company, 1018 8vo , 161 pp ; Scws-tf me Potato Cui/rcat. By A- J. 
illustrated Pnoe, tl 26 Postpaid, llio. YtWWfc 8f. Huntington Baaoh Nvwa, 

Them can be ao ml mom. ft* .device, or HuPtkgfato Boaok. C*l„ l«l«. SVO.J 

tor be Inventor, note creative energy ba* been «0 pp. , lUustnrtod Pn<*>,t2. 

haraeeeed up with borinra. knowledge and Tide book wee written alter as yeaie to an 

abiuty Tho Inventor moot have oertaln toots P**«h«*Mt*o In potato eoltura, eekt oeaWbw 
hi Ue poMueioa If he la to protect himeetf agatnar ooewise sisnesSInti. on breeding, eeieogone sad 
looompetanoe end sharp prmetteo. * The In- °*** ** **e Med potato catting and pra nad— 
ventor a Manual written by authority. Whose **» **>. Planting, cultivation Sad fariggria a. 

S eatperlence and quaUflcvtiooe are beyood quratiao. dtoaoea and lta prevention, and barveeUpg and 
hee no at to grind He aole ohjaat la to aae that ** ricetta * N mnaroua full page piatea add *• tbs 
the Inventor make, the meet o t hie right* and *********** ««d uUHty to the Uttla rahtaff. 
priviiteree and to amooih the way to tola ne eeen tr y To® Paonoonamtc AjM*NTKJtett. Bv 
* aatanee of Invention and paeoiottoa The Intro- Jgrotae B Howard. Cktctanaiti The 
- factory ptgm oooatder what otaaaas of favmrion PhantwraDbw Institute Company. MIS 

. offer tbo beat pecuniary return, this of More. 1*^; 2&W) IW ll 

, bingo* upon the number of individuals It la pcaei- -y- rr , ir|mn y n itmsogigrgyf «. 

' bis to Internet and farther on we have the popu- Mwtieutartv adapted to — »• — L. : ~ - 

■ latlon or the country w rtpreeeated by oocupe- treln atnrthand a the n-arU* 

tine* s most derirwlde guide to the nxunber of to-one ie devoted to the <tevtoa»mmrt toatototo 
- en agricultural, nmwrikcturtut, hooee- broad feature of the aymam Among ■eSewtnkfcy 

hold or other device may be ekpeoted to attract ta the mvieed atoffoo to* the Mnktae- 

' The tabulation of dttaa according to populatkm, vkn of the prinatnt* of litollsg imhtl etiehm 

t and Of statee by oountfee, la a (Uetfact help la soras — In mhe w5 ak atom 

, planning the edvertlatng oampalgn. In the aarifB* TT, 

raeni of territorial grwnte. and in the plactng of a that uh Mtotototo ntot tommto 
I *Mr Prion on patent right*. Much apace to — oo, — r 

1 Properly devoted to the adequate protection Of a _ . „ „ 

patent should a man draft and proeecute hto Hgxoafcga CownaciAi. Ruoircxa dm 
, Own appitrattonf The aaewar to thto tmportont ™* Utftnto Statm Now York: S. £ 

* duration to unequivocal and enhgbtentog How Htndrtcka Co lao , 1018. too.; 2881 
t ahall h, aoiect a oompetenl attomeyT Urtttaont PP ?««», *W 

mentioning any name* It to ahown that the pro- The tweoty-eeventh annual edlttoa Of this 
toaainn ha* been invaded by many unecrupnioua owdleable dhwotary offer, lta ouetouwity wide 
men who by mWeadlng Mtvarttoanunta and service to buyer and natter It dem ean Motor 
prornlM trap the unwary When lured by the «*pedaHy to the Internet* of toe electrical an- 
“No patent nopay ’ riogan.it to weU to naaamber hsm. hardware, ntooh a wt oal SO tton g. 

that a patent may not be worth the paper it a uuarrylog chemical, railroad, arohlteetorhl and 
printed on and that the attontey who mtowpre- oooteaettog huhtotrieei for ah aopjdytag. or helag 
amt* hi* oAcc aa a oharttAble iaetriutioe to un- sfapdaL by theae or Idiidrad tnduatotaa. it 
Ukely u> be ecrupuiouriy bonnet In hta deritogs u na urpe a w d^ U*« of prodtman. aeenu- 

leunrhod at an lnventor^tof eoan^uThh^Uma ntotottoollltlae a prompt and aattafaeUry rwgopaa 
. appear. In the Official Gosrttc Theae ptanattik w W need aor does the above bet of totararfs 
; letters from pretended adverttoan, btoken and by s«y aaaane enbeuat the reeuuroee of the woafc 
. buyers slwaya end with a raqoset tor atowdoflaid Mttf tot nd tnn na protfuow ere tacfaKtod. front tow 
ot a few hundred before the transaction can be material) *° teiahed article wMh the Mneataa 
oompietod Fortified with the kftowMge hare h| tottbn then, front pMtower ta eoaeuiaer, 
l conveyed the Inventor may amll# at the trade- «*» «• tatoriaariari to obtained directly bean 
Parent trkks or the sharper The book does apt coosarm Haled, and la otoraetad up to the 
confine, Itself to mere warning. It offers perittv. *•*** ®SSri**t mwrart. it to worthy of imphcit 
ftld In every ooooelvsble ea*x*eocjr M of iry k The IflkMMI tMk Of prilwttutv 

needed for developing a device or obtabdag a «M P*WtoMog (We material has bean 

patent often the inventor niiiliasr araffn* ae aeocnt p ltohad l» a highly c cratoends Me assaar. 

,sr:s=?r aarssrjr: «-rsrs P . 0 saR 

tound hint, for the axblbtt of an toranlioa deafrpi v m > i bat w» kemt at totaffri mm ra* 
patont* are preamtted es a ntgleeted tort profftshto - W gg-gyjjg 

Patent Office drawtaSA The authto* WngdaHi hur« mritec tofnirMtoii ra ton 
burincaa wtodom to bear at every Step to the par- rS-SLic-lt USSffl 5^5^? 
faction and «pldwuian of the patented device ' 1-iLn 

the Man' -■ tiaa ama. tmt. rat traps aanaw 


Why is the price of meat so 
high? 

Do the packers control it? 

What has the war had to do 
with it ? 

How was the American army 
fed? 

Why are the prices of butter 
and eggs so high ? 

Are the packers responsible 
for the high price of shoes ? 
What are the real facts re- 
vealed by the Federal Trade 
Commission's investigation of 
the packing industry? 

Swift & Company's Year Book 
shown above, will give the answers 


to these and many other in tere stin g 
questions about your greatest food 
problem Write for it now. 

There is no mystery In the meat 
packing business It operate* un- 
der conditions of intense competi- 
tion and, like every other Industry, 
is controlled -by fundamental basi- 
nets principles 

This Year Book presents a re- 
view of Swift & Company’s opera- 
tions during 1918 and shows that 
the profits earned (about 2 cents on 
each dollar of meat sales) were too 
small to have any noticeable effect 
on live stock and meat prices. 

Send us your name for (his 
valuable book now — »ent free— a 
postal will do. 


Swift & Company 

4186 Packers Avenue, Union Stockyards, Chicago, HI. 

j Eslabll.M 1868 

A nation-wide organization owned by more than 23,000 atockholdera 


SOUTH BEND 


Jr&THS | Friction Disk Drill 


ASBESTOS 


FOR LIGHT WORK 
Hst Three Great Advent most . 

• wnl an br luMiiUr I no B.M 


Send for Drill Cafafagw* 

W. F. k Jao. Barret Coapaay 


iHtSCHVVERl'T!! r/.M* 

1 BRIDGET OK CO'- 
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Rear Axle* ■ 8teel Wheel* Locking Differentials 
ftr Motor Thicks 

EQUIPMENT 


Clark Disc Steel Wheels 
Give Long Life to Trucks 


Good or bad roads have no ter- 
rors for Clark Equipped Trucks. 
Clark Disc Steel Wheels will 
outwear any truck; they re- 
quire no attention. 

Clark axles give 12 to 14 inches 
road clearance. 


Clark Equipment It found only on good motor truck*. 


CLARK EQUIPMENT COMPANY 

BUCHANAN MICHIGAN 


— like putting a new 
blade in your razor 

D ID you know that you can renew your 
shaving stick just as easily? 

You can— with Colgate’s Handy Grip. The 
stick is threaded— and screws into the metal 
Grip When it is nearly gone screw out 
the stub and screw m a Colgate “Refill" 
stick— which comes all threaded to fit This 
saves you the pace of a new metal box. 

You can wet the stub and stick ft on the "Refill” 
too — adding SO cool, comfortable Colgate shaves, 
Do this for thrift mete ad of throwing away the Stub. 

COLGATE & CO, D#pt. 40 tw Patton !»«•«> New York 

•om m*n (till pnftr to thavo oritb • Cr*»m though tt *» tb« ImM «M 

s^Spasacja^Efess 

700 nBtnTtK* boot HJJ jtm h»¥o u**d Cot****'* jm W# «*** 

»oo Import 1*1 «M«* to *•* U»* itWy Ortp •• th» «— t oo*« O B 
Uot oftd mmoM our to rt*». W. oon do Mil* impvUtSr m 
wt nwfc* *H tbm Arm* #f tbovin* M*r~lt1ck, r*w*«r, «*d Cmm, 





SCIENTIFIC AMERICAN 


277 




You, Mr. Property Owner, 
are responsible 

for Americas appalling fire waste 


You owe it to yourself and to the 
community to preserve intact that 
portion of the country's wealth 
entrusted to your care. 

Will you do your part? The 
Hartford Fire Insurance Company 
is able and willing to help you. 

A well-organized and sound 
insurance company has two func- 
tions: 

1. To co-operate with its policy-holders 
*o that they may avoid lost. 

2. To indemnify them for unavoidable 
losses. 

The “Hartford" gives both forms of service 
It will co-operate by giving you expert 
advice on the following and other topics 


having to do with the avoidance or mini- 
mizing of loss. It will tell you 

1 How to build safely 

2 How to guard against the dangers inherent 
to your business. 

3 How to arrange your plant so as to prevent 
serious interruption by a small fire 

4 How to establish a system of care and main- 
tenance which will make for safety 

S. How to select and install the most suitable 
apparatus for promptly extinguishing fires if 
they occur 

These suggestions will be supplemented by 
visits from engineers and inspectors who 
will help to ma’ntain proper conditions 
But the responsibility rests with you 

AS TO INDEMNITY The “Hartford" 
offers the guarantee of its reputation for 
commercial honor built up during 109 
years of faithful service This guarantee 
is backed by assets of over $40,000,000 

It solicits an opportunity to co-operate 
with property owners who realize their 
responsibility and are willing to enter into 
a mutually helpful relationship 


Any agent or broker can get you a policy in the 



HARTFORD 


FIRE IN 


The tm Stanford*— the Hanford Fire 
tmaraaoe Co and thc Hanford Accident 
It Co .-wn» practically every 

* feett of iaeorawe except life 



CE CQ 



Hartford Fire Insi rancf Co 
Hartford Accident and Indemnity Co, 
Hartford, Conn 
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v Asbestos/ 

\ and lU allied product* / 

\ JOHNS MANVILLt / 

\ Sana* in / 

\ Conservation / 


/ A Johns-Manville Asbestos Roofing 
' at a Popular Price 

G IVE us a Johns Manville Asbestos Roofing that will 
' be within the price range of other ready to lay roof 
ings Thu has been the demand of the roofing dealer 
and the wish of thousands of roofing users who believe in 
the superiority of an Asbestos Roofing 
Here is the answer to the demand, a popular priced Asbestos 
Roofing in ready to lay form— Asbest one 
It is not a cheap roofing in the sense that its quality or its 
composition have been slighted It is an inexpensive roofing 
only because its manufacture has been planned on a big scale 
and its cost therefore is down to the minimum 


What Asbestone Is 


Like all other John* Manvi le Asbestos roofing* 
ASBESTONE i* a mineral fabric composed of 
Asbestos fibre cemented together with natural 
asphalt* Gray mottled Asbestic finish on one 
aide smooth black surface on the other May be 
laid either side to the weather Rolls contain all 
necessary fasteners for laying Can be applied 
by anyone 

Asbestone defies time and repels fire The varying 
degree* of heat and cold leave it unchanged be 
cause being all minaral there is nothing m it to 
disintegrate dry out or nt It never requires 
painting and it will give years of service without 
the need or coat of repairs 

Ask Your Dealer to Show You 
Asbestone 

Examine this rot fing at your dealer * store Let 
him tell you why It i* the cheapest per year roofing 


By all means defer your roofing purchase until 
you know all about Asbestone Write for booklet 
To the Trad* Our salea policy provides for the 
marketing of this material through recognised 
distributors and dealers. 'Address nearest branch 
for particulars 

The Same In sti tu ti on Behind Ail 
Johns-Manville Roofing— 
Vouches for Asbestone 

Whether you buy Asbestone or any one of 
the other Johns Manville Asbestos Roof nga 
you can register your roof with US which put* 
it on our records as Johns Manville Roofing 
in Service We then obligate ourselves to 
see that this roofing bear* out all clams 
we make for it It is our responsibility 
to see that it gives you the service 
promised 




Other John*- Monvilla Roofing* 

John* Manville Aabeito* Roofing* are made In cmat variety tot *11 
rooAni need. Jot lu Manv II* Aabeata* a id Colnrblende Shingle* 
for honw* John* Manville Brook* and First one Ready A*b**te* 
Roofing for *lon ng roof* or large permanent bvilldlng* John* 
Manv fie Built up RooAng fur all flat aurfseta and John* Men villa 
Corrugated Aabaatot Roofing* for aka I el on frame building*. 

H W JOHNS MANVILLE CO 

New York City 

10 Fm c to rl m— Bnackm b> 03 Ltrm Ohm 
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7 hi nbjc I of tt is / u ml u t turd muratdy und 
lunlly the lihst am lit n li mil and viduetrinl 
ncus f thi diy 1« u ui kin I « >« l if « «« 11 post 
twn to uni mnre interesting in ilupmelits before they 
are puWiifu l rliiuhne 

I he } tht r in {// <i t htne submitted h him timely 
ai tides suit th ft Hm» ett/umns ttpeeially when suik 
artults mt ii tnpu ml by plntographs 

To Solve the Battle-Cruiser Problem 

T FJK annuuiK i me nt that the Ke*e ritary of the Nav\ 
has orderi d a suspe iihioii of work on the six 
Ifi kn it battle -mum r* w hn h had been author 
md but not built brings to our minds the battlee- 
iriiwir iiintrovim whieli raged so fieri elv (undo and 
outside the Navy Ih part mint some, two years ago 
Ihe tbiepyear program of lHlrt tailed for these ship* 

1 hey wurt to make good a serious gap m our natal 
defenses fir at that time, we had no battle-cmwera 
whatsoever 1 he British had eiompktcd the Repulse 
and Renouu HOO fool slops eif 110 000 horse jxiwor 
and 12 knot speed mounting six Ifl-ineh guns and our 
naval construe tots prod ieed plans for a very remarkable 
tshtp far outstripping the Renown in all points of 
comparison Ihe new battle e rmseira wire to be 875 
feet long they were to make knots with 180 000 
horse piwer anti wead|tt> mount ten 14-iuth guns 
Ihe ships were to bt i quipped with the deetnedrivi 
(he plans called for lilt plating of 12 out t>f the 14 
bcultrs above the protective deck presumably Iniause 
with such a huge horse power a* 180 000 there was not 
room for them below eleik 4s our readers will re 
mtmbir the Siimnhjh VvraitAN entered an earnest 
protest against the tee Hlups on the grounds that because 
if their exposed position thesi hoilirs would be put 
out of at turn whin tin tnemi got the. range Our 
obji ctioii to the sin | is was a militan one for we knew 
that no euptnin would wish to tarry his ship into action 
with sueh a heave handle ap upon it Our protest was 
largely mstrume ntal in bringing about a reconsideration 
of the eli signs and the latest plans for these ships called 
fur plating the wlioli of the boiler plant below the 
protiitivi dtik Although tin delay due to these 
cliangis si i mid at the time, regrctable it now appears 
that it was most fortunate for the lessons taught by 
the war punt to the abandonment of both the hghtly- 
armori d battle e ruisn and the super-aTmorcd battle- 
ship in faeor of a compromise tvpo in whuh the dis 
Intuition of displacement between gun armor motive 
piwer ammiinili mi ami berthing accommodation is to 
le arrange el on the principle of givi anil take Tht 
ww type of ship has only om i lenient which will not 
lie inlirferict with and that is the provision of eoro- 
forUldt hung quarters for officers and men for the 
p rsonnol is far amt awav the most important element 
in the makeup of a wm-found lighting ship 

Ihe British linye Already adopted this compromise 
tip an I the first of als elass the Hood is nearing 
e mi pi ti i I his ship may be tailed a high-speed 
b ttl shi)) >r i heavily armored battle truise r just as 
\ i |)le isi S| p will tarry eight l r iinih rifles with 
I 111 si ip ni tn ir if n it It as thun 12 me he* thickness and 
will I t i up i I if it) t > J1 knots Her displacement 
will I tltm is 

I hi r is i hum m ( opinion among our naval olhters 
and as us ml the liuicitcs if a hroador, Jens cein- 
vontional m u prigr ssi\< ittitude are) to be found 
among those e flu rs wh lim Inn abroad and at tivnh 
engaged m the present win while the morn ce> iservative 
attitude is to he foun 1 in the Ge in ral Board and among 
those officer* who hau lieu unler the immediate in- 


SCIENTIFIC AMERICAN 

It unnee of the RecrotnrV 1 bus ui fat or of a compromise 
ship art Admiral Sim*, Adnui il Be iiiwu, and Admiral 
Mayo, oil of whom spent mu.li of their time abroad 
during the war, on the either hand many of the membe rs 
of the General Board would hk to nee the diatinc-tion 
between «low heavily armored battleship and fait, 
lightly armored liaHljy-eruiaer m on tamed 

Why have the English abai lowed the battle-cruiser 
tvjH and why are they willing 1 drop a few guns from 
thi batllship in exchange for e lew knot* more speed 
and hi mu r armor? The anew i is not far to seek It 
is found in thee Battle of lull end where three of the 
British battle -cruisers were sunk by gunfire and where 
a fe w knots more speed would h u enabled the British 
battleships to plant thelnseelvi squarely across the lino 
of retreat of thu Gorman fleet t its own port* 

Now that the threat of aggression lias been removed 
fiom the. high seas and the eull feu haste in naval con- 
struction l* no longor heard there is every reason why 
wt should proceed with great (aution in the determina- 
tion erf new designs for bur Nn\ y The history of naval 
tonstriu Inin among all nations m largely a history of 
precipitate action leading to the construction of tv pee 
of ship* that were ascertained t be of doubtful value* 
eeeu before they loft the st ks and therefore we 
count it a matter of good fortune that honest and helpful 
cntieisin served to prevent the e onstructiem of our 
battle cruienre a* they were originally designed and 
will result in giving tt* a new tvpe which embodies m 
itself the combined strategical and tactical lessons of the 
recent war 

TIm Sdeatifk Insurgent 

W HEN acooptod scientific doctnne he allowed 
to stand too long unquestioned, it usually 
degenerate* into doy,mii A ease iu point is 
the attitude of the medical woild through the i ratline* 
when bleeding wa* the one remedy for all ills, and it 
was forbidden even to *ugg< st Unit a sufferer from fever 
lie allowed to drink Current doctrine i« accepted 
because it must be true l> e ause it is accepted, and 
anyone who attempts to burst tin bond* of thi* vicious 
circle is automatically and eternally damned 
One draw back to such insulated orthodox} is that the 
theories and doctrines which today * orthodox) suppoit* 
are not nueesaarily true, and by the categorical refusal 
to diaouM them, insulated orthodoxy delay* their replace 
ment by a better creed So long as it was forbidden to 
question the Ptolemaic system so long was recognition 
of the Cojiemicau system impossible 8n long a* 
physicians were horrified i! the mere idea of omitting to 
bleed and held that one who y,u'e a fever patiemt a driuk 
was convicted of malpractice m tht more, allowing erf 
fact so long was progress in me die me inhibited 
But the fact that orthod x\ * refusal to debate* it* 
beliefs lead* to persistence! in c rror is not thee only indie t- 
mant against it Every scientist must have his beliefs 
with reference to the fundamentals of his science but 
when he refuses to debate the hi behelB to listen to argu- 
ment of any sort, to admit that there is anything to be 
considered save the weight of authority, or that the 
questioner can be anything other than the rankest heretic 
-this is not a healthy state of mind Modem enbght- 
onincnt calls down shame upon the head of him who 
eannot afford to meet objectors on their own ground 
Jlf accepted doctrine cannot punt to fants whuh contra- 
dict an alternative hypothesis or which foil to be ex- 
plained liv that hypothesis or which are poorly explained 
then bv— then accepted d> trine, if it be promulgated in 
the modern snentifle apn it will admit the alternative* 
hypothesis to tentative standing and institute a vig- 
orous search for new facts » lm h substantiate or disprove 
one of the conflicting th tones And when acoeptod 
doctrine fails or feats to do this it admit* weakness 
Accordingly we have no sympathy for the point of 
view which condemns a new system, almost before it 
has been advanced, on the ground that it m new Of 
course there are limitations lure as everywhere else 
wt* will not debate seriously with the man who insist* 
that the sun is oald because us he climbs a mountain 
and gets nearer to tt, the temperature fall*, we have 
been known to reason with individual ctrcle-squarers, 
but with the tnb* we havi little patienre, and in general, 
with the advocate of a new idea who willfully blinds 
himself to the merits of the old we have aa littls patience 
as with the advocate of the old who refuse* to look at 


tarn* a* m* 

the new But when » wm hyjrttafcfe of wy **tm id 

advanced m a rational manner, with du* reeognttton 
of what it must do to replace the old, and with SB in- 
telligent and especially with an interesting attars pt to 
do this, then we hold that tt claims attention A certain 
amount of mild heterodoxy u far prefer abl* to unreasoned 
orthodoxy , and it is beneath the dignity Of no one to mad 
and ruminate upon the ideas ad vanned by the scientific 
insurgent 

An interesting case in point Will be found in tbs current 
number of the Be mimmc Amewcan tiomwatKtr, A 
New Zealand amateur aensntist of sotno note ha* built up 
with pain* the suggestion that, after all, perhaps it ia 
not fair to treat the moon as a satellite of the earth, 
which goes around the sun only because the earth about 
which its orbit lies goes itself around the son He brings 
forward the supposition that the earth and th* mown 
are rather to be regarded aa twin planets, each with tt* 
individual orbit arouud the sup, and each wRh tt* 
perturbations in that orbit caused by the presence of 
the other Ho unfolds this heliocentric theory at cob- 
Bt durable length, in a most interesting manner, and with 
enough plausibility to keep constantly on the alert any 
reader who may bring to it the viewpoint that he will 
not admit it under any consideration On every ground, 
no one who is unwilling to admit prejudice need feel 
that he cannot afford to read thi* discussion 

British and German Warship* Compared 

W ITH amasing but commendable frankness 
Admiral Jellwoe has made known the fast 
that though the German fleet at the Battle of 
Jutland wa* inferior in numbers, it was superior tn 
quality No other conclusion is possible Apparent!) 
it waa only m gunpower and number* that the British 
bad the advantage and even thu was offset by the fact 
that the German "hell* carried « delay-action fuse, 
which caused them to burst inside the ship, Th* 
British fuses were too sensitive— the bursts occurring hn 
the armor or while passing through it In view of the 
fae t that we perfected an armor-piercing, delay-notion 
shell over 18 years ago, thu revelation by Jolliooe will 
be received with awMement 
Of equal, if not, greater moment is the announcement 
that the Gorman ships were greatly superior in resistance 
to the torpedo This wa* due to their greater bum, 
which permitted the construction of wider anti-torpedo 
space* between the skm of the Ship and the intenor, 
armored, longitudinal bulkhead* The blame for this 
bo* at tbo door of the British people, who would not vote 
the appropriation* for building the larger dry dock* 
necessary to awommodnte the wider Ships Battle- 
ship* were popular drydocks were not This under- 
water protection saved many a Orman ship at Jutland 
and elsewhere The ‘ Goeben ’ was found to have been 
toipcdoed five time*, l>ui her inner bulkheads held and 
the ship wa* still good for 15 knots The later British 
•hip* designed during the war, carry the "blister ’ or 
bulge.' - which serves the purpose admirably, as the 
monitors proved on many occasions 
A greater area of the German ship* was armored than 
of the British, awl the average thickness of this armor 
wse greater Moreover, the deck protection was not 
only heavier, but tt extended throughout tits ship, the 
British being content to armor only the magasmes and 
other vitals Thus we team that nine of the earliest 
British dreadnought*, including several of the battle- 
cruisers, were without protection shove the main deck, 
whereas all German ships were protected to th* tipper 
deck 

In weighing thi* criticism w« must bear in nrind that 
Jolliooe has been severely criticised for not dosing in to 
finish the German fleet His statement therefore hi a 
defease of hti policy It "passes the book” to the 
Naval Constructor, who, doubtless, will he hear d fa his 
ow» defense Until that n forthcoming R would be 
well to reserve judgment Nor must we forget that th* 
German Naval critic, Captain Farabis, recently wrote in 
the TageblaU "Had the weather been dear, the dsstruc- 
tion of the whole German navy would hare resulted ” 
Wa* Jellioo* overcautious? That will ever remain a 
matter of opinion The enemy had some eighty dwtroy- 
»r* to hw forty A night attack might haver tost hnn 
one-half hu fleet, and with the British command of the 
•ea lost, the whole Allied cause wouH hare gone fay the 
hoard The British would have been cut off from 
France, and we could not here sent a man th Eurejti 
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BtacudRcatteti of Railroad* In Italy.— During tha 
wnr Italy experienoed *aoh a shortage of coal that it 
had to turn to water power, which is found in profuimn 
m that country Italy was one of the first countries to 
use electricity on its railroads and there bos been a great 
dell of activity iq that direction of late At present, 
projects are under foot to electrify 1,290 miles of rail- 
road 

Manila Rope Made Brittle by Pressing. — A 
correspondent In the fitaptneertn? Ntwo Record calls 
attention to the necessity of thawing out ropes before 
they ate used Fall rope and that used in standing 
rigging do not absorb much moisture They soon dry out 
and are comparatively free from dirt, so that no special 
precautions are required in the case of such ropes, but 
geqerai utility ropes ere apt to contain as much as 30 
to 40 per pent of moisture This does the rope no harm, 
but on freeing the fibers become brittle and the rope 
weak. It should, therefore, be thawed out before it is 
subjected to any heavy strains Dirt also is apt to re- 
duce the working life of a rope, as the grit out« into tbo 
fibers and frays them rapidly 

Concrete Flume In Hawaii. — Owing to the scarcity 
of steel in the Hawaiian Mauds during the war, sub- 
stitutes for steel had to be used as far as possible On 
one of the sugar plantations a concrete flume woe used 
to oorry water across a gulch The flume wes formed 
as an inverted siphon, consisting of a rectangular bos 
resting on concrete columns It is about 6 feet wide 
and nearly five feet deep and is supported about 36 feet 
above the bottom of the gulch A bell-and-spigot ex- 
pansion Joint connect* the horuontal portion of the flume 
with One of the inclined stacks, the space between being 
filled with asphaltio cement This joint has operated 
satisfactorily without any signs of leakage for a number 
of months 

Psychology on a Construction Job. — The super- 
intendent of a construction job, says the Engineering 
Veto* Record , was annoyed to hnd that a crew of car- 
penters did not attend to their work properly, while a 
derrick was periodically swinging its load msr their 
heads. The men invariably stopped work to watch the 
loads pass by A canvas awning was stretched over the 
carpenters’ benches This use obviously no protection 
at all agouut a falling object, nevertheless, it served its 
purpose, because the carpenters were unable to see the 
work of the derrick, and although they knew that the 
loads were passing over them, they did not stop and stand 
ready to dodge if the derrick should let go This device 
resulted in the saving of 10 per cent of carpenters’ lost 
time 

Using the Files Economically. — Quoting from Dor 
'ichwmaortecA* Euenwarenkandel til* Practical Engineer 
states that a file when new, if viewed under a strong 
magnifying glass, will be found to consist of fine points or 
teeth so far os the nutting surface is oonoemed, and if 
passed over a pieoe of hard steel or other hard resistant 
metal it wdl be found that the majority of them teeth 
have splintered off, leaving a very indifferent set of cut- 
ting points Far this reason it is beat always to use files 
first on brass and eopper alloy*, oa tids saves the teeth 
from breaking away while the heat engendered by the 
working friction somewhat anneals them, and makes 
them fit to follow on with wrought iron and mild iteel, 
harder steel and coat iron taking the last place, and after 
these the flies want se-eutting if they be tiuek enough. 

I heating Strength eg Reinforced Concrete 
Beam*.— The Emergency Fleet Corporation, faced with 
the problem of eenktrueting ships of concrete, found It 
necessary to moke tests of concrete beams in order to 
deter mine the proper design of construction for these 
veasds Aa n result at th« teste made, it was found that, 
m the coos of deep beams the standards heretofore so- 
cqptad had fan too far and ffat ntueh larger shooting 
•Weema *ndd be -used wtih safety The investigation is 
not eomplete pa yet, fat th* etbdtes to far mod* wffl 
hmt a* teapmim btorfn* .upon ‘the nee of concrete in 
other buOdtofiniidBridgm In some 

ooeto «m#*to>M*tot been mod beceMoe of limitation# 
in she*** gtofcffth fn.-pe.ed by tiw toaotard* that have 
preniRdqgito tiwjweMat time, bat wtth tbe standard* 
#mm those «S b* ** opportajaity fa a wider nee of 
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Whale Fat for Making Margarin and Lard. — The 
taot annual report of the U S C omraissiouer uf 1 mheries 
states that in 1014 Dec murk used 20,000 barrels of 
hardened whale fat in the miirgarin industry Prepara- 
tions art unde r way in Norway for utilizing this materia! 
in the *am< way The product w said to keep and taste 
well Whale fat is even better suited for making lard 
In this connection it bi stated that < xperiments are m 
progress in the United States with hah oils to determine 
the possibility of making them suitnbh for use in the 
human dietary 

Medical Men In the House of Commone. — An 

interesting innovation in the British Parliament is the 
formation of a House of C omnions Mi diud Committee, 
consisting of M P ’s who hold » medical or surgical 
degree or are specially interested m medical or scientific 
matters The oommittee, of win h Hir Watson C heyne 
is chairman, is to exchange views on all proposed legis- 
lation relating to medical mutters or kindred subjects, 
especially with a new to avoiding the expression of 
conflicting medical or scientific views in parliamentary 
debate 1 he committee will ulso m rvo as a connecting 
link between the House of ( oimn >ns and mcdual and 
other scientific bodies Commenting on this innovation, 
Nature expresses the hope that eventually other branches 
of science may be directly represent! d m Parliament 
The Hot Blast of Volcanoes — Writing in the 
Monthly Weather Review, Mr (.corgi N Cole sets 
forth detailed arguments to provi that the hot blast 
which swept over the city of St Pierre durnig the 
eruption of Mont Pelto, as wt 11 is similar blasts in con- 
nection with the eruption of Vesuvius that destroyed 
Pompeii and Henulaneum, the erupt i< n of Taal, 8akura- 
jima etc derived its heat from tin sudden compression 
of the air surrounding the volcano and not from condi- 
tions in the volcano itself In ollur words it was not, 
according to this hypothesis, an outp mrmg of hot crater 
gases that caused the dextrin turn but the dynamic 
heating of the air attending th propagation of the 
explosion wave Mr Cole cites a number of interesting 
observations at St Pierre after flit Martinique disaster 
that seem to support this idea 
The International Institute of Agriculture has 
for many year* been carrying out within its province 
undertakings strikingly analogous t > thosi <ontemplated 
for the proposed league of Nations During the war it 
continued to be a center for worldwide agricultural 
information, statistical and otlurwisi At a meeting 
of the permanent committe* of tin institute on Novem- 
ber doth last, resolutions wen passu! expressing ardent 
wishes for the realisation of the 1 1 agm of Nations, and 
offering the services of the institute in <onnection with 
the work of supervising food prodiu turn and distribution, 
etc , for the world at large ITu nsilutions point out 
that ' during the wax the Alin I nations have con- 
federated their activities in tin. h nulling of agricultural 
distribution, of raw materials transportation, and 
finance," and that 1 it may bo that tin League of Nations 
to be formed will provide for tin continuation of such 
federated aativitiea ” If so, tin League will find in the 
Institute of Agriculture an eg* my admirably organised 
for carrying on this important work 
Marine Alfies of the Pacific Coast — The economic 
importance of seaweed is a subjt'l that has of late at- 
tracted unprecedented interest throughout the world 
The last annual report of the l b Bureau of I Ishgrire 
states that, through the ooflperntion of a specialist from 
the University of California, the Bun au has been mating 
a large collection of the name alga of the Pacific cfrwt 
from Gray’# Harbor, Wash, to Hitka, Alaska Mtiiv 
new forms have been discovered and the range of speqn* 
previously known has been extended The collection n. 
to be deposited in the U, fl National Museum ’'In- 
terest in the marine si gw,” says the report " arise* from 
the intimate rtiatkms exist!*# between them and the 
fishes and shell fish os; from the significance of manse 
plants as ultimate sources of organic material in the sea, 
and thus os an indirect source, of food for ftihee and from 
the fact that the sign are resource* useful in some eases 
for human (pod and is others as the basic material for 
potash, iodine, gelatin, sad other product* useful is 
the art* and industries." The marine alga are ftill to be 
classed among the neffbtotod resource* of the United 
State* 
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Industrial Efficiency 

How Denmark Uses Industrial Films— I In 

Danish association I)ansk Arbeido (Danish 1 al or) 
which was founded al out tin \ cars ago and wHom motto 
is ' Buy Danish manufactures when the\ an as good and 
as cheap as import* d goods has done a grp it work for 
Danish industry Tlu assouatinn has now taken into 
its publicity mrviu t he showing of industrial films 
produced by the rcc* ntlv fonnial Danish industrial film 
organisation, which takes films in tin Danish faetonts 
with a view to showing them nocompamed hi suitable 
titles, throughout the country andioft* rwnrds lending 
the films out to the country teachers film association to 
be u»ed in the schools 

The Disabled Soldier Problem — Have >ou a job 
for a man who is trained for it' is the question the 
Federal Board for Vocational Lducation is now asking 
the employers of the United States The Government 
will do the training Will you provide the job? It is 
the intention of the Government to assist in placing each 
disabled soldier and sailor, regardless of his handicap in 
suitable civil employment The men are not to be di ait 
with from the viewpoint of giving them special soft 
jobs , on the contrary, the employers of America are 
requested to consider thur employment as a business 
proposition An effort will l«> made to place each man 
in the occupation m which he is most interested provided 
it is neither waning nor overcrowded How this is to be 
accomplished is discussed in a monograph, What the 
Employers of America Can Do for the Disabled Soldier 
and Sailor ' Copies may be obtained from the hedtral 
Bureau of Vocational Education, Washington, D C 
Alcohol from Lav* and Peat — The present shortage 
of alcohol, especially for motor boats gives special im- 
portance to the new method for extracting aloohol from 
peat and lava Though lava was used for thi 8 purpose 
in the middle of the last century when the potato crop 
failed, it has since then been neglected Peat is found 
on thousands of hectares and a depth of seven to eight 
meters (22 96 to 26 25 feet) rofitinues Soentk Handel- 
iiidning From 100 kilos (220 pounds) of dned-peat 
substance about six liters (1 58 gallons) of 100 per cent 
alcohol can be obtained This is about the same yield 
as potatoes The method of extracting alcohol from 
peat is about the same as bv sulfite The peat is boiled 
under pressure with sulfuric arid by which a sugar 
solution is obtained and some residue products After 
the aoid has been neutralised with lime th* sugar solu- 
tion is made into al* ohol tho peat residue being collected 
and made into briquet toB for fuel The experiments 
mode with regard to this method of extracting alcohol 
have been successful and the Swedish Government has 
agreed to the building of a factory on the basis that the 
shareholders of the company should have the right to 
purchase and use th*. alcohol for their motor boats 
trucks, and private automobiles irrespective of govern- 
ment prohibitions and maximum prices 
Sending Trade Literature to Canada. — The at- 
tention of American manufa* turers is directed to the 
frequent omission on their port of tbo prepayment of 
tmport duties on catalogs mailed to other countries 
They should first ascertain the customs regulations 
of the country to whirh the trade literature is addressed 
By ignoring these regulations many costly catalogs arc 
either destroyed or returned to th* senders American 
firms contemplating sending trade umgasuics to Canada 
should comply with tho strictly enforced regulations 
governing the delivery within the Dominion of trade 
literature through the mmla in bulk Romi fidi trade 
catalogs and price lists not designed to advertise the 
sale of goods by any one jM-rson in ( ntiada may be im- 
pO f ti>d duty free in eingl* * opies addressed to merchants 
In Canada and not ix* coding one copy to any one mer- 
chant for his own use and not for distribution Large 
numbers of valuable catalogs mulid to Canada by 
American manufacturers have been returned undelivered 
owing to the refusal of the addressees to pay duty there- 
on The total va’ ie < f all of the separate pieces of matter 
should be first ascertained and duty paid customs slips 
for which purpose are obtainable at the principal ports 
in the United States Each piece of matter should have 
written or stamped on the outside wrapper or envelope 
the words ‘Duty paid" Catalogs and advertising 
matter sent in balk aa ordinary merchandise are also 
dutiable 




The Miami Conservancy Flood Prevention Plan 

Construction of Large Retarding Basins 
By W. A. Drake 


I MMFniATTL'V following the disastrous flood that 
inundated Dayton Ohio and the rest of the Great 
Miami Valley between March 2id and 28th, 1013, active 
slops were taken to prevent a recurrence of the disaster 
A flood Prevention Cuuiiuittin whose function wan to 
devise some imuns of pintulmg the city of Dayton 
employed engineers to inaki n careful investigation of 
the underlying cuuscs and to prisent some adequate 
means of pri venting future sunilur disasters The 
nov« I plan now b< ing executi d by the Miami Conservancy 
District is thi nsull of thi work, of the Chief Engineer 
Arthur E Morgan and his assistants 
After the surviy had bun some time in progress it 
bocanu appurent that mparatc flood prottGion projects 
earned out separately by rai h subdivision of the flooded 
district would be lm fluent and unnieessarih expensive 
Tor this rtason a plan of protution for the < ntire valley 
whs passed by the HtuU ligmlntuie and the Miami 
( onservanov District was i stnhlisht d by law in lull 
1015, with its ofliu in Dayton tin largtst city in the 
flooded t» mtorv 

lhe floods in this part of this lountrv an not viry 
large eomparutm ly speaking but tiny art very sudden 
The Heine Rivr r at Pans whit h is sul jt et to quiti serious 
floods narrus a maximum of 89 0(H) seiond-feit from a 


drainage area of 17,000 square miles and the floods 
last between one and two months lhe Miami has less 
than one-seventh the drainage area but with floods 
three times as great which, as a rule, are over within 
two or three davs 1 heac overflows rarely avorage more 
than 100 second-feet per squart milt The Dayton 
flood caused a loss of 301 known dtad and more than 
SHtt 765,574 worth of propt rty 1 In total t>f deaths was 
undoubtedly much greater, thi istimalt is based upon 
tin number of bodies recovcrt d 

lhe original plan was to prevint floods by means of 
oxtonsive channel improvements A great many pro- 
jects were considered and rejutul lhe problem ton 
fronting the engineers was entirilv without prt cedent 
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Not only did they have to prepare for aueh flood* and 
storms as were considered the average, but for the wont 
possible overflows 

The engineers analysed the entire storm history and 
flood data of tho wholo country east of 103 longitude 
District records were insufficient and several of the ex- 
perts spent eight months in Washington abstracting the 
storm rainfall rt cords They noted all storms exceeding 
one int h precipitation m 24 hours, or four inches for the 
total storm, where the normal annual rainfall was below 
20 inches, and all exceeding 10 per cent of the annual 
total in one day, or 15 per coni of the annual total in the 
wholo storm, for the stations whose normal annual rain- 
fall exrced 20 tnt hes To obtain this data, the engineers 
divided the United States east of the 103d parallol into 
133 two-degree quadrangles, divided on tho odd degrees 
Each of these was a separate storm district About 1,500 
storms wt re observt tl and carefully card indexed Half 
of them were found to be one-station storms, tho two- 
to six-station storms reached 35 per cent of the total 
while 15 per cent covered more than six stations The 
latter rmmvtid nearly all the study The time of the 
siorm its area and depth wore all noted, and contour 
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map* made and compared The research into rainfall* 
and flood* was monumental and exhaustive 

All this nooeaaary Tho flood of 1918 was not a 
cataclysm as many believed it to have been It could 
happen again and at any limn Although it waa one ui 
the greatest flood* in oentunea, certainly the greatest 
since the white man e&mu, it might happen again on an 
even greater scale Though unlikely , it u possible that 
the valley ought be exposed to a storm, 20 to 25 per cent 
in exes** of the 1918 limit Ihe district u working to 
provide for maximum flood* by arbitrarily increasing 
upon the maximum estimated by the engineers The 
protection of the valley depends wholly upon the system 
of retarding basin* and channel improvements that arc 
being made, »o tho engineers must go beyond their own 
judgment in the matter The Conservancy system 
provide* for from 15 to 20 per tent more overflow than 
is believed possible, and 40 per cent beyond the mark of 
March, 1913 

The Miami Valley is 120 miles long from northeast to 
southwest, and 50 miles wide It contains 4,000 square 
miles at from 40 to 41 latitude and at an elevation of 
from 500 to 1,200 feet above sea level It is ouo of the 
most important sections of the whole country from an 
industrial and military standpoint In Dayton alone 
there are about 1,400 factoriis, including souk of the 
largest in the United States Recording and computing 
machines, oash registers, airplanes, sewing machines and 
tractors are only some of its products, it does much 
work of great wartime importance Ihe Wilbur Wnght 
and the McCook Aviation 1 telda are also m Dayton, 
and the National Military Home When all this is con* 
sidered, the ‘protection of the Miami Valley becomes a 
national problem, and it is being well taken care of 

(Continued on page iSO) 

Fooila Found in Eastern Colorado 
By Lorena S. EUls 

A VISIT to the Colorado Museum of Natural History 
ra tn the City Park of Denver, Colo , and a talk with 
the director, J D. Figgms, regarding his recent dis- 
coveries in Yuma County of that state, takes one into 
the past far as human eye oan see, and then when the 
outmost boundry of real vision is roachcd 
the imagination keeps going right on back- 
ward into pre-histone times and secs 
Yuma County, Colorado, os it was when 
these same fossils formed the framework 
of living animals, about a million years ago 

Today Yuma County, in the extreme 
eastern portion of Colorado, is a treeless 
expanse of prairie with a soil of silt and 
sand where dry farming is successfully 
carried on A million years ago it was 
quite different It was thtn, as was all 
of Colorado, a aemi-tropicul country with 
a dense growth of heavy vegetation Rack 
in the Mesoioic era there mat havi been 
trees, but in tho time of the creatures 
whose fossils we are considering, the 
vegotation consisted of a rank, deuso 
growth of long, succulent grasses, a growth 
prolific enough to sustain vast herds of 
herbivorous animals without any need of 
Hoovensing 

Ihe first intimation that fossil beds 
existed in this locality came from H D 
Boyea, a ranchman living at V ray, C olo 
Last Maroh while prospecting he came upon 
some bones which ho identified as bung 
the log bones of a rhinoceros 1 heBe he 



Excavating with electric shovel for one of the 
dry reservoirs 


mailed to Mr kiggins In April Mi biggin* joined him 
and together, with pick and sli w 1 the y worked with 
all tho list of the early prospect >rs for gold They soon 
found it to be more than u two man j h so a force of men 
with teaum waa set to work at plowing and ixcavuling 
As a result of thetr summer k w irk there are now in the 
City Park Museum of Denver some acquisitions to the 


fossil collection of linslimible value, all of them bung 
of the uppe i Mine e lie or low (I Pliocene periods (It 
the dog fiiiulv the in ml wjlely distribute I el lie 
familu * of li«» p tii it ill present lime t hr e l tuiet 
specie* were identified one of theme being very 1 irge 
bcar-elog of tin middle llioeene I hi* dog approached 
m sire* the largest of living hear*, and e'eiuld crush the 
stoutest boms with it* massive teeth 

Ihe most nearly complete skeleton found was that ol 
the rhinoceros and Mr 1 lggms * evs I hey expect to 
find enough boms to make it < inphf having about 
one -four lb tho number now I Ihn itutnil was 18 feed 
long, 7 1 4 feet high at the should) r and weighed 2 1 Ions 
The rhinoceros hsd a long and varied American histury 
anil became extinct In the lower llioeene lodging 
from the present geographical distribution of animal* 
few mammal* e oulel se c in more exeitie to North A me ricun 
life than do the rhinoi e rose * yet according to un i *1 it 
lulled uuthonty the iainily probably original) el hire and 
subsequently spread lo the Old AVorld ihe collection 
includes tho leg bones too bones md a nearly com 
pie Ic skull 

Of the horse family two possibly three specie* were 
found These! were small, about the sue of the present- 
day pony Horses were the most abundant animals of 
that period, till lower Pliocene, according to Osborn, 
swarming in herds ovpr the prairies Iho evolutionary 
changes which have led from tho primitive five-toed 
horse up to the mode rn horse are many and were I ought 
about, os with all animals, by changing climatic eon 
dilions producing corresponding changes in vegetation 
Of all the fossils found by these prospectors none 
are more interesting than those of the camel, threo 
specie* of which were obtained One, tho giraffe-camel, 
was 18 feit m height Liko the rhinoceros the camel 
seems eoraplitely foreign to North Anionea yet, as a 
matter of fact, wo hnd this family passed through 
nearly the whole of its development here, and did not 
emigrate to other continents before the late Miocene or 
early Pliocene 

Of the mastoelonR two species were unearthed The 
parts arc, however, very imperfect, being badly broken 
but a complete lower pew end eoiuple to tusks were 
found, also two or thre*e leg hones, some 
ve rte brat and separate molars 

This Mine Produces Coal and Sand 

A M IN INC plant that is decidedly 
unique is lot nted in Ohio Roth eoal 
and sand art taken from the onp property 
which consists of 150 id res J ho surfaco 
strata is high grade molding sand and ha* 
an average depth of about nmo feet It 
is deposited on a bed of shulc about five 
f) et in thiikness and under this is n seam 
of excellent ttinl nvi raging from 4 to 5 feel 
Shipments of sand already have been made 
to foundries throughout tin. country A 
eoiiHidernll touting) of ( oal also ha* been 
untied As the shale strata is uncovered 
by the removal of the smd, steam shovels 
will be utilised to strip the shale thereby 
exposing the seam of eoal which will bo 
mined lie the eipe n lee e omparatively 
f w localities is the eoal seam sulln leutly 
mar Ihe seufiec to permit of stripping 
The sand is mineel 1\ steam shovel and is 
conveyed bv mine curs to a stockhouse 
from which it is loaded into cues by a belt 
conveyoi A force of nine men can lond 
t(M) tons of sand a cl iv 



Mining for fossils In I astern Colorado 



A different type, characteristic of the sphylops 
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Reconstruction in Europe— -V 

“Labour” — Great Britain's Greatest Peace Problem 
By C. H. Llaudy, I on tgn Lorreapondent of th< SCIENTIFIC AMERICAN m London 
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hul 1 no mult M mil wmm in its mmifu utiuiib 
h mum ililTucnt uugliN l.riul Until in * 
m in mill r in tin [>roiin<tiiiN «ul)j»'t f >i ilu 
i five Inimli 1 words tail \et iiftn hat mg 
thousand winds of npirlx lntirvitwed 
i n mi nt olhu Is nml att< mpti 1 t gain i 
on tin Fnglixli jnohliin h\ I > iking st it 
trim nti \nuruan si imlp i nt its fumluin utils stand 
tilth with iivthir oiiHjiniims i Ic irn sh 

In tin district wind ill Inhor wind- tin* w< rid im r 
is pit. n h ol still I) w irl nl sum of f u >f loss if work 
gioil wigis lomiiariil to ll i ist >f living and safe 
gu irils against t hr nggri hsioiis ut ipitul In the con- 
riti whut British Id ir wiiids ih i < < ntinuiitlon of the 
I tin fils wllti li war Inis brought it minus (hi iinlni turns 
iliangis anil ulltridi ms in ixistlng standards which are 
ilso tin Iruit of ll i gi t r inllitf 
In tin) ilwtrnl wind um govtrnnient wants for its 
lahoi is to litiv i it snlishid with its working condition* 
and itb wugis si that thiri will hi abauiic of strikes or 
lockouts ami an intt rnal pi an of every man with hi* 
neighbor ind with the lapituhst for whom hi wurks 
la thi louriti what (hi I uited Kingdom wants for it* 
labor is it naHonnhli adjustment of the war promises to 
labor a moth rut i digric of patunro with tin im vitahli 
upset dm to thi rt i stnblishmi nt of ptnei tinu tondi 
Uins ami a Kiitfit nut ih grip of (dutation and t unplianoe 
of mmd to pi runt tin gnvi mini nt to tarry out those 
reforms whu h havi bun lumpid in with readjustment 
und< r thi mueh overwork! d name of rt t onstruetion 
rhomughlj to apjinuati thi British problem two 
farts must he Ixirn in mind ulways 1 he first i* the 
(xtintnnd the vanity and tin powirof trades unionism 
in hnglund I uglaml has hem smoe the memory of 
man rutimth not to thi (ountrary a lountry of classes 
That it lias lx in m thi main a peaceful one does not 
disprove the fact that thtre has been a 
i lass war of t mouth rahlt magnitude going 
on for a gnat many years lhe land- 
owner Ihe capitalist the holder of rights 
ami priviogis on one side Ihe lubonng 
man the craftsman the skilled artisan on 
the othir havi fought u jut chad battle 
The result hss been a grant Labor Party 
which if not yet in the position of the tail 
winch wags the dog is nevertheless of 
such sue and powet as to he a very large 
element in polities Hcnee when the 
government madi labor a promise it was 
a promise not onh to labor as labor but 
to labor as a voting power 

I hi second gnat i unsidi ration to be 
borne in mmd is that nevir before m the Instore of the 
umpire- has it be e n recpuri d t hat labor lay down labor s 
point of vie w and take up the nation s point of view 
For perhaps the first tiuu labor considered patriotism 
and country first and its own welfart and its own private 


conditions and instantly to throw ill llmse dilutee-* 
out of job* because, prior to the w u a trade** uuion had 
ruled that a certain length of tun was required before 
an apprentice could become a t rut Inman and because 
the government had promised pri war conditions In 
post-war day*, would precipitate u national ralamitv 

It may be stated with little fear of eemtradictiuii that 
no such calamity is going to taki place Labor t* by 
no menus unintelligent and nan see Hint the government 
w in somewhat of a dilemma B it it is reasonable to 
suppose that labor will make a good bargain if it makes 
a new one and that if, *o to spe-nk industry in general 
and the government in particular is lit off Borne of the 
etnet letter of it* agreement, it will hi at a pnoe 

The problem w complicated by the process of demo- 
biluation and the resettlement, nt the saint time, of all 
the female help the civil war w inkers and the dilutee* 
generally During the transition period between the 
beginning of demobilisation and the timu when the coun- 
try ha* in a measure begun to stttk town to peace con- 
ditions employment is apt to din mixli rather than In- 
mane At the time when there will bo the greatest 
de maud for work there will be the least woik to be had 
Many factories mult go through a remaking process 
scrap old machinery and get new before peace work 
can be recommenced There is Imun I to bo a shortage 
of raw material because all countries will bo trying to 
get them at once and because product ion of them is loss 
now than before the war, and becnusi shipping to carry 
♦hem will necessarily be scant 1 urthermore, there is 
always hesitation to engage in new work < specially con- 
struction work, in the face of high prices As a final 
limiting fae-tor there i* a certain amount of dislocation of 
business and often of diaappearam c of selling organiza- 
tion due to the war 

Naturally whore labor is plentiful and employment 


JIT HEN the citizen army demobilize* its members |o back their 
W jobs— to find these fiUed, and acceptably filled, by women, boys, 
older men, and men physically unfit for military service. One of the 
vital problems of reconstruction, the world over, has to do with the readjust- 
ment between these two classes In the present article, the fifth of his 
series on European reconstruction , Mr Clauiy shows what this prob- 
lem means to Britain, and outlines ihe direction which its solution must 
take — Editor 






lhe hub of the mntti r in right lien It whs seen at 
the very beginning of the war that the only way to win 
it was to have no stoppagi of work from any cause 
whatsoever Ho thi government made a bargain with 
labor Bipresi ntatives of 10 great unions held a con 
ferenci with the government ri pri si ntatives in Mnreih 
1015 uud agreed to do certain things prowded the 
government would do i c rtain things labor agreed 
then should hi no stoppage of war work from any 
ausi wlmtivir DifTirineis in opinion os to wages or 
conditions >r hours or anything ilse wi ri to he settled 
in certain agreed upon ways but without stoppage of 
work That was what thi government wanted de 
mandid and got 

But the goviinim lit m its turn agreed to re quin of 
all its i mtraitois and Hub-eontraetors that any de- 
piirtun dining thi war from piaetiees ruling in work 
shop shipyard or other melustnca pnoi to the war 
should Ih only for the duration of the war No change 
in prilitiie due to war should prejudice the position of 
tithe i iinlii nl ml or trades unions afti r tht war or affect 
the risumptnii anil eciiitiiiuanic ifli r thi war of any 
rules or i \i*d mis i xistiug prior to the war 

\nd now that the war is piaitieully over tht govern 
ment hnils tl it it iiuinot hup its promise in its entirety, 
no imittir I w intuit it may wish to do so this is not 
tin fault of tin gm rninn 1)1 nor if any one else it is 
tin risult >f conditions 1 hous mils of workmen have 
I ten killed 1 h ms inds of oldi r me n boys and women 
havi taken tin u pine es and humid their work For 
the industry of the (ouutn al unn to revert to pre-war 


scario, wages are apt to fall Always a difficulty where 
labor is concerned, falling wage scales in the face of a 
high and mounting oo*t of living is a lalamity which 
labor naturally will resist to the end Trades union* 
will resist a reduction where thi v will not fight for an 
increase With thi* faotor the govi rnment ha* to reckon 
intelligently, to avoid disaster 
The three principal integers in the ability of labor to 
enforce its demand* are of course the numerical strength 
of its unions, the financial reeouries of associations and 
individuals, and the amount of cooperation or amalgama- 
tion hetween the various olasses of workers and their 
organisations A* instance* of thi numeniul growth of 
uuionism in England during the war thi National Union 
of Railwavmen ha* jumped from 273 000 to over 400,000 
und the Amalgamated Society of 1 ngmeers from 170,000 
to 287,000 As an instance of the fusions which give 
such power to the united sometii s consider the case of 
the Worker s Union, the National Amalgamated Union 
of I abor, and the Municipal I mplovoes Association, 
which in 1915 had a combined membership of 176,000, 
and have now an amalgamation and a membership of 
over half a million The Nati mat Union of General 
Workers, and the Dock, Wharf Riverside and General 
Workers Union have combined with a membership of 
400,000 Altogether there are in the United Kingdom 
some 1,100 trade* unions with a membership of 
4,500 000 and it i« particularly to be noted that while 
unions arc decreasing, ugiqiiHt* an increasing 
The financial statu* of both the individual worker and 
his union have been largely bet tired during the war 
The union had no strike benefits to pay and little legal 
expense Both money wage and proportional wage have 
increased during the War, the lain r from ‘'speeding up" 
and working overtime Stoploy input ha* been steady, 
every one has had work, and many households, formerly 
supported by ons worker, have had their entire personnel, 


down to the children, become wags earners. On the 
other hand, there has been little opportunity for orgies 
of spending food has been buyable only cto a ooupon 
Drink has been rigidly held Within bounds and could 
be had only at certain much circumscribed tiroes 
Luxuries were frowned upon, partly from patriot jam, 
partly because there were few luxury factories at troritf 
The result has been a certain amount of eompulsory 
saving, so that perhaps never Wore have the people 
who stayed at home and worked been In a bettor con- 
dition financially to engage in any renewal of the cUm 
war of labor against capital 
If this seems a somwehat gloomy picture the oanvM is 
not without its brighter colors Of courto, perhaps none 
desorve* greater attention or will have a more far reaohihg 
effect in the solution of the problem, than the educative 
effect of the war and war labors both upon those who have 
/ought and upon those who have labored at home 
Labor has learned of its government from the inside 
Government is no longer a strange extraneous fore* 
which must b« combatted The agin th’ govern- 
ment attitude of many laborers who never saw an 
Irishman, is no longer a oomraonplace Administration 
of rationing systems, which affected high and low alike, 
the allowance for the disabled soldiers, health provisions 
for munitions workers, the strict limitations of profiteer- 
ing capital— all these have done their parte in the 
education of the average worker to consider hu govern- 
ment a* something which belongs to him, not something 
whu li is a thing apart And it must not be forgotten 
that if labor gave up strike* and accepted compulsory 
arbitration during the war, it received at the same time 
a measure of recognition from both government and 
individual industry for which, m many cases, it has striven 
vainly for many years 

It is endeavored here merely to outline the main 
elements of the problem, to show only the 
question in its broadest and moat eatholio 
aspect 1 he expert labor statistician may 
well quarrel with any discussion of th* 
problem which leaves out of consideration 
those factors, such as the relation of the 
skilled to the unskilled, the growing feeling 
of labors confidence and strength due to 
the heavily restrictive measures which 
have kept capital from lU favorite course 
of charging all the traffic would stand, and 
the political aspects of the subject But it 
seems as if the question at issue is too 
clear-cut either to neod elucidation by 
such added discussion or to be benefitted 
by the inclusion of a wealth of details 
In the largest sense, the labor question is’om of avail- 
able work to be done and available hands to do it, of 
price* to be paid and laws and regulations under which 
the worker may have the fullest life, while leaving to 
capital that measure of profit without which capital 
wUI not come from it* vaults and hiding places 

In Great Britain, as elsewhere, the enamor to the prob- 
lem is easy to formulate, if difficult to work, cooperation 
between labor and capital, education of the worker 
education of the capitalist to the needs of the worker, 
even if they limit bis profits, sind finally, a measure of 
patience on the port of every one dunJig the period when 
the government is doing its beet to relocate soldier, sailor, 
woman-worker, child-worker, adult-worker, in the plow 
beat suited to individual abilities and earning powers. 

But in Great Britain, perhaps mare than in most god 
certainly more than in many other noun tries — notably 
more than in the United State# — the government is 
taking active steps to solve its labor problem as a problem 
of off the people, a problem of the whole nation Hour 
much of this is dun to the labor elements in the govern- 
ment and how mueh to governmental awakening under 
the illuminating and upsetting effect of the war os 
tradition and class prejudice, there wUI be tto attempt 
here to say Suffice it that it is so The association of 
labor with employers in the management of indue try 
seems wsli assured by the adoption o f the Joint In- 
dustrial Councils idea, as proposed by the famous 
Whitley committee The National Alliance of Em- 
plovers and Employed is a new sort of union tor England, 
and seems to mark definitely the peering of autoemi to to 
industry Of coarse, *11 the problems which have bees 
labor’s difficulties are no toss existont than formsriy- 
the worry of the “dilutee,’ the nightmare of scientific 
management, the horror of intensive affect, the torment 
of th# prospect of employment, ihe hade* *f tow wages 

{Cemmeionpetstm, 
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How Will the Gasoline Engine Develop? 


Some of the 


IXTHEN th* war broke out the gaaoline engine was 
V V making steady, if not particularly rapid, progress 
For several years attention had been directed to the 
Improvement of details and the solution of minor 
problems, the general design remaining unchanged 
The period of rapid progress that followed the realisa- 
tion, a quarter-century ago, of the possibilities of internal 
combustion, bad passed, as an accepted power unit, the 
gasoline engine had acquired, with its acceptance, more 
or lees of an accepted form Its ovolution toward what- 
ever it is ultimately to be was taking its normal, deliberate 
course — one which ordinarily is satisfactory enough 
The war, however, brought new conditions and new 
demands It brought the demand that the gasoline 
engine be made a much bettor machine without watting 
for the lapse of sufficient time for the ordinary evolu- 
tionary reactions The immediate effect was a quicken- 
ing of effort, with the determination to bring the future 
back to the present — to do today things that under lees 
strenuous conditions would have been left for next year, 
or even for five or ton years honoe 
The pressure of wartime necessity has resulted in the 
accomplishment of much, and has started lines of effort 
that are more or lees certain to load to remarkable 
endings Just what has been done, just what has been 
started and not yet finished, w« shall not know until 
silsnce has beoome an altogether unnecessary precau- 
tion But if fragmentary hints are not entirely mislead- 
ing, there will be revelations that will opon many an eye 
Some of the results are known, others are not, a great 
deal is left to the imagination 

Leaving a matter of this sort to the imagination is 
nothing more or less than an Invitation to speculate 
against the future What latent possibilities are there 
iu the internal combustion engine? What undesirable 
qualities does it possess that may perhaps bo eliminated? 

Today the most conservative of engineers hesitates 
before using the word ‘ impossible, ' even though posai- 


hings That Intelligent Imagination Sees 
By Howard Warren 

bihty may be utterly obscure In the past many 
have used this word who were eminent mon, as well 
qualified to express opinions aH the contemporaneous 
state of the engineering profession then permitted 
Where they erred was in making all their calculations 
tn the light of what they already kmu failing to take into 
consideration the unknown quantity of future knowledge 
which might— which did— cntiiely upset prognostica- 
tions 

Ihere is, then, ample justification for speculating a 
little as to the future possibilities of the internal com- 
bustion engine, without gnring too intently into the 
undeniably bright light of exiling knowledge and being 
blinded by it The fact that something is utterly im 
possible today means only one thing— that we do not 
yet know how to accomplish it It by no means in- 
dicates that we shall never know how to aocompbsh it 
So let us speculate a little 

Ihe thought that turns up automatically is that of 
the internal combustion turbuu lint while that type 
of motor will doubtless come into bring, without re- 
ciprocating auxiliaries or attindant drawbacks of other 
sorts, there is plenty of room for the imagination to 
play in, without going beyond the familiar reciprocating 
engine of today In fact, it is necessary merely to take 
thought of some of the commonplaces of engineering 

lor instance when we feed to a gasoline engun 100 
heat units in the shajxi of fuel ail wi get ba<k in the 
form of power is the equivuh ut of ibout twenty five 
heat units Using easy, round nun bin it appears that 
something like 10 per cent of th< fuel burned is used to 
generate the jjower to overiome tin f ration of the 
moeing parts, that 30 per cent is btcrullv and intention- 
ally thrown to the winds— abHt rat t< 1 from the cylinder 
walla by the water jacket, lorried to the radiator, and 
dissipated in the rush of cooliug air that 35 per rent 
goes straight out through the exhaust pipe bo it is 
necessary to buy and carry around and handle and pro- 


in the Future 


vide space for three gallons nf fu< 1 for every gallon tliat 
does useful work ltight then is a vast fuld of possi- 
bilities — a field 300 jicr cent greutci than that of actuali- 
ties 

If the steam engine were as prodigal of heat as is the 
gasoline engine, it would bo a hopdosuly inifliucnt 
leoe of apparatus Once steam reaches the cylinders, 
owever, it is handled with tin most painstaking cum 
so that not a heat unit shall be lost that it is possible to 
save What heat is lift after the first piston has bien 
moved u transferred to another cylinder and si t to work 
on anothor piston, even unto the third and fourth ix 
pansion Whon the steam is too old and fccbli to push 
pistons it u suddenly condensed and made to do work 
on tho other side of the pistons by leaving a vacuum 
Finally tho heat still loft in the water is saved by going 
baok into tho boiler with the feed water 

Compare this with the beautifully simple process of tile 
gasoline i ngiuc At the end of tho stroke a valve opens 
and 35 j>er cent of the power that has been created is 
shot into the air through the exhaust pipe, while 30 

C oent is blown away by another route — neither exit 
ng big enough to pass all the heat that must be wasti d 
Those things are done because we do not know any 
way to avoid thorn TTimination of tho cooling system 
would allow most of the heat carnt <1 off by the cooling 
water to remain m tho cylinders but with existing 
engines the result would be merely a small increase of 
power for a few revolutions, followed by stoppage 
through overheating Increasing the temperature of 
the cylinder walls beyond a certain point first destroys the 
lubricating quail tiis of the od and without oil we do 
not at present know how to make an i ngme run Lvcn 
if we had an t d that would stand all tho heat we could 
generate, however, wo could not advance much further, 
for wo should have excessive expansion to contend with, 
wlnla the metals we use for cylinders and pistons would 
(Continued on poor tot) 
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“Second Sight” or Looking Glass? 

To the Editor of the Scientific Amkrican 
la a ■mall book ontitled "Psychical Research,” one 
of the senes issued as the " Home Umveruty Library of 
Modern Knowledge, occurs this paragraph, describing 
the result of an experiment with reference to mental 
transference 

"Object a pair of scissors partly open, points down- 
ward Percipient says, ‘ It is a pair of scissors standing 
up, a little open ’ Objeot a key Percipient ‘It is 
bright, it looks like a key ’ Told to draw it, tho per- 
cipient drew it inverted Object outline drawing of n 
little flag Percipient ‘It is a flag Told to draw it, 
she drew it as it was, upnght, but laterally inverted 
The frequent lateral inversion of objects by other per- 
oipients I have also notioed A different drawing was 
next made, but put aside and purposely the drawing of 
the flag again put up Percipient ‘ I still see the flag 
Object an oval locket, bung up Percipient *1 sec 
something gold, something hanging, like a gold locket 
Asked what shape, ‘ It is oval ’ ' 

Now in view of the fact that some of the minute 
reflectors used by card manipulators and conjurers give 
an inverted or reversed image, should not all oases where 
the "percipient,” using that name at its face value, draws 
the objeot reversed in any direction, be ruled out as 
frauds? A R Ward. 

Sydney, N S. W. 

Th® Sdeace of Engtidi Spiffing 

To the Editor of the 8ct»w»«c American- 
In a letter in the Scuxnnc American of Dec 21st 
attention is drawn to the importance of a Universal 
alphabet. To make one would be a big program A 
much smaller program would be the scientific representa- 
tion on paper of the sounds used ip standard English 
speech, tillage hat is the count of centuries done meet 
part of the work. She had only 30 letters of the alphabet 


to work with and she had far moro sounds to represent, 
so she invented digraphs and tngnph* and tetragraphs, 
and with them she had far and away more moans of 
representing sounds than shi had sounds to represent 
One sound she represented ui 3 1 different ways, another 
sound in 18 and so on. For many sounds there is a 
regular embarran de nchetsm of wavs Now ladies and 
gentlemen ’ Usage says, it is up to you to decide ’ 
But unanimity has in manv mvtr been come to 
The R (■> 8 of England has mu lc pr j postils, but no one 
seems to think them quite aatisfadorv Ihe 8 8 B of 
this continent proposed to ad\ mu mnri cautiously, but 
somehow no one seems inilinul to follow the load 
Perhaps you may lead us uiong and make things 
worse than ever people seem to m\ 

No doubt some digraphs that 1 sage has introduced 
arc as well establmlwd as th< most fundamental letters 
of the alphabet Wo havi for ixamplt the digraph ch 
which might be called ohay, and the digraph ng, which 
might be called ing, and the digriph sh which might 
be called ish, and the digraph th which has to represent 
two sounds and might have two names llh and thee 
All these digraphs are purl and parcel of our Bystem 
of representing on paper the s mnds of our speech 
The letters a, e, i, o and u Usigi has appropriated to 
the representation of the Bounds r died short a, short e, 
short l, short o and short u oh in the words pat, pet, pit, 
pot and but 

Then Usage had the sounds 1 ng a, long e, long i, 
long o and Tong u to providi foi and she son* tin es 
represented them by the inters a e 1 o and u, to w j 
only natural as the letters hax ( tin namee of the sjnno 
Usage also tned those letters f illowtd by a rot) sons t 
and then by an e as in the words mate ineto, mrto, mote 
and mute But that was not very satisfactory Usage 
also tried well nigh innumerable digraphs and other 
graphs And there Is a regular battle raging whether 
the digraph ee or the digraph n should represent the 
sound heard m tho English mime of the letter e And 
there is another furious batth for the honor of repre- 
senting the sound heard in the 1 nglish name of tho letter 
I And there are minor engageim nts, too 

I have written a pamphh t al nut the matter called 
“The Science of English Spilling and I would send a 
oopy of it post free to aqy of your readers who would do 
me the honor to write for it 

Ws CtTTHBEMT HOLMBS. 

Midstream, B G 


Bamboo Pipe Organa 

To the Editor of the Scientific American 
In the article on page 338 of your issue of October 19th 
last, you say It is stated that there is ope other bamboo 
organ in the orient but it is not possible at this time to 
secure definite information relative to its whereabouts 
or ooudition 

It may interest you to know that there is a bamboo 
organ in the parish church at Las Pinas, a municipality 
on tht bay eight mills south of Manila It wan bigun in 
1818 undir tho reetoratc of Father Diego and finished 
in about 1833, damaged by the famous earthquake of 
1803, partially repaired, but then neglected until re- 
cently It is now playing 

It contains 833 bamboo pipes and 131 metal pipes 
(buglers) outnido the organ 
It contains 33 stops, 13 on the nght and 11 on the left 
1— Light trumpet 1 - t ounter-bose 

3- Accompaniment trumpet 3 — Bugler 

3— Major flute 3— Major flute 

4 — Violin flute 4 — Major violin 

6 — 1st oita vo 5 — 1st octavo 

6 — 3d octavo 6-3d»«ta\o 

7— Doccna pumera y segunda 7— 1st doitna 

8 — Quineena pniuora y segunda 8- 3d do< i na 

9— fn nnun flute 9 — 1st quinceua 

10 — German flute (buglury) 10 — 3d quimena 

11 — Piccolo flute H— Nightingale 
13 — Drum 

Ihe keyboard, contains fivt octavos 
The 10 tome major notes hret to the left have similar 
sounds and the 17 chords to the right hav< diffi rent 
tones, the tones begin from the seven last major notes 
to the left J here are 1 3 jx dais 

The drum and nightingale sound like those of otlnr 
organs, but by pouring a little water in the dtposif it 
produces the song of birds and for that reason the 
organist on Christmas I vi has always a botth of water by 
his side to use when he wants the enihantid birds to sing 
The bamboos have nivir been painted or cummin d 
according to the oldi st man of tho loralit y, but when t hi y 
are wiped with a wet rag they apjiear to huve him 
varnished 

Ihe original pipes still remain m a state of remarkable 
preservation but it has been found that the new ones 
were subject to decay and the attacks of inserts 

Thomas Cakit Welch 


Manila, P I 
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The only photograph of the vampire bat to be found in the United Staten 


L imit no Miimt u s a engaged for six 

i yearn in making a i lulugie ivl Survi y of 'louth A mcrie a 
for tin Aiiicnmi Musi uni of Natuiul History New 
Turk hus turnid in to that institution mou than 100 
npne miens or tin vampirt hut together with other and 
large collections of mu birds mammals and reptile a 
These bats will now unthrgi in intensive study by men 
of varied branches of s iliicc in order to add to our 
hcletoforc slender knowledge of the only true vampire 
known lln late Cclim) liooscvelt di eland the exist 
inoe of this nneturnal lnrnuci to all animal life on hia 
return from his Brazilian expedition It rciu lined for 
Iiuutumnt Miller houiver to nsk his lift to capture 
a large udleifion of the midnight assassins for study 
und exhibition 

lieutenant Miller hus further distinguished himself 
by writing a book on Ins e xplorntiun* entitled In the 
Wilds of South Ameruii from whuh muili of the. 
following slab mtntponei umig the vampires is abstraeted 
The trail from ( mhabiimlm goes up steadily until an 
elevation of 1J 000 feet is nnehed Beyond the high 
summit of the hrst ridge lies the high mountain valley 
in which is located the Quuliiia village eif ( uchianeha, 
meaning pig inn l hi trail leads eastward to an 
elevation of Id 400 feet We had travclcel to the 

V ungas on mules owned by the expedition and upon 
out arrival turned the w loose to fee d as usual 

Next morning the animals wen in a sorry plight 
They had been visited bv vampne bats during the night 
ami hlul so badly that wc had to si lid them baik to 
1 > otal without de lav Vven as this attack sinned to 
be i( was mild compared to what we weie tosee Inter on 
We disc ove reel e lumps of small bats guilty of till cxecn 
tion spending the days under the rnf of 
mil hut ami lie spall heel many of them but 
this Hindi no impressim wlmtivir upon 
tin lr vast numbers Humans ils<> are 
hit ti ii on ativ put if tin body wine li is 
left exposed at night and I hive fie 
•plinth seen Indians who had been t 
tackid on nosi fon lie ad and aims 

1 hi forest of lodos Sin tos was 

full if suipnsirt \t night vampire bats 
lame >ut in hordes they altae ke el e ve ry 
tiling from human beings down Ivin 
the few miserable pigs 1 < pt by the Indians 
wn si \ i it ly litten uid kept up a ion 
in ii us s pie ding ns flu 1 food thirst v 
re il lies letllid on tin m usually at the 
b isi f (lie i rs md began their painful 
opei tuns lie yy ust sulle rers by f u 
how ver wer nil mules \s soon as tin 
sun set nu 1 1 is brought the animals to 


times they dropped suddenly usually upon tin neck or 
Hanks and at onu began to bite und suik making a 
grating souml with teeth all tin wluli 1 hey paid nee 
attention to us although we sto id 1 ill a few lect away 
but rlung with folded wings te their j re y perfectly 
motionless and in an upright (imition 11 wo moved 



they uttered a few squeaks but made no attempt to 
Hv until wi rcae hid for them an 1 tame to within a fiyv 
liiihiB when they reluctant I v (littered up but almost 
immediately si ttlid on the other si h e f thi animal 

In the morningtho mules wert map lthetu e ondition, 
blood tontinued to flow from the wounds made by the 


over t hem \ pie lution e f 
the bat* at tin kc 1 tin e x] f 
ing the mules t< knk ant 
result that then e vers win 
Wewmt out frequently 
obnoxious crcetures at wi 
oling above their prospe e live victim 





After 


bats sharp teeth so that the gmmd was red and the 
animals were covered with blood from head to foot 
It was always necessary to take them to the river and 
wash thim then disinfect the numerous punctures 
If tins is not done fliis attaik the Norn spots, infesting 
the in with their larvae and the animals die of blood 
poison After three nights wo wore lonipellod to take 
the mulis bulk to Cochabamba, us they were on the 
verge of exhaustion 

Of dl the world s creatures met by Colonel Iloosevelt 
in lus exploration* for the Smithsonian Institution and 
the Vmenean Museum hr found thi vampire bat the 
supu -monster of iniquity compared with which, 
Armageddon and malefactors of great wealth were as 
nothing In his work 1 hrough the Brasilian Wildcr- 
lu ss he say s 

Wc were now in the land of the bloodsucking bats 
(Sepotuba Rivir Paraguay ) These are the vampiro 
bats that auc k thn blood of living creatures, dinging to or 
hovering against the shoulder of a horse or cow, or the 
hand or foot ol a duping man and making a wound 
from whuh tin blond continues to flow long after the 
but i thirst lias bun satiated At lapirapoan there weie 
mileb cattle One of the calves turned up one morn- 
ing weak from the loss of blood whuh was still trickling 
from the wound forward of the shoulder made by the 
bat In plans not only inuliB and cattle' but chickens 
havi to be housed behind bulproof protection at night 
1 he offenders uri of various speues One of the 
Uranium members of our party Hochnt tho botanist, 
was a zoologist also Ho informed me that he had 
known even the big fruit-eatmg bats to take to blood 
suekmg Ihov did not, ai cording to his observations 
themselves make the original wound, 
but after it had been made by one of 
thi true vampires they would lap the 
flowing blood and enlarge the wound 
Houth America makes up for its lack, 
relatively to Africa and India, of large 
mao-eating carnivores by the extraordinary 
fortuity or bloodthirstiness of vampire bats 
of whic h the kinfolks elsewhere arc harm- 
hss It is only here that fish no bigger 
than a trout kill Swimmers, and bats the 
also of tho ordinary ‘ flittemiicc of the 
northern hemisphere, drain the life blood 
of big bcasts and man himself ' 

The vampire bat exclusive to Mouth 
America, is known to science as Desmodui 
rufVb To miet all the requirements of a 
true vatnpiro, it is perhaps the most highly 
specialised arumal m existence, not except- 
ing man himself As a good guess, the 
vampire bat may be said to belong to 
the executive faunae of South Amenqa, 
ansmg successively from ancestors, the 
remains of whioh have neither been found 
in fossil form nor in existing forma yet dis- 
covered Their relationship to other bate 
of the world, of which there are at least 
2,000 species, hangs on several minor 
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character! Theae or similar structural pTTT^r 

characters are found in the family of bats ' 'ffif ?, 

known ad the PkyUotiomviae, a North ( ® ‘ 

American tribe of fruit eaten having small JMk. 

leaf noees Miller say* "They are like 

the Phylloatomidae in respect to wing, jfl 

pectoral girdle, and pelvis, except that Bi* 

the tuberosities of the humerus (upper 

arm) are more nearly equal in siso 7 he mUmB 

fibula (lower leg bone) is large, extending 

to the head of the tibia (slun bone) All of w * 

the long bones of the leg and wing are ' @e| 

deeply grooved for accommodation of the 

muscles The teeth arc highly specialised ^B 

for cutting, all traoe of the crushing surface 

being absent The aheck teeth arc so ^B^ 

reduoed that the length of the entire upper ^Br. 

row is less than that of the canine teeth ^Ba 

The stomach is a slender structure The 

nostrils are surrounded by dermal out* ^B[ 

growths that form a very rudimentary nose 

1 examined the South American speci- 
mens in the American Museum, both ^B||i>J§j 

skeletons and skme lhe blood suikmg ^B' « 

characteristic comprised two large, pro* 5b 

jooting upper incisor teeth, which worked j 

perfectly with two lesser lower incisors 
These with two lancet-shaped superior 
canine teeth, were all sharp pointed and IHHHI 
so arranged as a whole as to make a triple , 

puncture, like that of the leech Tho 
tongue is ca|iable of a considerable ox 
tension, furnished at its extremity with a number of 
papillae (nipples), forming an organ of suition 

Most peculiar, how ever is the fait that m its process 
of evolution awav from the ordinary bat functions and 
in order to become a true vampire, the creature has 
consolidated all of its intestines into one tube or ali- 
mentary canal It has no other intestinal organ whit 
ever, and m consequence nothing hut a liquid can pass 


\ M, V Si.*t 
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U. S. N»vy 7-inch Caterpillar Mount 

By H Delano, Commander DSN 

F HOW the moment thu Lulled States 
mti red the war it was a feirikom. on 


^^^B * i nti nil the war it was a fori i,oiu. on 

i ^B* elusim that the llun was in fir action — 

sw.lt du ism action Americans are fond 
j. ^ °f act i >u llu v also belli vc Unit Hit safest 

% h T ^B^J^B defense is a strung ofl i se and they lost 

mBfaBra. ~ no tunc ele inonstrntinp tlx tin orv 1 ogie 

Hi ^BB^^^BUB ullv tin gun on s< a r inilli 

r tops I) til 

e bulges tlirili the 

on sti uliem when one 

hud gone liefem lhe results w r sum 

^BKfiv JSgm apparent news pu ttf ni ng i 

laughed th ir pursue is n >i a 

^^BtrpB”‘-^^^^BR v f moments safety nog the hotiiu 

Iff port f he ir morale suffer e.1 an I tl e s< who 

^ e hi aped with their lives lira) < tin lei the 

J ( ri terrifying strain and the. sen w ik s ife 

US ^B-V. S Onshore the Jiun was treatr 1 > jin >th( r 

^B| 1 surpt mi action which first elisi one cited, 

fflgpfffiSM a then elismnyed him 1 nra god he ut- 

jjjte m,llilllllllllllll g^B M tacked but was met in tlx open md re- 

•’ ' ' *9@^^B' * -lftfctt pulsed He se t up a te rnhc 1 ombnrdme nt, 

waH returned tin 

■ i ■ - ** ‘ S' made' him nervous and pnnpv for the game 

W .g&dPBB was a m w one In e vi rv dm I with short 

- It|lt1n , r . aSt - and medium laugc guns the Amcricuii 

The submarine “dart"— the forerunner of the depth bomb. Charge 2fi pounds tloITn nlTnl vHur'guns of ^vov* ^aldaT” u't 
of TNT Fired from a one-pounder gun uiifo. Innately in' tin early s( tges of mr 

umber of Submarine Dbrt-Proifenitor or the Depth Bomb participation high powered artillery waa »< am With 

out fairly long range guns the enemy could not be pre 
T'Hl depth bomb, which by tin < lose of the war had y ( uted from massing m rear of his lines 

* iriown to the ureat wual t e f (l(KI nounds began in a It, hnnoemd that the Navv nemse ssed some hieh- 


* iriown to the great wugl t ef <HH) pounds began 
very modest way Someone u the British lavy 
uived the idea of throwing i I gl explosive shell w 
would real h tho subinorim in 1 i watei and the de 
shown in our illustration w I \ I p I It (cm-isi 


through it JuBt what must we conclude from this? a six II eontauuug about Z r > p >n 


Some of tho lowest forms of animal life having only an mounted on a shaft Ih si 
intestinal tube, digest food as fast as it enters than purpise of filling the bore f tl 

There w a process of simultaneous fe e'ding and digestion dart is fired and also of ru m t m 

It might possibly bn assumed that the vampire bat in eluiing flight This pariiuiln -■/ 
gorging itself with the blood of another animal having fire el from a om -pounder gin 1 


1 <100 pounds began in a it happened that the Nxvv pemse ssed some high- 
tlie British lavy con- powcie I s ven inch rifles and it wiih thought they would 

gl explosive shell which be effective if mounted on light imlwuv trucks Marines 
i watei and the d< v ii o were eager to roan them Pershing was willing so 

v I p I It Consist* of designs were hurriedly emupliUd and arrange mi nts wire 

K I 1 \ I the shell bung bung made for manufacture when i major of mnnncB 

ilt - rveel the double assigned to command the artillery regiment strolled m 

I gin fre m which the to see what sort of weapon he was slated to wield After 

n mg un end on position a few minutes silent inspection rf the plans he nuively 


lhe rifle grenades which y 


digest it simultaneously and rapidly assimilate the warfare No great suecess w is attained with thisc else ! V 

essential constituents entirely through its own system mstruirents probably be cause th e large wits t to small of confide 

Or on the other hand its mtcstimform tube may be for effective under-water woih I itt lie principle i f under- Asevei 


s prolmbly remarked When the iniruus lut ik tlnough v 
nthe same want to wait while track is I img laid we want t 

m trench right up with the artilli rv t an t you give us so 


capable) of moro expansion than shows under a supn- water attack by high exj I wx 
fioiftl examination, so that tho bat may be able to store and out of this dart rana tlx 
in it a considerable amount of pilfered blood retiring creased in sue to 100 , 200 too 
to its retreat to hang up by its feet during davlight the dost of the war, to 600 | 
digesting at leisure There is also tho possibility of will have historical sigmh ann as indicating the first 

something in uae h of these surmises lhe fact remains step m what provod ultimut ly t lx the most t fle five 

however, that the vainpiro Booms to take in morn of anti-submarine weapon >f the lde wni llu re ean be 
pilfered blood than its bodily capacity 11 must be no doubt that the IJ-buat mmu h rs giently fennel 

noted at the same time that blood eontams a Urge this deadly weapon As s> i a 111 Alin <1 ilestroyers 

percentage of water and for this reason does not form and chostis were fully e i n | j I with it the < ennuis 

a very substantial food from the human stanilpoint f are I to (low m for alt i k ■ tl onviys 
lhe bat is unquestionably not only the 

oldest but the first mammal It seems to r ~~ — — ————————————————— 

have arisen direct from some unknown 
typo of re ptilu that aspired to safe aviation 
rather than brawling walking or running 
While it bears much resemblance to some 
of the prehistoric flying reptiles, the 
structure of its brain case shows little or no 
affinities in that direction An external 
parallel ir there, little more The bat 
<( mtlinurd on poor tin) 


s re cognize el as siund 2 800 feet per seeonel i 


We could — we_had to ufti r sueh a epuol displi 
lc nee 

in mill guu capable of launching a piojcctib 


d pth bomb which in- weighs 2H 700 pou 
m 1 finally just towards lie lentlv large to eai 
in Is (lies photograph thrown upon them 


ighs 2H 700 pounds To mount it on w lx els suf- 
lentlv large to carry the deadweight plus tlx live load 
rown upon them nt the instant of dnxlmrge was an 
sv mailt r I ut te bull 1 a mount on wheeU so that the 


most i fTe five major might follow right up without e 
llure ean be delay was out of the questim — the wheel 
lieatly fennel cntncly teio largt A caterpillar mount we 


strong und nigged for the t isk They hail 
to he de signal Within 10 days the 
Is i\ d tiun haelory In Is die 1 tlx. problem 
and the first adiptatnn of tlx caterpillar 
to tlx mounting ol hiayy high powered 
rifle s vv is pe rft e te el 

In older to ensuii mobility tho prime 
requisite was a in mat which required no 
elistssenil Img pri ir to bung transported 
tei a new firing positnu lo be tiuly 



Til* MrM4uk f*n «a eatorpfllar mount. Loft, at 40-degreea elevation i above, read) to advance with the Infantry; right, the trunnion bearings, the plates trail and axlo 
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Destroyers making a smoke-screen to protect the fleet during mine-laying operationa 


T UI whole \unl 
to In I it >w n Urn 


earne Our courses lod through waters wh ic mines had to be return home, by the r ipui spread of a fire in one ship, the 

1 the swept for constantly We steamed il iv and night in the night after ahe bad cleared herself of mines The 

char regular throughfare of enemy sul marines Ihn mine- (deeping officers had to escape in their night olothea, and 

field area had been publicly notifi d three montha in the men in the engine room were barely able to attend 


lorn until Hi nr \ilnmnl lost ph Htraitos U S N 
head |Utrti in at invoim hn lus coiiimaml embracing ah 
thi firci on short and the ripm ship Black Hawk, 
Capt It ( Hulrmr W M N 1 hi mmo 
laitrs nrrivid May 2flth 1018 on tiuio and 
roadv for lusmiss notwithstanding their 
state it ihi»s liss thin two months before 
in fait (hi s juadrou was niycr tho 
cause of any ill 1 ly and nevtr failid m any 
operation It was arrange il that upon 
48 hours i it in Admiral Beatty of th» 

Grand Hut yvould issue the orders for 
a mining cpcrulion, si nd a distiuyci os 
cort and disignatc one or two battli or 
battle iruunr aqua Irons and a light muscr 
squadron as a mipp irt against a possil le 
raid Though tin two mini laying squad 
roris often wml out at tin sum time they 
opintid in iiimpany only twier I In rc 
were It Aiuinran o)ii i ilions 11 British 
and of thi final trt d flu Anurirati 
fhqimdron plantid r >ti r i7l n four fifths 
•nd tin Itiitish ] i r iltl 

I arly in luni pripnritiins win going 
full blast fin thi first imneliiying operition 
On shore tin mini parts wir tisticl nd 
justed and ivssi inblid tlnn Hu mmplitid 
mines weri suit ly rail to thi watirsidi 
for loading into lighters to la towed off 
to tin ships Aftir landing on thi tracks 
on boai I mill mini w is tis| d for inv 
derange inuit in tin thru li null mgs m 


I of tht Mine advance tow 


n neutral shipping— an 1 the onemy might the pumps without suffocation 


a the further chance of a surfaoe raid The 


BtroyerN usually 12 m number sprtad n 


.1 losi ph ''trails, U H N easily have strewn some mines then iu tho random chanoo There was the further chance of a surfaoe raid The 

lus command embracing also of getting us One ship blown up w mid have disabled destroyer escort was prepared to engage its own kind, as 

; rep ui ship lilack Hawk, or destroyed the other nine also \ud as the planting well as submarines and even to make a sacrifice attack 

N 1 h. m.no M ,NF hquadRon ON* u s AT. ANTK fleft on ^cruisers, to assist our escape, b«t 

18 on tiuio and our moderate speed — 15 knots at best 

bstanding their when keeping together— and the small 

> months before number and caliber of our guns, made us 

was niyir tho rather helpless against an enemy cruiser’s 

tr fade el m any long range six. imh gunfire and 28 knots 

;ul that upon speed Moreover, whin tho enemy began 

He at I y of thi to feel the barriers restriction on bis 

the orders for submarines oj>c rations, it was expected 

a tkstioyu es that ht would attempt to sweep through 

• two bat th or and destroy us who were blocking his way 

I a light cruiBir Lbe heavy ships in support were intended 

must a possil le to prt vi lit that, or else to bring on a fleet 

u lay mg squad e ngagcim til In these ways our sensitive 

unit time they squadron would serve a double purpose, 

twice I he re either one of which would help end tbs 

urn 11 British war but possibly also ourselves 

tlu Arm nean Howtvcr all that did not worry us 

ii four fifths Sink to your job and go up with it," 

was tht prevailing spirit Tho work was 

ms weri going too uilc resting, steady and arduous for 

ying nperilion uucuay thought* Iho 'San Francisco” 

ir tisticl ad and Baltimore , old hands at mining, 

the iimiphkd set a high standard and fast pace, which 

p thi watersidi every man was keen for his ship to equal, 

a lit towed off and it yvos well uudt rstood by all hands that 

( mi the tracks only the best efforts of every soul could 

till d for inv make the kind of team work— throughout 

h nulling* hi each ship and by all ships together — 

Itv fiiiu tub needed to produto the success promised in 

1 dipirtun at tliur name 

rc i y had bt i ii To maintain a careful habit among the 

ill m (oulil b men, without making them jumpy or 

i 18 b > ns >r so Field planted by six ships, abreast, 13H knots, dropping mines every ] 1 > ^ seconds fearful, thi absolute necessity for sustained 

hatili out some Wh u one ship nalshod hw successor would uk* on h millaoly M tin h It end squadron attention was emphasised the same care 

whislul to right hist planting marker buoys liy whidi t pri long Hit fit I<1 on a later oct-acton being needed With the 800th mine as with 

K i xi ursion — a the first or the fifty-first And to prevent 

rful Sliggislim of a riturn, progressed wc had to make n« >f navigation buoys over-confidence growing with familiarity, unremitting 

drou s two il< tathments and planted in the open sea, obviously lor out ust I he pains won exercised to noto and follow up all lircguian- 

umti ,uh1 outside t romarly, British had warned us from tin ir own ixpernnce of tus and apparent slackness— not to find fault, but to 

two columns with the de- the enemy s habit of moving surh Ini ys whenever scon, keep things taut everywhere and carry eaoh excursion 


trail it from tlx bisi Itv him bill 
everything was rirnly fir dipirtun at 
midnight All jiwwIJ se rc<y Imd bun 
obsirvid liuiusr infirm dim < oulil b 
sent tin nigh to Gt rmnny m 18 h i iih >r so Field 

turn i n i igh for them to hatili out some Vth 
kind if inti ifi u nee wlui 

Going out on a mining i xi ursion — a 
word ftdiptul fur its i Inf rful suggislim of a ri 
tired but hippy our squadrou s two il< taclmientf 
the destrovir ismrl w mid unit! jUsI outside C ruin 



Field planted by six ships, abreast, 13 H knots, dropping mines every 11 1 j seconds 

Wh u ono ship flnlabod her successor would take on Ii ntillauly M llu l< It onrt squadron 
wins li il to right (list planting marker buoys liy whl< Ii t pri long tht flild on a la tor out acton 


slim of a riturn, progressed wc bad to make u« >f nm 
i <li taclunents and planted in the open sea, obviously lor 
outside C romarly , British had warned US from tin ir own 


i columns with th( de- the enemy s habit of moving surh b 


squadron flagship Han Besides these exterior risks, thi 


them— soim turns doing both through with better than railroad precision 


planting was always preceded by a 


Francisi a always lid mn i < liimn and w is guidt for from fire Hie converted ships win full of woodwork, busy half-hour Accurate determination of the position 
the while fori i i lie instructions f i these cxiursions aud what might have happened was shown sinn our of the field— necessary to know m running the next 
wire as eniipuhimuvi as excursion close by, and also 


fortsight (ould mil* them 
while allowing ample dis 
cretiou for tnnrgen y Ml 
captains and fin is irtliader 
usually Captain Godfri y 
R \ in II M S Vnmpili 
win furnislii il nuinorandn 
of tin mlmdi I eoursis and 
distanns tin mining or It r 
prtMtiilc I Hi sin u s*i\i 
formations and any spind 
prou dun and a planting 
scb( dull a turnli t tin 
second prisutb IwIhi mil 
how nnyriv mini s i ti h sin i 
was to plant Onu st irtid 
the planting tould ontmii 
as intended i vi n in fog or 
darkness— in both of whnli 
conditions we laid nones 
si vcral tunes, eight ships in 
line abri ast, 600 yards apart, 
■teaming at 12 knots 



for sweeping up after the 
war — depended on steady 
speed and steering, with • 
minimum of changing courses 
after leaving the nearest 
fixed mark There could be 
no hesitation nor trial move* 
The squadron would ap- 
proach, take a preliminary 
formation, turn sbijis together 
into a hue abreast, stretching 
sometimes a mile and three- 
quarters Then after a brief 
steadying interval, down 
would go the planting signal, 
and overboard tho first Rune 
from each ship 
8moe all 10 ships abreast 
would widen the field un- 
necessarily, the mining would 
begin wfth only eight abreeet, 
two m another lino 500 yards 
ahead When planes directly 
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•alma of them were vacated, 
them two would earn back 
into the main Use, their 
predeeeuom speeding ahead 
Ample time waa allowed to 
do this slowly, before their 
turn came to plant, so as to 
avoid any extra demand on 
the engine*, which might 
follow, u a ship dropped back 
too faat The steadiest 
steaming and steering was 
the rule throughout the mine 
pleating, to minimise possible 
causes of casualty The 
ships were neither new nor 
decrepit, but we took no 
unnecessary cliauws of spoil- 



the final armistice largely 
to the defeat of the mib- 



w >11 the 


log a good performance by 

thesquadron as a whole half way across, reports of tlamigt to tin cm m> began 

When all mines were out of one ship, her line was to tome in I his was in < arly !ul\ and Ik fori Octobtr 
prolonged by a parallel begun at the same instant by 10 submarines had been dt str >y | m the barrier and 
her prescribed successor Mines were dropped every probably many more Tom tin cry urcumstancos m 
300 feet, in lines 53) yards apart, the nearest distanoo that vicinity, the actual till mu raver be known Ihi 
the minelayers could safely steam abreast The schedule latest report is that the C« rm ins n Imit ii lost there 
arranged to narrow the minefield towards tho finish and other authorities ascril th (U 1 a surrender and 
both for compactness and for a greater 

margin of safety in running the next ex- i— 1 — 11 — ■■ — 

oursion parallel and close to, when there 

might be a beam wind or unusual current, ,/?% 1 

setting towards the former field Taken 

altogether, minelayiug is not too simple an / 

When it finished planting, the squadron 
had made a traoe like a music score 50 
or so rnilee long A mile beyond tlie end 

several mark buoys were dropped, for use // A. 

to “butt ' instead of ‘ lap the next \ / 7\ 

excursion, then back to the base The j n . — 

men would dean up the decks, secure the ‘ t r T' , \ 7 t > J < Y-« 

mining gear, gst a wash for themselves, 

and enjoy a smoke below— forbidden while A*] 1 — "1 ^ 

mines were on board, and those who could, J i ,1 j >r — ^ S 

would sleep Moving the 400 to 600-ton r » f P& o i I 

masses of mines, in slow but steady time, 

was very fatiguing, even with winches to \ 

help, on top of the many other duties ' I ( 

common to all ships j j 

Theoretically, the mines m adjacent ‘• fc- J 

lince should be staggered, so as to halve 1 

and block each other s interval*, but in an 

open sea minefield of immense area, 25 1 

miles wide, with no guide marks whatever, 

no suoh moety w possible or necessary T 

Tho great Northern Mine Barrage opposed j . __ cfc 

from six to ten lines of mines to sub- wwsxurr** *• — '< 

marines on the aurfaoo, and three or four u * " — — 1 — — — — 

lines more at whatever depth the sub- “° w minp * 8 anchored 

marine might think he could safely pass wt *n mins and anchor reach the water plummet lr \m tripping slip hook > 

Absolute impassabihty there never was rolM and “ irll0r KWlhcr and lifting the pawl of tl» mooring-table reel Th 
A submarine had more chances of missing ^ * h » 1 1 « hl mine beneath t 

rJ a m . ha fn 7 Th# plummet U'ing #o1i<l mvtal #mk* than th< I flkv anchor thu* keeplr 

*’ bUt toUt bat wh6 ° th0 *«■»* ***<« th. COM Blacwn. , during the p 

*° ■»# ® ne touch wag enough locks tho real 1 be ouchor oantfmtfat to oink draws Uio mlnn down until 

Before the nr*fc oyatcni of the barrier wag #trik« bottom 



A New Surgical Method 

i VERY important progress in surgery is nnnnum rd 
t in France, which consists in tlx diMuvuy if a 
.thodof performing unysurgn al operation without pain 
i this new method the print iplt. is to umki the j itu nt 
lensiblo to pain but he doc s not lose i oohi iiiusiu »» It 
based on a principli whuh was biought out s< vital 
yi are ago, snd this allowed of making opti 

utions on the Iowl r limbs and the lowi r jinrt 

of (he bod} without jiain by injtttioiis of 
oocmnt or similar substHutL into the spinal 


body W ilhin a recent period Dr W 1 illalre 
succeeded in making the entire body insen- 
sible by the use of a single inju lion and the 
liquid comes in eontail with tho spinal 
column throughout its whole extent lie 
makes use of an injection niedlr and a glass 
s}ringe After purgation thi day before and 
also hnlf an hour before the open! inn he 
inakte the inji ction of tin liquid whit his 
tixamo or other suhstamos nut h as sulfate 
of strychnine and sparturu Ihc patient 
hftH his eyes bound so as not to be affeLted 
by external nnnunent and he sits on a 
table with his h gs stretched out before 
him Thu application is made at tho 
lowei end of tho spinal enlumn and upon 
making a puncturi the liquid surrounding 
the spinal enlumn Hows out When a 
sufficient amount has flowed de pending on 
t lie degree of insensibility whit h it ih desired 
to produte, he applicR the syringe with the 
eoeaine or other solution and pushes in 
the oontunts I his at Him is rr prated 
several times and the ojierator obtains a 
jiroperly regulated mixture of toemne and 
the spinal fluid lhe insensibility of the 
lower part of the hod} is almost instan- 
taneous, in tho trunk and in the arms and 
head it follows a ft w moments after Then 
the patient is in a condition to undergo 
almost any kind of surgical operntion and 
without pnm hut he rt irmins rtmseious 



A min* film overboard from the stem 
«f a minelayer 


Train of mines being hauled along by winch. 
Overhead, a marker buoy 
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New York’s Aeronautical Exposition 

Observations at the Exposition and Some of the Conclusions Which May Be Drawn with Regard to 
Military and Commercial Aviation 


T ill airplam of win irid t ht airplane of pea<e stand 
unvuli-d at lust I i s(vii«) yiurs L>a< k and all 
during the font and a h ill vmrs of frightful slaughti r and 
di vastation in 1 urope thi implant has bet n men or 
less a guardi d sunt Jim ai counts hnvt emu biuk 
to civilians regarding tin i lativi < ham tiristi s and 
merits of tin hading corn v and tilled erift a id tvm 
ph( tographs have In n p limited t r< i ti the pi ns 
But all sin li air Hints mil ph t igraplis Imv li ill with 
anlnpi ill d mur hints 
rpi ili 1 in tin milit m 
who li on ms i I \ i>< 
lias been 


gem rut design and equipment of a vi t»ran DeHavtlland- 
I our Anuruan plane, which was ml ibitf d to thousands 
of (unoua visitors may be taken as a gojd example of 
that (.lass of fighting machine With two synchronized 
mat hint guns forward and twin tna him gun* on a scarf 
mounting at the roar this machine was able to give a 
very good account of itself in the ch sing days of the war 


during the closing days of the war and a little too late 
to serve at the front 1 he Loaning monoplane it 
equipped with a Hupano-8ui*a engine of SOCk-horse- 
power rating Its monoplane wings are supported by four 
sturdy spars running at a slant from tha underneath 
side of the wings to the fuselage Two seats are pro- 
vided, one for the pilot and one for the observer Com- 


for 
has f ilh n 
thi i mm 


K nt) - 


ml i 
tin li m Is < 


with l 


ilth 


And III n (I ( 1 i t f k mts 
and thi n si inti ri stint, of 
phitiginphh linvt Itin toll 
hut n smiiH ]> » rl i f tin i utirt 
st iry I H nttci all is said 
and dim tlun is nithing 
likt viiwiig tin ImnbeU 
artulis nt t st hind 

In iltiiil it an \imucan 
Dellavillawl hat 111 plane ti 
aim the to n mu him guns 
aboard a liunihing plum 
to toy wi th t Ik s i i ailed 
lauura gui uhi il in training 
aerial iimikrnion to study a 
Irenih Bpnd and Nicuporl 
nt dose i unit to pur into 
the coikpit of a British 
B L-5 Burnt to stand 
beneath the wings of the 
giant Handhy Pagi to see 
at a glume the leading air- 
planes of the v M— all these 
things and many more wire 
the privilege of the visitor to 
the New \ork Aeronautical 
Exposition held during 
March 1st to 16th in thi 
Madison Bqqaro Garden and 
the 09th Regiment Armory 
The visitor had an oppor 
tunity of soeing for himself 
what others had seen and 
photographed and described 
for him during the past few 
years And he had the op- 
portunity of seeing what had 
never been described par- 
tu ularly in thi way of planes 
for civilian um 

In the matter of military 
planes it appi ars from the 
massed exhibits that the 
designs have hi i onic more 
or less standards d as the 
result of years of competitive 
effort although during tho 
last six months of war tho 
Allied and particularly the 
American designers were be- 
ginning to question the effi- 
ciency of aocepti d construc- 
tions and were delving into 
strange fields Most of tho 
scout in a i tunes single 
sea tors intended for combat 
work— either ft llowed tin 
general lines of the lnmli 
Spad or the fish shaped 
planes of thi Germans \V hen 
it came to engines machine- 
gun equipment, fittings and 
other details, however then 

seems to have been a wide divtrgmu of ideas But 
all scout plane designers agreed on the cutting down of 
"parasites,” which menus unnecessary guy wires, 
landing gear parts, engine housings and other surfaces 
offering considerable head resistance and religiously 
applied the stream- lining which 1 dounrd Nieuport first airplane 
introduced in the monoplane hi aring his name Perhaj 

In two-seater battleplanes and general utility planes, Exposition 

the divergence in d es i g ns is pronounced Yet the Loaning monoplane, developed by 


Ty guou ftfcuiiiu oi in uie ru ting uuyn ****» --- t t » n an4 . ~ 

A 8 for largo planes, the loading MI ui and Vmtncan pletc and loaded the monoplane weighs 2,«00 pound* 

tipis win well represented An \i irmui-built Hand- It has a speed of 146 miles an hour and a “ceiling" of 

26 000 feet, carry ing sufficient 
fuel for three hours De- 
spite its rather unorthodox 
design, this very remarkable 
maibme has established en- 
viable records among mili- 
tary planes, and had it not 
been for tho signing of the 
armistice, the Loening mono- 
plane would have established 
still more startling records 
over the battlefield 

If anything the Christ- 
mas Bullet of biplane 
design is st ill farther removed 
from a< 1 1 pti d practice This 
machine equipped with a 
Hall-Vott 210 horse-power 
engine is a single-seater, 
weighs 2,100 pounds with 
its load and has flexiblo 
wings Its upper plane is 
28 feet wide, while the lower 
one is about one-half of that 
1 here is a complete absence 
of struts between planes, 
there being a combination 
wood and steel cantilever 
structure running throughout 
the planes to give the neces- 
sary support By casting 
aside all usual means of 
bracing the wings, the de- 
signer has certainly gained 
tremendous speed with a 
comparatively small horse- 
power, but it remains to 
be seen whether this doss 
not entail too great a sacrifice 
of structural strength 

1 he Gallaudet D-4 bomber 
Is a seaplane of interesting 
design because while it bas 
but one engine and a long 
fuselago member, it employs 
a propeller instead of tractor 
or pulling’ airscrew This 
is an oxnplished by having 
the Liberty engine drive the 
pushing " propeller attached 
to a nag surrounding the 
fuselage, at the rear of the 
occupants In official tests 
the Gallaudet seaplane has 
proved quite remarkable, 
with a high speed of 12(1 
miles an hour a slow speed 
of 42 6 miles an hour, a 
slowest getaway of 4fi miles 
an hour and s two- minute 
climb of 2,100 foot All of 
which goes to prove that the 
Gallaudet design it quite 
correct 

One more word with re- 
gard to the matter of speed 
There are several claimants 
to the title of “the fastest 
machine in the world ” One 
of these is the Christmas 
"Bullet” which claims a 

— hour Another is the Thames 

Morse MB-3 biplane, equipped with a 800-horse- power 

, • , ,, - — » j — Hispano-Suisa engine, which weighs 2,000 pounds 

means the largest m the world served to tonvince the loaded with its single passenger and claims 168 

layman of the immediate eommtr, lal possibilities of the an hour Still another is th e Curtiss 1S-B biplane, 



General view of the well-arranged exhibits in the 69th Regiment Armory 


ley-Pagt and a Caproni tnplam and the all-American 
Glenn Martin bomber, were on hand In fact, like 
nothing else these planes, which by the way are by i 


speed of over 180 miles a; 


a a L , . . , equipped with the CurtiM engine And weighing 2.W0 

Perhaps the most interesting exhibit of the entire pounds fully loaded, and for wStoh 168 Milas an hour 
8 i mu \ 0i View ’ WM With the exceptronof tbs cBLTwSS 


i American engineer 
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The Wireless Compass 

Piloting Ships Into Port by Radio 
By Jerome Lachenbruch, Radio Electrician, U. S. N. R. F. 


A COIL of wire, a dial registering 360 degrees, a hollow 
steel shaft, and an automobile steering wheel 
have overcome the terrors of fog and storm to manners 
approaching port These few pieces of apparatus com- 
prise the essential parts of the radio compass, an in- 
strument whereby the bearing of any ship on a shore 
station may be ascertained with speed and accuracy 
Through the stimulation of necessity, the radio compass 
or direction finder, ae it is sometimes called, has been in 
constant operation on naval shore stations during the 
war Its value has been proved by service, but publica- 
tion of its efficiency has heretofore been prohibited 

With the coming of peace, the attitude of absolute 
secrecy maintained by the Navy Departmental regard to 
the many inventions perfected by this branch of the 
military establishment, has relaxed, and the scientific 
means whereby the men of the navy helped to prottet 
our ports may uow be disclosed The radio compass, 
which has served us in time of war, is now interpreting 
the needs of peace 

It is not generally known that wireless operators are 
on watch every second of the day at various naval shore 
stations in the vicinity of New York nor that during 
the war operators timed the length of as well as the 
interval between dots and dashes whose characteristics 
aroused suspicion, all the while manipulating the wheel 
of the radio compass to obtain a direction on the sending 
station This exhausting work proved to tie of valuable 
assistance in locating enemy wireless stations that per- 
sisted m the surreptitious use of radio despite the govern- 
ment s war order restricting the activities of all but 
government radio stations 

In construction, the radio (omposs differs from the 
usual radio receiving set niainl) in the type of antennae 
used The familiar sight of seveial strands of wire 
stretched at considerable length between high masts is 
absent In place of the stationary, space -eonsummg 
aerial is a rotating five-foot frame with a few turns of 
stranded copper- broom wire wound about it The 
frame is mounted on a vertical steel shaft which projects 
downward through the roof of the i adio building Into the 
room where the operator is on watch In many stations, 
a cupola has been built about the frame with the double 
purposo of affording protection against the elements and 
of concealing its presence At thu base of the shaft and 
within easy reach of the operator, the wheel which con- 
trols the turning of the frame is attached The compass 
dial, usually a circular aluminum band with the 360 
degrees of the compass clearly engraved on its surface, is 
fastened to the shaft near the roof of the radio shack , 
but the indicator is placed in a permanent north and south 
direction Two 1 leads from the frame form the elec- 
tnoal path between thu antennae and the receiving set 


plane of the radio compass is shown parolkl to the on- 
coming wave which strikes both suits of the wired frame 
at different phases and at difftnnt amplitudes Two 
tlettnc currents an uidutid m tht antenna thi one 
when th< magnetic wave comes in tontait with the nearer 
side of the anal the other when it readies tht farther 
suit These induced currents wdl lit in tht same 
dirittion and tonsoquunllv will ttnd t< buck or 
tountcratt each other Hut dut to tin differences m 



The radio comma tor Bed parallel to sn oncoming 
electro- magnetic wave 


amplitude and in phaae of the magnetic wave at the two 
points of contact, the induced turn nts will bt of different 
strengths and although the one tends Pi oblitt ratt the 
othtr the difference m strength hi tween them is 
conserved and heard in the tdcphoius However, if 
an incoming olectro-maanetn wavt strikes the plant 
of the antenna perpendicularly the turrents induced 
in both sides of the compass will be equal in strength 
of the same phase and amplitude aud will neutralise 


each other No sound is then heard in the telephones 
lly means of the rotating anti tin at tilt anglt at whith 
an electro-magneto wavt ads on it can be conti ullid by 
the operator thus tlu ink nsit \ if un onunning signal 
can be mireased diminished ir tompkttly tumd out by 
a turn of the wheel It is evident thm that when tlio 
plane of the antennae w putalhl ti tlu direction of thi 
oncoming wave, the sound he aid m the phones will 
represent the maximum strength of the oncoming wave 
By turning the antennae until this point is foun 1 the 
maximum strength of any signal ran lit asu rtained and 
consequently, the position ot tlu ship or shore station 
sending it will be disclosed But to be moie aecuritc, 
two positions are made known 180 degrees apart Hy 
consulting the diagram the reason for this is apparent It 
will lie observed that two wares coming from opposite di 
re e tions will affc et the radio compass m the same manm r 
In actual piaotiee however a shore station operutoi 
knows that the roast line limits tlu arc of the compiss m 
which ho may expect to locate a slop Mori over to 
sc c ure the best possible results in the eve ry-day operation 
of the radio compass in guiding vessels into the port o! 
New York, five radio compass stations have been estab 
Imbed at strategic nautical points on the (oust near 
New York 1 aeh station is connected bv a laud line 
telegraph instrument with a central controlling radio 
station located in the office of the District Cominumca 
tion bupenntendent, at 44 Whitehall bt Ibis station 
has been brought to a state of high cfhtunry by Lieut 
Commander K B C offman and 1 te ut M W Arps 
who is in diriet charge of the control station 

The close connection between the compass stations and 
the control station simplifies the details of comniunna- 
tion with vessels at si a Within a few minutes a slop 
may receive definite information os to its position 
When a ship approaches the Y0 or 100-milt coast line, 
the operator aboard calls New Yoik and asks for his 
bearing The ship dots not get into direct communica- 
tion with the various compass stations as they are 
equippod only with roimving sets and so cannot reply 
However, the radio operator at the central controlling 
station in answering the ships call transmits a signal 
to the ship to si nd its call k tters for 30 seconds At the 
same time, a telegraph operator at tho control station 
notifies the various compaas stations by means of a 
throe-letter signal sent simultaneously to obtain a 
bearing on the ship sending her call letti rs Immediately 
the various stations in the distrnt, at Montauk Point, 
L I , Fire Island, LI, Hoekawny Beach 1 I , Sandy 
Hook, N J and Mantoloking, N J , turn their t oinpass 
wheels until an accurate beRring is obtained at caih 
station This is transmitted to the telegraph operator 
at the control station, who waits until all stations have 


In conjunction with 
the reoaivor, an oscillat- 
ing audion and an ampli- 
fier are usually employed 
thereby mapifymg the 
strength of incoming 
signals about eight times 
their normal degree of 
audibility 

The theory on which 
this umque construction 
of the radio oompaas 
operates involves several 
characteristics of the 
electro- magnetic wave 
If a pure sine wave 
(whieh is never met 
with in practice because 
of the distorting in- 
fluence of objects in and 
around the radio room), 
u assumed, three phe- 
nomena of electricity 
combine to give the re- 
sults observed in the 
radio compass They 
are the resisting or 
‘'bucking'' action of in- 
duced currents, and the 
differences in amplitude 
and in phase of an 
electro-magnetic wave 
at different intervals of 
time In the accom- 
panying diagram, the 



ippvMehaa to New Yerk Harbor showing ioestioa of three radio compass stations and how position of a ship 
son ding signals front A may be determined 


sent their bearings before 
turning them over to tho 
radio operator The lat- 
tir when all the compass 
stations have been heard 
from, flashes by radio 
the bearing, m degree®, 
of the ship on tht dif- 
ferent shore stations 
An acknowledgmi ut 
from the Bhip of tho 
receipt of the desired in- 
formation completes the 
op< ration 

lhe accuracy nf the 
biarmg report! d by each 
r oinpass station is de- 
termini d at the control 
station by consulting a 
map of tin (oast whnh 
is arrangid wilb an in- 
ginious divice for lhe 
partii ular purpose it 
si rves Tho map spri ad 
out on a largi table is 
co vi red with glass 
Holes are punctured 
through the glass at tho 
ceuter of tho largo circles 
drawn about tho various 
compass stations as cen 
tors The circumferences 
of the circles aro divided 
into degrees Threads 

(Continue on pagt JOS) 
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Lubricants 

A grade for each type of service 


A new science writes its mark across 
L the faces of two hemispheres. 
The last 50 years have been called the 
Mechanical Age. The 50 years ahead 
will bring the age of Mechanical 
Efficiency. 

In 1913 an international conference 
of Vacuum Oil Company executives 


t VACUUM OIL COMPANY NEWM0RK.US-A.il 
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and engineers from 14 countries final- 
ized the lubrication ideal — the right 
oil in the right place in the right way. 

Lubrication as developed by the 
Vacuum Oil Company became a science 
which has opened the way to a new 
mechanical efficiency for the age ahead. 

The work must go on. 




Lubricants 

A grade for each type of service 


C VACUUM oit 03>MPANY^-£^g^ NEW YORK, U. S A 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


The Good-Sense School 
Desk 

W 1TY m a schoolboy 
round-shouldered? 
W liv doe s a schoolgirl |{( t a 
llftl (liest aud a squint that 
null) alls i ye strain \lt 
1 rni k I inter of Seattle hiivk 
tint thi nnsivti 


tin lixlit ii 
that tl< In 
ungli iifijnu 
di nl has ) ii 


L till g l 
t ten ' 



n tho ii(tl I p isition ii 
arms inliiilv b\ lus nun efTnt 01 Ii 
must lay il loan Hut mi I inikt shill t 
nail it m thfil paction is list In ran 
1 it In i ultirnitivi imp ink undiu strum 
up hi him Our first pit logi q It is a 
typical one g mlo un\ hiIiiiI Iiousp in 
1 he lund and oil will s e liiiudrids of 
mihjoits wh > n lf(ht lime p ihi d ns irtgi- 
nuls fm it Dins this con mg iliren 
look liappv an I ( linf irtnl Ii 


: Ih 
lhe l 


i la 


t thi condition 
outlineil by a disk aitli a top that is 
broken across ueui tin hack ns st on most 
dearly in tin desk behind tin mated 
otudenl in oui sec oud pit tun lhe hook- 
rest thus uiTordi d is romjili tcl> adjust- 
able alike with regard to disLaneo from 
the eye and niiglt Ii is no longer neees- 
sar\ for the student to go through a 
proees* of contortion to get thi proper 
foe us on lus work he simply adjusts hut 
desk until In has it k limit touch is the 
rail at the bottom th it pre ve nts the hook 
from sliding off I he rail may be slid 
to tliL back of the elesk out of the way, 
whin it is desired to uni the sutfaee 
of the desk for writing thus making tho 
desk adaptable to all re quiri me nts 


A dummy jaw upon which the dental novice may practice 


Practising Dentistry on 
• Model 
By Ruth Stewart 

I NSTRUCTION of stu- 
dent dentists at the 
State University of Iowa 
has been facilitated by 
means of an operative tech- 
nic unit, designed by Dr 
R H Volbtnd, professor of 
operative pathology and 
technology 

The unit is equipped 
with air, gas, and elec- 
tricity and is supplied with 
a dummy jaw upon which 
the novices may practice 
It is adjustable to all posi- 
tions which might be taken 
by a patient Necessary in- 
struments may bo planed 
upon a shelf attached to the 
implement Methods of making all kinds 
of repairs and the placing of false teeth 
are demonstrated by moans of this unit 

Removing Old Pavement > 

T HE tearing up of an old asphalt pave- 
ment has always been a tedious job, 
and especially between car tracks A 
special maohine is in use by the United 
Railroad of Han Francisco which doe# 
this work m a very short time, not only 
tearing it up, but loading it into a work 
car in one operation Any work car can 
bo used On the front of this a 75-pound 
T-rtul frame oouplea and this supports a 
Booop or shovel having a sharp turnod-up 
edge at the front It measures <14 inches 
wide and 03 inohes long irotn the 
shovel an inclined platform extends to 
tho loading car 1 his platform measures 
4 feet wide by 15 feet long and has sides 
to guide the sheet of asphalt When in 
operation the point of the scoop is forced 
under the asphalt to start it, then the 
rest is accomplished by moving the oar 
ahead slowly, the narrow sheet of asphalt 
between the tracks is raised up the tnrlino 
and over the edge of the platform into the 
body of the oar This is continued until 
that end of the car is filled, then the car is 
turned around and the same process is 
continued 

This is a labor saver, time saver and 
money saver 
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A Lumber Trade-Mark 
That Stands for Quality! 

HPHE largest manufacturer of Southern Pine in the United States ] he I ong 
A Bell L umber C ompany now trade-marks all its lumber products 1 hit mark does m re 
thin identify the manufacturer it means that c ur reputitnn is back >f it— i rcputition fer 
producing qualm lumber products for a quarter f a century Look for this trade mark 



I % 


THE MARK ON QUALITY LUMBER 

L-B C reosoted Southern Pine FI oonng the facts pert lining to 1 B Crcosoted South 
Blocks one of our products make modejn ern Pine Blocks 1 lie iPHStfifili hydraulic 
perfect industrial floors They are most our pressure vacuum process impregnates with 
able economical and safe No matter ertosote the entire sipyvood if each block 
hat flooring job you hive In Send for free booklet on our crcosoted 
nd you should investigate products 

cify and ask ycur dealer for l OnO-Reu, brirnl 

ono-Reix I umber r omnanu 


' 



R A LONG BUILDING 


KANSAS CITY MO 


Mauufmtturrr »/South»rn P na Hardwood, Oak Flooring 
Craototed Lumbar Tla* Poats Polat Pil nft 
and Wood Block* 
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Reconstruction Department 

A Department Devoted to the Improvement of Old and Development of New Lines of Manufacture 


Suggestions for Manufacturers 


Q\ 


Hi ] Jr(or u anxious to help manufactun r 
tin hai In dun tty this rt i omtructum period 
o t Ue i ih hi Jnr them t > manufacture 1/ 

1 1 c / kill y l>e lint of uork adapted to Uuir 
mutiny rl rly the natun of the devices they h 
it ml com phi • information 


ho have t dU machinery on 
i I it ho are looking for new 
I ci In Utters from manuftw- 
i/u ery and from mi enter*, 
It offer Inocntore arc r<- 
untwns, with working 


driumyi an l photographs of models, but mod ' rhoild not be sent as tee are 
1 iguippiil to him th thi m Tke Editor will I r nd this material to manu- 
turns uho are it Urcsted Thu senna, n / rforin it vithout charge 


t ni m I II. ir ■siu li ns I Jlar 
h ivi I) ill ill u s ri |u I I i mllrmms 
if flu i hi in if i I win ml vu mist n 

|> it I till til 4 lllllSHH iri ill Id in 

( mil 1 hi 1 1 min t bi Kiw ii to in- 

v nt >rs II It rust mi turn 1 litoriuts 

ill nil iH i I nmrdinj, ng nt mill will 
mud on i iiniiiiiiiu nil ns uIUicm (I in 

hl4 cnri Hus wi rk is dim with til 

chuigt ulliir t tin in i nut ih t in t r rr l 
Hu niMulii It in it v ilunliry mni < 
olTir 1 in mi ml to tin r oust rutli n 
of on in iuntrioH mid t pi >lit t( pri)Kri«4 

\m UK tin suggi nt l him i ii tiilmti 1 
thor nri iiiiinv tint (I ) )l t fit till K 
quirt nn nls of any of Ihi limn if votiin rs 
win Ii ivr -writ tt n tin 1 ililor n I r 
Thi v rung! ft .m u 41 In nn I ir t i Iiiiik 

dill wlmli 14 (all ilntul to npp d to 
inf ml uivvlids Sunn iininti ns that 
arc mtiri sting and appimilly pint I mil 
nri illusti ikii line with in tlin hope that 
they m iv iippiul t sum mannf n lnri r 
win has nit yi t writ tm ti thi J ditnr 
they also giM. 4 inn nh i f Hn nirn.ty 
of inventions Hint huv( bun oiTind 

Countersinking sirew head In- 
stead i f using aspuul t ml t< i niiiti rwiik 
a sort w h lie for a tint In id wo id si n w an 
invud >r bus f irimil tin head with flutis 
p. that it will du its own i nunUrmnking 
It will also i xi rt n t ontinuuusly mi n lining 
tightening ftitim as thi hciiw head is 
driven into thi wood 

Deglutltory cup — An him nl ion of 

vi ry dilliruit rhnriuter is oni ndupted for 
tho su k room It w nn nriaiiKt mint wluri 
by it is p iNsihlo toswallow iniiliinics with 
oulixp ru tiling any dumgrt cubic tuak A 
small i up is provided whuh is hold in a 
wire dip thil may hi nttaihcd to the 
nm of a t imbitr in tin mnnnir shown m 
the no( (inipanying lltustrnlion The tuni- 
bhr is lira! partly fillid with water mid 
then the (up with the inedieim in it is 
fitted to tlie tumbler 1 he patunt 
irnrdy drinks the wvlir in flu glass and 
at tin sunn tunc thi me <ln mi (lows out 
and floating on tin him of wntir is kept 
fr mi i uining into (imtait with I hi 
tongue N it only h pud liioduiniH but 
i ipsulis pills anil p.wders (un In tnlin 
m tins way 

Hog holder and stock chute Du 

Fhkr his ri'rinul many inventions 
|Xil lining to the firm but ns Ml ai 
in m if i turn lms i illtd f I suggi stums 
tbit 111 ling 111 tins 1 1 144 Ik n inti diuit 
that hI >uld appeal to tin firnur and 
ntock man It is a chuti for loailmg 
h K4 int w Lg ms f ir market mil also n 
h ililc r f ii full grown bogs at ringing 
turn I In d vm is in thi form of iriti 
int w huh tin hogisdrivin Atom i nd 
then is a gill will a with not c h in thi 
bottom whu li ih ms d iwn ovir tin nei k 
of the hog as shown cleailv in 1 ig l In 
this position the gate is locked nnd the 
tinging opt rution may bo perform! d with 
cone Tig 3 shows the crate tilt* d up on 
a pair of folding legs so that thi stork 
can be driven into a wagon or tmok of 
standard height A section of the floor 


i m he f il led up t > prevent tho animal 
fr mi b n king out I ig 4 shows how the 
(hull may lu folded up whin not in ubo 
A novel shoe Idling — 1 lie protein 
of threading a slim Ijci through eyelets 
is tedious to say thi hast J he ordinary 
hoiks Him inu< h lime hut they are 
apt to calih lu Hu dothuig Ibid is 
pirtuulirly true if wotmns wear lo 
r lnidv this d(fi t an inventor has 
I itenti I n nc w form of boot or shoo 
I u mg J In adjacent edges of the shoo 


mg 1 1 
readil 
the 1 
com 1 1 
hook 
of Ih 
may I 
glovis 

be s 
trail 


1 ne from top to hot tom the faaten- 
i \ery flexible and adjusts itself 
i 1 1 the movements of the foot As 
t dots not ordinarily have to bo 
I Iv unlueed when it u taken off 
n v hi used for only the upper half 
flip lhia same form of lacing 
used for other ar titles such as 
In thi latter case it is not noees- 
lu thi end of tbelaci, It way 
i I by means of a dip lhtillus- 
I w s how the lace is manipulated 



Self countersinking screw-head 





For taking disagreeable medicines 

arc proyided with fastening devices 
lonsisluig on one s«l( of eyes and, on the 
other of hooks that are turned in so os 
not to rnlih the dothing Iht shoe lace 
is hoi mini at the lower ind and pauses up 
through tho tyes I o hue the shoe it is 
mtrdv imcssury to slip the hooks oyer 
the lace and draw the laic taut Then it 
is tied lo u bit of lacing cord fastened to 
I hi top of tho shoo J acmg and unlacing 
may be accomplished with extreme 
rapidity and because the laoe runs la a 


Single-cord boot lacing 

Suggestiona for Invention 

T UI Reconstruction Editor has re* 
iiivi I some suggestions wluch are 
offend gr ituitously to the public, the 
corn 4p n h nt not i aring to develop hi* 
idcis m any concrete form but leaving 
that for tin inventors to do Such Were 
the suggi stions published in our issue 
of Jimury under the heading, “A Safe 
for liberty Bonds Through an over- 
sight Hu nami of the correspondent was 
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omitted We take this opportunity of an- 
nounnng that it was Mr A H Bor wold, 
of Wilmington, Delaware, who furnished 
tho suggestions 

riie following letter has been received 
from Mr A K Jackson of Toronto, 
Canada, who suggests some long-neodcd 
improvements in tbs meat packing fat- 
dusti y 

‘ The requests that have been made 
through your columns that arlieles for 
manufacture in over-equipped plants, be 
submitted, leads me to suggest two very 
real necessities which would hnd large 
sales in the packing houses Having had 
14 years experience in tlie packing 
industry, 1 have been in a position to 
observe present methods of handling 
meats and their by-produota, and am 
positive that tin sc articles would meet 
with favor 

1 The first is a traveller for beef rails 
oquipjicd with a clutch instead of the 
irude hook now m use I have seen 
hours of valuable tune wasted in removing 
these books from froren beef, it taking two 
nnd sometimes four men to handle one- 
quartor or side of beef from the rail 
without accident By the use of a 
clutch hanger the beef could bo released 
by the man who must carry It, by merely 
raising it on his shoulder 3 lo 6 inches 
above its normal position 

My second suggestion is an automatic 
cleaver for sectioning sides of hogs 
This work has always been done by hand 
except where the bond or circular saw 
is used The saws are not satisfactory, 
buw< vor, as they draw the bone dust and 
marrow into the meat With a menhant* 
cal cleaver it would be possiblo to get a 
straight clean cut in ox»ctly the Spot 
whore it is required, with one stroke, 
leaving the operator’s hands ftoe to 
feed it 

"The cleaver should bo made lo remain 
in an upright position when the stroke is 
finished, in other words the action should 
be down and then up, instead of up and 
then down as is th# esse with automatic 
hammers 

"It would naturally take a very 
powerful stroke to save, the ribs m 
dividing the side from the back of a 
heavy hog, but bv using a weighted 
cleaver with powerful springs drawn up 
by a system of gears, and released by a 
trip arranged m comwctioa with a foot 
lever, it should be posotbl* to make one 
Stroke to finish each out." 

Wanted: a Manufacturer for an 
Improved Table 

r T , HE Editor is in r*o«pt of tbe follov- 
* lbg communication and will beglad to 
forward replies to thu letter to tbe com- 
pany which us now engaged in manufac- 
turing these tables 

"We have read with internet some of 
tho articles ip your reconstruction di- 
vision, and would say we haws a patent 
table servlossW* for cither library or 
dining purpose* 

"Tills table has been on the market 
about three y«aw and is salting freely 
However, we see at a great disadvantage 
trying to 4b a SisAUmal business a* the 
freight r*f~ — 1J “ 

bbgVn 

dBT’ 


Stock shuts and hog-holder 





March 22 , 1919 


SCIENTIFIC AMERICAN 


297 



In rtnmg oontrMt to da Bittny Don't* 
it da oat Magneto Don’t i 


1. ‘Don’t Worry 

The MAGNETO alw »y» don it* duty 
under th* moat exacting condition* of 
apaed, climate or load on airplanaa, paaaen 


drop* of oil every two weak*. 



cAeto 

mm 

Dixie 

MAGNETO 


The AERO Magneto was designed 
and perfected by Splitdorf engineers 
for the extremely severe service on 
war airplanes. 

It was standard equipment on American 
airplane engines as well as other air- 
planes of the U. S. and Allied Govern- 
ments. And its reliable and efficient 
performance on these airplane engines 
and on thousands of heavy transport 
trucks under actual fighting conditions 
place it far in the lead of all*' other 
ignition systems. The AERO Magneto 
for passenger cart and trucks offers 
an ignition system that is without fault. 
DIXIE Magnetos and SUMTER 
Starter Couplings are standard equip- 
ment on the majority of tractors and 
on many trucks of the leading manu- 
facturers, while SUMTER and DIXIE 
Magnetos are papular equipment on 
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Battery Dorits 


1 Don’t forget to put water in 

your battery every week 

2 Don’t use anything but dutilled 

water 

3 Don’t let the electrolyte spill on 

top of battery 

4 Don’t have an open flame in 

same room with a charging 
battery or an open battery 

5 Don’t permit battery to stand 

without a charge 

6 Don’t allow sediment to collect 

in the cells 

7 Don’t fail to keep the terminals 

tight 

8 Don’t connect terminals to the 

wrong poles 

9 Don’t let terminals come in 

contact with battery box 

10 Don’t forget to test with a 

hydrometer at least once a 
week 

11 Don’t let your battery become 

over charged 

12 Don’t permit plates to become 

^buckled by lack of water 

13 Don’t forget to turn off your 

ignition and light switches 
when you stop your engine 
or your battery may run out. 




Electrical Gy, Newark, N. J. 

Sunder Division, UWHiclutf an Awr Quoa^o 
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Recently Patented Inventions 

Brief Dexripltoru of Recently Patented Mechanical and Electrical Dteicee, Took, Fam Implement*, Etc. 
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LEGAL NOTICES 


PATENTS 


I F you Have an invention 

which you wish to patent you can 
write fully and freely to Munn & 
Co for advice in regard to the beet 
way of obtaining protection Please 
send sketches or a model of your in 
vention and a description of the 
device, explaining its operation 
All communications are strictly con- 
fidential Our vast practice, extend 
ing over a period of seventy yean 
enables us in many eases to advise 
in regard to patentability without 
any expense to the client Our Hand- 
Book on Patents is sent free on re- 
quest This explains our methods, 
terms etc in regard to Patents, 
Trade Marks, Foreign Patents, etc. 


SCIENTIFIC AMERICAN 


MUNN A CO., SftfYSKS 

•WStf* - vJUftftc 


Annual Subscription Ratos 



Th, combbwd tubacrlptlon rawa tad rttet 
oountriaa Ineludi — ' •- •— 

Ramil by p«Ul 


foreign 

will 1 m furaialied 

■nation 

m meaty ordtr bank 


Classified Advertisements 

AdwtUni in thu oolumn It ll 00 t lino No 
law than (our n r more than 12 lint, acmptad 
Count «veo word, to the line All order, mint be 
accompanied by a remittance 




FOR SALE 

O No. 18 SWEETLAND 
FILTER PRESSES 

complete with filtering leaven 
leaves spaced approximately 3* 
centers Each press equipped 
with a 9' Hydraulic Cylinder to 
facilitate opening and closing 
lower body 

Apply to 

KEASBEY A MATTISON CO. 



The Current Snpp&meat 

R/ffUCH interest inheres in the tren^nd 
■I’l oua preparations which th© United 
States had instituted for a gas offensive 
which would throw lompletely into the 
shad© anything that the Huns had ever 
attempted and make them gincerely regrci 
that they hod eve r started this kind of 
warfare Manufactunng opt rations were 
at the time of the arnustitc being earned 
out on a scale truly appalling 1 hi 
timely story of this work is told in the 
current issue of thu fet iKNTirie, Amsnii an 
buPPLBMBNT No 22*55 for March 22(1 
under the title (tan Offensive, A Rerori 
Ackteiement In the, same issue a nativi 
of Poland and student of Polish history 
gives an illuminating account ot 1 he bmal 
tercet of Old Roland An important di» 
oussion of certain aape < t* of the crystalline 
and colloidal stalls which have heretofore 
received little attention will be found under 
the rather awe inspiring title Disptrtaid 
otogy An illustrated a< count of the mauu 
facture of wall paper rovers a field which 
in Bpite of its superficial rommonplaceuess 
is but little known to the average mortal 
lhe mathematically mi lined will follow 
with pleasure the discussion of Stream 
Line Motions and IVntrs which carries 
three illuminating diagrams A surgeon 
in the l nited States Public Health Service 
details his obserc aliens upon the Flight 
of Mostjuilois through Horizontal Water 
It /ms making some significant suggestions 
regarding the propagation and prevention 
of mosquito borne disease The article on 
Fluorcsu tire is com ludul from the previous 
issue I he important work of the federal 
Government looking toward the refore 
station of areas naturally desert or burned 
over is described and illustrated in Trees 
for the Desert In addition there are 
numerous shorter arliths of interest 

The Miami Conservancy Flood 
Prevention Plan 

(Continued from page ISS) 

Du advisability of putting a system of 
reservoirs in the flooded territory w» 1 
carefully considered and rejected The 
failure of the Ioraine lteservoir in 11)15 
showed the inefficiency of sue h a system and 
no prae tu al net-work could hold in ohee k 
the vast amount of watci necessary for 
protection lhe engineers finally de 
uded upon five immense retarding basins 
in different points of the Miami Valley ani 
extensive channel improvements The n | 
larding basin or dry basin was better 
bemuse the farm lands in the basin will Ve 
act the shortest tune the basins will Is , 
quickly ready for new service m the event 
of a second Btorm following the first ml 
close succession during tho early part of a 
storm tho basin will bi empty and avail j 
able to capacity for storing the crest of the 
flood anei thu dams being dry the greater 
part of the time will not be so likely 1 1 
become damaged as they would if con i 
stanlly subject to the wash erf tho water I 

The retarding basins are especially good 
for this kind of work They are in brie f 
large valleys through which runs soi c 
branoh of the Great Miami system, having 
an enormous dam across the lower portion 
These dams are provided with large con 
duits to accommodate the steady fl< w 
of the stream The conduits are placed 
at the extreme lovol and made like Jong 
tunnels of huge blocks of concrete based on 
living rook 

Each dam is pierced by two to four such 
conduits permanently opened, located at 
the base of the dam 1 hey are to pass the 
normal riverflow and in flood to discharge 
water under head No gates, stoplog 
notches or other closure devices are present 
to encumber the dam 1 he entire system 
works altogether automatically lhe ©n 
trance of each of the conduits is protected 
from dnft by ooncrete piers and a floating 
boom 

Enormous volumes of water will be du 
charged from the conduits at the maximum 
flood They are so proportioned m rela- 
tion to the drainage area and basin as to 


SPACKE 

a -ja motors 



The World's Most 
Efficient Small Motor 

Hit small, light-weight, ifficient gasoline motor sets 
new standards in design, manufacture and service of 
interest to everyoiK 

Tlu fepacke Motor, shown above ir a praotual power 
plant— proved by scrviii -thousands art now in use 

It aftually weighs less than 100 jwunds complete \t t it 
e asilj develops from 9 to 13 horse powt r on less than half 
tin gasoline eonsumption of th< a\(rage gasoline engine 

Has Hundreds of Uses 

Designers anel manufacturers of 
light-weight passenger anel debt 
cry eais, fann tractors or culti- 
vator, railway “speeders, ’ motor 
boath or any motor -opci ate ei 
mechanism whirr light weight 
and efficicnc\ are neussarv will 
find wonderful opportunities pre 
sented by Spaikc Motors 

Wc are prepared te> furnish these* 
stanelardiztd motors in any 
quantiU fiom one to a hundred 
thousand 

The Spacke Motor Kohler with oniplet siiwllkattoiis lost records an 1 intorostina Into 
■nation regarding UUa pnnod rlB I nl pemti plant la yoius n r quwt Write today lo 

The Spacke Machine & Tool Co. 

Makara ot Spacka Motor*, Spacke Axles and Automotive Part* 

Factories and Offices: Indianapolis, U. S. A. 
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H THK SHOE THAT HOLDS its 0SHATE” 


$4-22 $4-22 $5*22 $6*22 $722 & $8— km 

IF you have been paying $10.00 to $12.00 for fin* 

I shoes, a trial will convince you that for style, / Wjff 
comfort and service WJLDougla* $7.00 and $8.00 m|fSw 

•hoes are equally as good and will give excellent I 
satisfaction. The actual value is determined and the Y-B 

retail price fixed at the factory before W.L.DougUs/fLl^^B^^Sm 
name and the retail price is stamped on the bottom. bowW 

The stamped price is W. L. Douglas personal guar-kf 
antee that the shoes are always worth the price * 3 * 3 . 60*4 

paid for them. The retail prices are the same everywhere. 
They cost no more in San Francisco than they do in New York. 
Stamping the price on every pair of shoes as a protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.L. Douglas to protect his customers. The quality of W. L 
Douglas product u guaranteed by more than 40 years experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well -equipped factory at 
Brockton, Mass , by the highest paid, skilled shoemakers undo' the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can boy. 
CAUTION — Before you buy b« rare W l.Douf las 
name and the retail price l* • temped on the bottom 
and the inside top facing If the (tamped price 
baa been mutilated, B EW ARE OF FRAUD. 


iall, V»rwl Ptxt fiharif** prtptUd. Wi 
■d OeUloc ahowlna how to order br mi 


Are You Going After Foreign Trade? 

If so are you sure that your inventions and trade- 
marks actually belong to you in foreign markets? 

Unless you avail yourself of the right to acquire 
foreign patents and trade-mark registrations, 
you may find that another has preceded you 
and has actually appropriated your inventions 
and trade-marks and obtained legal ownership 
thereof, whereby he can bar your goods from for- 
eign markets Such a proceeding is permissible 
under the laws of many foreign countries 

Many have lost their markets in certain foreign 
countries by overlooking this fact. 

Many of our clients are preparing to extend their 
business by seeking patent and trade-mark pro- 
tection in foreign countries. 

We should be glad to have you avail yourself of 
our services 

Foreign Patent and Trade-mark Department 


MUNN & CO. 


Woolworth Building 


New York CHy 


1st the b*«n fill approximately to spillway 
level u> the assumed maximum flood Ths 
spillways, which probably will never be 
used, are provided in case of emergency, 
They have from IS to 19 feet freeboard 
below th” dam crest as a safety margin, 
which amounts to about 40 per cent over 
the mnMinum flood In floods twioe ss 
Urge as that of 1913, the dams will have a 
freebo u<l of about 15 feet, determined upon 
the h< ight of the dam 

Of tin five retarding basins, three be 
Immediately above Dayton in the mam 
streams that join within that city The 
Taylorsville basin is on the Miami, the 
Englewood on Stillwater, and the Huffman 
on Mad River These limit ths extreme 
oonemd ration that takes place at the base 
of tin main part of t$e Valley Thu 
section ImR a very high concentration rate 
due to (In Ian-shaped arrangement of the 
riven iinung together here and the straight 
tupph channels 

Of tin other two retarding basins, 

, Loekington controls the Upper Miami, 
protcitiiig Piqua and Troy, while the 
Germ n i wn basin on 1 win Creek pro- 
tects Mildlttown To develop fully the 
Tayloisi illi basin would submerge much 
of 1 1| p nnoe City, a village five miles 
abov< I lu site of the dam, and Troy 
lying « viral miles farther north would 
probid Iv also be affected Similar con- 
dition apply to the Huffman basin where 
the ci st of more radical adjustment would 
be | i dn bit i ve In consequeiim these 

basin* nr of smaller capacity than the 
otheis ii ri latum to their position and 
draimiM ana I he table which we print 
herewith will gw a very good idea of the 
else an I dimensions of the various dams 
const m ltd 

It will requite three years to build the 
Engle wo id basin, the largest of the pro- 
jeits and tliw weeks for it to empty after 
maximum storage It supplements the 
HulTn an and 1 aylorsville Hast ns vitally, 
because it reduces Stillwater River at 
Day t n from 88 000 to 12,000 seoond-feet 

lh< u> Uhl rue. turn of the retarding basins 
us fo 1 1 roof and automatic They do not 
require c onstanl care and arc so constructed 
that tin will be in as good condition a 
century from now evi n if totally neglected, 
aa th \ will be the day they are finished 
Tht conduits can discharge large volumes 
of w ittr at high spouting velocities with- 
out damage the Taylorsville dam, which 
has tin Inigest conduits, can discharge 
65,000 ruin feet per second, nearly as 
much us the present sate flood-flow capa- 
city of flic Miami Channel The velocity 
of thi disc. barge had to be brought down 
from si mi 60 feet jm r second to six or eight 
feet by use of the hydraulic jump or 
standing nave, stabilised by steps and 
tailwatir wars 

The construction of the retarding baaing 
necessitate g tht purchase of much splendid 
farmland and the changing of many miles 
of rnilioad track Tor the Huffman basin 
the main lmt of the Erie Railroad will be 
changid for K0 000 feit and tho Ohio 
Eleilrn Railway for 67,000 feet lor 
the lavlorsville basin, the B A O Rail- 
road mil be changed along 66,000 feet, 
and the Big Four along 16 miles The 
Iworl commenced over five years ago and 
will probably be finished about five years 
from 1 1 is time 1 he total cost of the proji nt 
will run about 125,000,000 and will be 
raised by special taxation graduated 
propoi lionately to the benefit The whole 
Mian i River Valley will be influenced 
The ruh land within the basins will be 
leas'd and cultivated us heretofore, the , 
house s ulmie be mg moved to higher ground 
The fui t that most of the land will probably 
nev< r be flooded makes cultivation a good 
risk The following table, showing the 
cost of the mam item* of the work, will 
give mi idea of the disbursement of the 
resources 

Retarding Basins, not including 

Ileal F state *0,785,000 

Real I state m Basins 8,500,000 

Channel Work and Local Pro- 
tection , . 8,468,000 


Real Estate, other tbqu is 

Banns 

Public Utilities, Relocations 

sad Damages .... 2,307,000 

Total, not including interest 
taxes, administration aba 
contingencies *18,210,000 

One epoch making departure from pre- 
cedent in this work is s fact that no steam 
shovels are used Huge dragline ex- 
cavators, the largest made, are employed 
throughout Most of them are rieetrim 
ally operated They carry 126-foot booms 
with bucket capacity of 3^6 euMe yards, 
and revolve completely without changing 
their position Others have from 85- to 
100-toot booms carrying flve-cubio-yard 
buckets, taking w one soeop five wagon- 
loads of dirt It will be remembered that 
the Panama Canal engineer* used only 
•team shovels and thus had very limited 
radius The radius of actum of Miami 
Conservancy dragline excavators coven 
over 100 feet 

Much legal procedure was necessary 
before the work could be got under way. 
Chief Engineer Morgan drafted the Con- 
servancy Act, as there was no existing 
law under which the work could be done 
and espooial assessment levied to pay fgr 
it, and his text was passed without re- 
vision The Supreme Court tested the 
validity of the law in many ways and it 
was not until June, 1915, that the Miami 
C onservancy District was verified beyond 
[dispute as a legal department under the 
State An immense bond issue was 
floated to carry the work until the assees- 
j roents could be collected, and $10,000,000 
worth were gold in Dayton alone The 
district employs about 1,600 men Many 
[ noted engineering authorities are con- 
nected with the work besides the Chief 
Engineer Chas H Hall, ths assistant 
engineer, built the Arrow Rook Dam 
in Idaho, which at that time was the 
highest masonry dam m the world Charles 
II Loeker, who has done a great deal of 
tho contracting work in the United Btatee, 
is the construction engineer Gerald H 
Matthes, the office engineer, was in charge 
of the collection of rainfall data during 
the early days of tho project and accom- 
plished a work that appeared too monu- 
mental to be attempted The river 
channel improvements are very ex- 
tensive and include deepening and straight- 
cuing the channels of the various streams 
in tbt Great Miami Valley, and strengthen- 
ing tho levees It is a work not only for 
the present but for future generations 
and will last for probably three centuries 
with very little or no improvement 

Reconstruction in Europe 

{Coniimud from poet tut) 
and the terror of the lookout, these an 
no less pressing now than ever Tho 
difference is that now labor has a share in 
the working out of the policies which will 
avoid such difficulties, and nan aid in 
shaping the destinies of industry as wall as 
of trades unions, to the mutual advantage 
of nation and worker, whore previously 
labor oould but resist after trouble bad 
come, or suffer after injustice had been 
done 

As has been sketched in previous articles 
in this senes, the government is endeavor- 
ing by every means in its power to shorten 
that dreaded penod of transition from a 
war to a peace bans, salt to keep a sane 
balance m men • minds by many means, 
chief of which is an unemployment benefit 
of 24 shillings a week for 18 weeks during 
the six mouths beginning November 25th, 
with additional sums hr dependent ehtt- 
dren Demobilisation is not to be carried 
out st a spaed which wtH paralyse in- 
dustry's Ability to reabsorb Racoastrao- 
ticn measures are node* w*y that w{U 
start up many pub# works, tout wiB 
solve to some extent st least the very 
pressing housing problem, that will produce 

sttsaassssea 

(Coniiau#* re **.*(») 
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You Can’t Figure the Cost of Power 
by Figuring “Power Cost” 

Even the most carefully compiled “Power Cost figures 
may not tell all about the cost of power m your factory 

You may know just what fraction of a horsepower- 
hour it takes to turn this piece or grind that one, and 
exactly what that power costs in dollars, cents and 
even to the fraction of a cent 

You may know exactly the cost of power you lose 
through idle machines — through friction and through 
long lines of shafting and belts 


But it’s harder by far to 
figure how much inadequate or 
womgly applied power is cost- 
ing you, or how much you lose 
from inability to run each ma- 
chine at exactly the proper 
cutting speed, which can be so 
easily maintained m the motor 
driven shop 

Moreover it is extremely dif- 
ficult to determine how much 
spoilage comes from the im- 
perfect control that is unavoki 


able where electric motors have 
not yet come to replace long 
lines of overhead shafting 

Cost of Power” can always 
be decreased by the right motor 
installation To be sure that 
you get the proper type and size 
of motor for your requirements 
call on Westinghouse engineers 
They |are always ready to give 
their advice and make recoin 
mendations bascC on your par 
ticular set of conditions 


WESTINGHOUSE ELECTRIC 4 MANUFACTURING COMPANY 

&Mt Pittsburgh Pa 


I 


AND CONTROIlLERS 
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The facility with which great masses of metal are handled in 
modern foundries and machine shops is truly remarkable. 
Immense naval guns, heavy dynamos, engines and boilers 
are picked up and carried from place to place with wonder- 
ful ease and certainty. 


Wir* ropes, strong but Hippie connect the 
powerftil overhead crane wuh lie heavy 
burden Through them the lifting power 
above la made available below 

Wherever there la a load to pull, to hoiat, 
to auatatn there you find wire ropea often 
overloeded, generally neglected stilt car 
rylng on ' 

Thera la e grade of Broderick & Baacom 


Wire Rope for every purpoae Theee 
grade* have been oarefully standardised 
and the atandarda are rigidly maintained 
Beoauae wire of auitably high grade lor our 
Yellow Strand Wire Rope could not be ob- 
tained during the war, tha manufacture of 
Yellow btrand waa temporarily impended 
but will aoon he returned 
I here ia aafety in specifying BAB Wire 
Kopea 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 

Factories St Louts and Seattle 

Broderick6BascomWireRope 


The Value of Suggestion 

In a recent interference proceeding involv- 
ing fne bipartite applicants for a patent, 
three of them attributed then conception of 
the invention to an illustrated ai**cie ap- 
pearing in the SCIENTIFIC AMERI- 
CAN. By placing bejore your engineers, 
designers and mechanics for systematic 
study, copies of patents, you may stir their in- 
tuitive faculties to your gnat advantage, 

H e can furnish complete sets of United 
States Patents— properly classified— relat- 
ing to your particular line of work in con- 
vi merit form for ready reference , IFrite 
our Manufacturers Service Department. 

SCIENTIFIC AMERICAN 

899 Walworth Budding Nrw York City 


Recaastractitt to Europe 

(ConHnunt from pqgr 30V) 
triukt a\ salable fur cultivation land now 
held m parka and estate* that will in a 
hundnd oihor ways directly affect the 
romf it and the life of tbo individual 
Adult t Jut fit ion is getting much attention 
as ar * xfonsion courses for aolidera in 
proi ■<* if demobilisation, and a general 
attmpi in bung earnestly madr by the 
ontir government to bnng capital and 
labor industry and (raftsman, to a state 
of mutual confidence and mutual for- 
bearsnn during the difficult years just 
nhea J 

How the problem will finally find solu- 
tion no man may guess But labor m a 
class has so whole-heartedly and to mag- 
nificently got on with the war that 
to the onlooker from another land, it does 
seem as if the government bad been wise 
in time and as if it were not posable for 
labui as a (lass, either to raise the suake-hke 
head f Bolshevism or senoualy to em- 
barrass what they naturally consider to be 
th« gr a tint nation in the world, in her 
progns-i towards a newer and a better 
national life 

[How WiU tfce Gasoline Engine 
Develop? 

(Conlmurit from po*« rgj) 
m reach a temperature at which they 
would lose their strength and disrupt 
As for the dfi per cent of heat that pa 
out through the exhaust pipe in the form 
of gtva at high pnasure, attempts have 
boon made to utilise it by expanding tho 
i nd time ui a larger cylinder— ai 
in stoain-engmo practice, bkewise by 
giving the piston a variable stroke, the 
intake bung short and the expansion 
stroke proportionately long to carry ex- 
pansion to a comparatively low pressure 
Thi si and other expedients have been more 
or leas < xhauntivoly tried out but they 
havt added so much wt ight and compbca- 
and noise and expense that none 
has ever got much past the experimental 

Stllgl 

Kuch roughly, is the present state of 
affuns Suppose we consider for a mo- 
di thi work that is bung done today 
looking toward greater effiutnny So far 
as thermal efficiency is lonoerotd the best 
n suits art obtained with a single cylinder 
Swei ping all detailed diet ussiun aside 
howcvir the tingle cylinder engine u im 
prerti able as wp now know it for anything 
except stationary and heavy marine work 
11 is apparent however that the ex 
pedi nt of multiplying cylinders is simply 
the inmost way wo have for making the 
best of an evil without going to the root of 
the mittlor and eliminating the evil 
itsilf This w well recognised in the 
prestnt tendency towurd disigns m which 
each individual cylinder is brought to a 
hightr ifficiency One automobile manu- 
re tun r haa Buoeeded in im reusing the 
maximum power of a six-cyhmhr engine 
appr< Minn lily forty ptr cunt by using two 
intak and two exhaust valves instead of 
the usual om and has increased the overall 
nev about thirty per <eut all by just 
mal mg it < mm r f ir the gases to gi t m and 
Similar and equally good Jesuits have 
lieon btnmed by mnkirs of four cjlimhr 
engines Higher power greutir flexibility 
urn Her full runsumplion all have been 
obt ined without increasing cylinder di 
i ms Mueh has hi on and is being 
by controlling heat which means 
nothing more or less than supplying means 
for k pmgt he engine running at the highest 
pm (liable temperature This eliminates 
the waste that is entailed in allowing the 
coolmg water to carry off more hoot than 
w neci ssnry for keeping the lubricating oil 
working condition 

W hen the gasoline engine was very young 
the lubnoation problem was one of the 
big ones and over cooling was neoeeeary 
in order to maintain a film of oil between j 
and piston By degrees oils were 
unproved and much efficiency gained The j 
nued improvement of oil or the de- 


velopment of another method of lubfriee- 
Uon, is something that holds but further 
hop As a matter of feet there » avail 
able a lubricant that remains unaffected 
by any eueh temperatures as are attained 
in internal combustion engines 2 refer 
to graphite, which is constantly finding 
new usee and extensions of old usee It 
has a strong affinity for east iron, and the 
development of means for using It in 
cylinder lubrication does not seem im 
possible This would permit a working 
temperature probably higher than present 
oast irons would stand Should this some 
to pass it would be up to the metallurgists 
to produce a metal that would support the 
temperature 

Another point here the running of an 
engine at temperatures considerably higher 
than at present possible would probably 
eliminate water-oooling, it would be e 
matter of email difficulty to oarry off, by 
air alone, the beat that oould not be con- 
verted into power Perhaps it oould even 
be done without the weight-adding flu 
and flanges that are now necessary on air- 
ooolsd cylinder* 

One result of such a development would 
be greatly to reduce the weight and Sts* 
for a given power output In the cam 
of the automobile engine, this would have 
important effects upon the design of the 
car as a whole At present the ohassb 
must be strong m proportion to the weight 
of the engine The lightening of the 
engine would permit the lightening of the 
whole oar A oase in point is that of a 
manufacturer who, a few years ago, 
worked out an engine with an aluminum 
cylinder block, in which light cast-iron 
liners took the wear of the piston* With- 
out reducing the power or the capacity of 
the oar the weight was cut down more 
than half a ton 

While on the subject of weight it may be 
pointed out that there are great possibili- 
ties in rather plain view The muoh 
neglected two-stroke cycle points the way 
It is highly probable that bad this prin- 
ciple been adopted as has the four-cycle 
bad it been the subject of the same goneral 
concentration it would have duveloped 
into something much better than any 
tluug wi now have The four-cycle engine 
has boen so close to our eyes that it has 
been difficult to sec anything else, but ft* 
Further development along its present 
linos appears to offer opportunities that 
are small in comparison with those of the 
two-, ycle It is therefore not unreason 
able to assume that at no distant date the 
latter wdl be taken up by the engineering 
world more seriously than heretofore 

Already we know that it is entirely 
possible nearly ond in a few oases actually, 
to double the power of a lyimder of given 
dimensions by substituting the two- 
stroke cycle for the four This would not 
mean cutting the weight in two, for the 
shaft, oonnucting-roda and ease must be 
sufficiently substantial to take the addi- 
tional stresses But carry the matter to its 
logical <uiu lusion and let one cylinder 
do what a steam-engine cylinder does— 
provide an impulse at every piston stroke, 
two impulses for every revolution of the 
shaft <>] we may leap boldly over a whole 
(ntnlng of ifs and buts to foresee, as one of 
thi engines of lip- future, one with a single 
cylinder working on the two-cycle prin- 
ciple and double-acting having an ex- 
plosion at every piston stroke 
This would involve something more 
than the present length, but there would 
be more than a corresponding reduction in 
other dimensions Assume the existence 
of a method of lubrication, of metal# 
which would permit at the same time 
operation at comparatively high temper- 
ature* and construction lighter than ia now 
feasible — and we should have an engine 
which instead of weighing fiOO pounds for 
a 40-horse-power output would weigh but 
160 pounds Such an engine oould be 
placed almost anywhere In a chassis, 
it is safe to say that it would, bring into 
existence ai* entirely new type of ear, in 
which engine position would team 
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PVURAND Steel Rack. 
L* with adjustable shelves, 
bin fronts, dividers, etc., are 
capable of an infinite number of J 
combinations for every purpose. 
Any size or shape of compart- 
ment can be formed in a minute 
by change of spacing; all parts 
are accurate and smooth-fitting. 
An entire bin can be removed easily 
when not needed, and stored away 
compactly or re-set up elsewhere 
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eondderation instead of the first question 
to be settled The many attempts that 
have been made to mount the engine on 
the rear axle are at once brought to mind 
Such an engine would lend itself Readily 
to this plaeing an 1 the elimination of the 
gear needed to transmit power all the way 
from the front of the ear to the rear would 
help materially in reducing weight and 
wearing part* 

Of oourae all this is speculative It is 
by no means wild spe< illation so long as we 
keep firmly m inind the fact that the future 
is certain to bring knowledge that dm# 
not now exist It is unthinkable that such 
should not be the owe that we are any 
where near the end of our scientific rope 
It Is no more unreasoi able to think on such 
lines than It would liave been, JO years 
ago, to build on the possibilities following 
the general use of a metal almost as strong 
as cast iron and of but a third its weight 
of steels that would hold their quttini, 
edges when red hot of power plants 
weighing little more than two pounds per 
horse-powc r of thi successful heavier- 
thau air flying machine 

It is possible to speculate along kindred 
lines with equally interesting results 
The broad gage engineer of today is a 
man of imagination and he does speculate 
thus Take the imagination out of en- 
gineering and our engineers would be 
little more than mechanics 

The Vampire Bat 

(Cmllnurd /rim page iS7) 
particularly the vampire bat, is as saf 
its form of structure as the turtle u in 
Both have endured through some pretty 
tough ages of the world 

Dr Gemt 8 Miller ( urator of Mammals 
of the Smithsonian Institution, who wrote 
the government work on bats, thinks that 
this bat took a very long time in which 
to become the sole vampire extant He 
writes mo 

The only objcoticm I have to your pr i 
posed period of two million years is that it 
seems to me the period is quite inadequate 
to allow for the development of the dif 
Terences bi tween the vampire bate and 
the fruit-eating bats I personally havi 
no doubt that both families had essentially 
their present rharac Uristice at the bottoii 
of the Locene Age That would a 1 1 
another million v« ire and mean that whtu 
first mammals arose in the Tertiary, bloc d 
sucking bats ar ise with them to discourage 
their proposed reign on earth 1 always 
assume in estimates of geologic time that 
rs of each new ago were allowid 
a little time to get used to conditions and 
establish thomsc Ives before peats cam 
along to cxtorimuate them Otherwise 
we would hove no animal life left in tin 
world Aa it is reproduction of every 
species is required on a vast scale so 
that a few of each type may escape and 
endure 

Equally important from the standpemt 
of naturalists is the large collection if 
fruit-oating ami msect-c sting bats fi >n 
ihc f ongo which are now being prepirt 1 
for exhibition at the American Museum 
lhey have little if any relationships with 
the vampires of 8>uth America, exc [ ( 
in outward appcaranc e whi n in flight and 
in the lialits of all bats of hanging uj I 
their hind clows when at rest The l it 
gave up his forearms and fingers to foiu 
his parachute of wings In cossequenr 
and in order that lit might have as w i k 
anil deop wings as possible his hind claws 
waw attai hed to the bottom of the Wings 
for grasping and nc t for walking Homans 
cannot stand on the ir heads long bceaus of 
the rush of blood the wroug way Ih 
hat however has a compressed cheat b> 
which it controls the flow ot blood So 
when he hangs himself head dowtwai 1 
hut blood circulates as normally as when in 
flight He San only move along the ground 
by ai4 of his wings h* Lancing his feet, and 
then move* as n a victim of aloeholiRro ] 
Fruit-eating bat* havq what is. turned a 
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Mouth lijm and longue sows to sunk and dig 
out tin uoutent* of an apple or other fruit 
Tbt m w Bulletin of the American Musoum 
Congo l,xi>odition Collectton of Bats, by 
J A Allen, Herbert Lang and James P 
Chapin states, among mmh else 

(ollaotion lonsists of 794 speci- 
presenting 08 forms of bats not 
hereto! ri known to this nmaiuin, and 
urn* of this (ountry have iom- 
paratmlv litlh Of those 29 are new 
Specie* uni two are mw sub-species, noti 
known in anv museum of the old world 
They win. toiler tod in 27 locnlitios, m each I 
of whi h exploration radiaU«d +0 miles from j 
camp* > < upied I be area covered was 
the wist Afnran rain forest, 4,000 miles 
long and 4",0 miles wide Fruit bats are 
naturally lowinou therein, whore fruit 
ripens i hr mghout the yew 8mov. fruit* 
are nol t justly plentiful in all locations, , 
fnritaialmg hats have to shift continually, 
being unnbh any whi n to have established 
roosts 1 he ir onl> possible solution of the 
food qm>>iion is large flights in great num- 
bers, with in 11 her date nor locality — just 
bunting until they find fruit m eeason 
Season* pri sent opposite* north and south 
0 1 the i pi i tor, but journeys must be made 
by thf bills to adapt themselves to frult- 
bearing |« nods, even if desert wastes must 
be croHK 1 Since fruit is their only food, 
it is h ii 111 possible that tbnir eyes alone, 
though rilativoly large, should suffice to 
‘ ovii it 1 heir great flights, resembling 
rations makes us feel sure that their 
e of hiucII is very highly developed, and 
expi rimentn show that it ta probably 
r prim ipal guide, since the fragrance of 
ripe fruits is often very strong In nearly 
aff fruit I ats the nasal region is extremely 
- with well developed ethmoids as a 
special provision for the highl) sensitive 
organ* of hum 11 The largo olfactory lobes 
also sin w that smell with them is a very 
Import ml factor The skull with very 
few ivi ptions u elongate and rather 
smooth m outline The brain cavity la 
rather small, a certain sluggishness m 
and attiou distinguishing them 
from tin moie active insectivorous and 
fruit-t tiling bats 

Tin mandible with its long interrupted 
tooth low is slender and weak, and is 
ope rati d by rather poorly developed 
jaw musdes Thi canine teeth are fairly 
[, rathir dull, and often round in the 
tjansvi rst Diction fit for wrenching off, 
cutting opt n fruits or holding them in the 
during flight The cheek teeth, 
With trowm* often narrow, are rather 
degem rate and are chiefly of Uenreneo m 
separating the pulp from the fiber, as in 
manges or in squeeimg out jUioes from 
the pulp Their food requires little or no 
itu limn 

Thi very extensible tongue M beset 
on top with gustatory and tactual papillae 
The lattir are often arranged in a patch 
near thi tip tndentate and stiff enough I 
to Snrvi as a rasp, helpful in gathering pulp 
and juioi s from inside the fruits after their J 
outi r cox or has been torn In some species 
juices of fruits are also sucked by means 
of exttnmvt pouches underneath the lips 1 
The digestion is extremely rapid and the 
quantitu n of fruit or their juioes consumed 
are large Henee the great patches of 
apparently fresh pulp, together with tike 
romant.s of spoiled fruit, underneath boughs 
that seem to be used as habitual dining 
Wls 

Thi destruction they cause may seem 
to be considerable, but tha transportation 
of these fruits before feeding, sometime* 
a hundred yards, naturally distributes seed. 
The seeds sprout readily and grow into 
true* under favorable influence of tpo(Bt 
climate Valuable fruit trees in this way] 
are planted beyond the cultivated area' 
Lflf the poets Since Urn law ipectes 
■habitually move fruits *e large a* figs pf] 
'jqav&R in fairly groat quaotftlqe, a# j»- 
;USrtant role is played by the fruit hp±» in 
itfee propagation of eriittfa ml' 

‘trees throughout the West Aft 
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mobile, it had to be ready to move im- 


mediately after firing the tost shot, 
requisite was obtained The 


Natural 


This 


carnage or 

tractor mount as it is designated contest* 
essentially of two unit steel trunnion 
bearing plates to which is riveted a struc- 
tural steel carnage trod The carriage 
and trofi thus form a ngtd unit and arc 
supported on a forged alley steel axle 
secured by cap squares in 8.2*' bearings 
located on the lower extremities of the 
trunnion bearing plates The axle re- 
volves in hubs mounted On the structural 
steel truck frames of the track layer. The 
total dead load on the aide before firing 
amount* to about *0,000 pounds 

A gun elevation of 40 degrees was pro- 
vided and at this elevation a shell weighing 
1*3 pounds fired with a musiie velocity of 
2,800 feet per seeond attains a range of no 
less than 25,000 yards At the instant of 
firing a total load of 70,000 pounds is 
thrown on the axle, hence it was neoeesery 
to provide trat klayers sufficiently rugged to 
absorb this heavy blow without deforma- 
tion Results of pressure testa on various 
soils indicated a safe upper limit of t* 
pounds ground pressure per square inch, 
accordingly with thi* premia as a maxi- 
mum, tracklayers 14 feet 7 inches long, 
54 5 inches high and 2* inches wide Were 
developed The resultant pressure per 
square int h on the ground at the instant of 
firing m about 18 pound* The axle load 
is transmitted through the truck frame to 
seven cast chromc-steel rollers, tbenoe to 
the track which consists of cast manganese 
steel links supported on forged manganese 
steel shoes Each tracklayer complete 
weighs 13,000 pounds It M interesting 
to note that had wheels 2* inches in width 
been used mstesdet of tracklayers, they 
would have had to be st least 20 feet in 
diameter 

The seven-inch gun weighing 28,700 
pounds is mounted m a oaat-steel slide 
secured by cap squares in trunnion bear*, 
tngs on the upper extremities of the trunr 
nlon bearing pistes Momentum of recoil 
and oounter-recod is cheeked and absorbed 
by means of a hydraulic brake sueh as is 
fitted to all naval gun mounts. The 
pneumatic counter recoil system, % the 
mechanism installed for the purpose of 
returning the gun battery gfter firing is an 
innovation to naval ordnance. Bssentlsfly 
it ocmaists of an air cylinder mounted on 
top of the slide within which operates a 
piston connected to the gun yoke by means 
of a piston Hid. On either side of the mam 
cylinder a another cylinder which serves 
m a reservoir The syrteta is initially 
charged with air at 900 pounds per d^oai* 
inch. 

Whenever ths gun it fired at a maximum 
elevation of 40 degress the air is farther 
co mpr essed to 4*0 pounds which i * itff- 
fletaut to return the gun to battery. 

Sighting arrangements provide for both 
Jeeot and ip&eSt fire, for laying ft* 
gun in elevation writable .Jeveti** gear is 
provided and limited train bTaabrath hr 

saajrrsftwn* 

tim ber s so mieiisol a* is nrovide tor 

&andi 4 W^XS^^ 

a!T» horsn-powet , 
tractor k teed when 
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Frederick 

Palmer 

in Collier’s 

<1 Palmer was in the unique pos- 
ition of a veteran war corres- 
pondent serving as an official 
observer with the rank of lieu- 
tenant-colonel. 

t|He knew what to see, and he 
saw it! No one man at the 
front saw more of America’s 
army and its wonderful work. 

tjHis story— a series of complete 
and accurate articles — begins in 
Collier’s for March 22nd. Read 
them for an interesting, reliable 
account of America in action. 

C ^Colonel Palmers series typi- 
fies the articles which you find 
regularly in Collier s— authori- 
tative, concise , vitally interesting. 
Besides Colonel Palmer himself, 
the writer of these articles ( asso- 
ciated with Collier s for many 
years), arc Mark Sullivan, 
Arthur Ruhl, Samuel Hopkins 
Adams, Richard Washburn 
Child , Edward Hungerford, 
and many of similar standing. 

C oilier* s 

THE NATIONAL WEEKLY 

More than a million every week 


New York’* Aerauattal EspodOm 

(Omrtaued from MO) 
i* x iwo-aiinter, these machines we single- 
seaters It i* hoped that at an early data 
these various machine* will compete m a 
race winch will anon establish the undis- 
puted Hupranmi y ot one of the three type#, 
since it is obvious that all three cannot lay 
claim ti the »umo title when all the figures 
do not agree And again, it is not so long 
ago that 150 miles per hour was considered 
the go d of the fast plane It seems rather 
sudden for planes to have gone up to over 
lflo miles an hour The more skeptical 
among laymen demand actual and official 
menu figures rather than mere estimates 
and tnal figures 

Turning from the military planes to 
sport »r civilian planes, the visitor found 
much of interest First of all there was the 
biiarrc little Galiaudot twin-pusher mono- 
plane known as the “Chummy Flyabmit " 
This plumi has a span of 33 feet, and is 
equippcJ with two-motor-cycle engines of 
20 h<m -power each The engine* are 
used l gc ther m driving the pair of pusher 
propcll r-< but should one engine fail thp 
other would continue to drive both 
propclli i- through a system of shafts and 
bevel glaring Two seats aw provided in 
thin spirt plane Arranged side by side just 
behind the two engines in the nose of the 
monontpu fuseUige Light gallons of 
fuel h carried which is sufficient for a two- 
hour flight the machine weighs 750 
pounds hut the designer states that it will 
soon be reduced to flOO pounds as a result 
of certain improvements and modifications 
U ith f ill load a speed of 40 to 80 miles an 
hour is c lai med for the Gallaudet * Chummy 
Tlyab >ut ' T ho cost is >d 500 at present 

Another sport plane is the Daylon- 
Wright 1-4 Messenger, a war machine 
made over foi civilian use As a military 
machm it was intended for carrying 
me usages from tho front lines to head- 
quarters and for general liaison work 
The Messenger is a conventional bi- 
plane iwtb i wing span of 10 feet 8 inches 
a wuglit of 05ft pounds loaded, and oarries 
an air e icileej Do Palma engine of 37 
horn p in i r Twelve gallons of fuel is 
came I nlmh is sufficient for a three-hour 
flight The machine has a spied of 85 
miles in h rar a landing speed of 57 mile* 
an hour md i an e limb to 1 000 feet in ten 
minutes denuding to the manufacturers 
This inne luno sells for 32 500 

Wliile nit intend! d at the present mo- 
mnnt us a sp irt or civilian machine, the 
Loeiung M-2 baby seaplane, which has 
boon use d In tlu Navy for submarine patrol 
work is perhaps the smallest seaplane 
ever 1 nil lor prae tical work It ocoupita 
so litth spm o that it e an readily be pucked 
aboard i submarine It is a tractor mono- 
plane with two floats The plant has a 
span of J t fee t and a chord of four lht 
engim is a threa-tyliuder Lawrence 60 
horse -p wir air cooled Twelve gallons 
of fuel is iurried which is sufficient for a 
two-hour flight I ully loaded , the raac hme 
weighs but 500 pounds 1 he maximum 
speed is said to be 100 miles an hour, and 
the lowest 50 miles an hour 

To i no unfamiliar with the broad and 
highly te clime ul subject of aerodynamics, 
the matter of horse-power and speed seems 
most purrling and inconsistent On the 
one hand wo find a single-seater military 
plane making 1 10 miles an hour with a 
300 h >rsi pjweT engine, and on the other 
a sm dlir plane making 80 with but 40 
horse pjwer Why such a high pro- 
portionate speed for sutli a great difference 
in h >rs< -powi r T The answer is that 
horse p ewer and speed do not keep in 
perfoi t step 1 hat w to env, as the speed 
demon) me reuses, thi horse-power does 
not rise in arithmetic progression, With a* 
1, 2 1 and so on, but in geometric progres- 
sion, sue h os 2 4,16 32, and so on Every 
10 miles above 100 miles an hour calls for 
a vasl increase in horse-power, until 300 
and 400 and more horse-power it required 
when 1 50 miles an hour is reached That 
is why a well- designed single-seater can 
make 70 or 80 miles an hnur nn SO hnraa. 


power, whereas it require* eight and sv(W 
ten times that power to double the 
speed 

Aerial limousine, or enclosed mufti- s*atsr 
planes, were shown at the Exposition, 
with elaborate fixtures and munwoui 
comforts for those who desire to fly rather 
than ride from place to ploee la fact, 
this matter of aerial limousines indicates 
how military pianos of the two-esoter 
type can be readily converted into social 
machines, with little trouble and ex- 


military aircraft, despite the rapid ad- 
vance* of the latter, is quite evident 
The Exposition disclosed high speed 
single-seater naval eoouts with speeds 
olos* to those of the tegular run of military 
airplanes Then them are the huge anti- 
submarine patrol eroft, such a* the Liberty- 
engined biplanes of our Navy, constructed 
at the Naval Aircraft Factory in Phila- 
delphia In foot, when the matter of 
civilian flying i* considered from a really 
personal point of view, nine chance* out 
of ten the seaplane and the flying boat 
types are the moat attractive Ths 
starting and alighting problem is far 
simpler with aquatic aircraft than with 
those which land on solid earth. 

Four and a half yoars of war have given 
us several reliable power plants for our 
airplanes The necessity of detecting and 
reporting enemy movements, defences, gun 
emplacements and so on has given us a 
large collection of cameras and wonderful 
photographic apparatus The demands of 
military aviators have given us excellent 
aeronautical instruments for measuring 
altitude speed, drift, inclination and so on 
/ill these things were on display at the 
recent Lxposition 

If the present design of ths airplane i* 
to bo accepted as final, then the airplane 
u practically perfected. There seems little 
more that can be done in the way of speo- 
tacular advances, for the present machines 
carry great weights, can make high speeds, 
climb thousands of feet m a few minutes, 
and are quite reliable, especially in the case 
of the multiple-engined pianos 

Still, when it comes to long distance* 
and sustained flight for many hours, tbs 
dirigible will no doubt be the craft adopted 
for commercial purposes A dirigible us- 
ing hi hum gas is prac tically a perfected 
craft, it can be made 800 or 1,000 feet long, 
with a diameter of 80 or 100 feet, it can 
curry 20 to 30 tons of useful load, and it 
can readily be inode for a oruising radiu* 
of 7,600 milcml I or inter-eontmental trans- 
portation for trims- oooamo flights, and fot 
long-distance travel generally the dirigible 
is tho uroft of the future jt can handle 
passengers at a far lesser cost for distance* 
over 500 miles When it oomee to abort 
I journeys, however, say between London 
1 and Paris, New York and Washington, and 
Paris and Brussels, the large airplane, 
csjiable of carrying twelve to fourteen 
passengers, is undoubtedly superior be 
cause of its high speed over routes where 
trams and fast steamers have to be com- 
peted with So for “hops'' or short 
flights, the airplane Is destined to be the 
winged carrier of passengers, mails and 
light merchandise, while for long journey* 
the airship will no doubt be the unchal- 
lenged transport It is a far cry from the 
raptive baMoons and small Naval dirigible 
exhibited at the Aeronautical Exposition, 
but to those who have been following the 
march of aviation events there is no doubt 
that they represent the coming commercial 
airship* 

The Wirefee* Cotapua 

(CanHmu4 from puft Ml) 
are than led through the holes and laid oat 
on the map When a compass station send* 
a bearing to the control station, the (mem- 
tar there draws out a (brand to mark (he 
lino of direction between the ship and the 
compsw station As the other bearing* are 
reported, similar marks am laid down; 
and the point where all the theeads inter- 
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know lt« position Some 

time* all the bearings n ported do not 
in tenant when diagramed on the map with 
blast thread Then the space enclosed by 
the various intersecting points designates 
the ares m which the ship may be 
looated 

In the immediate future every American 
port will be safeguarded by a gystem of 
radio compasses and control stations 
Then, at any point along the coast 
manners will be enabled to check up 
bearings obtained in the old way and need 
never Fear missing the channel on a foggy 
mght or in a rough sea 

The Aerial Police 

I N southern Texas where the pink boll- 
worm has been trying to invade the 
United States from Mexico there are 
cotton free tones declared by law as 
barriers against tho progress of the worm 
But a few misguided farmers feel that their 
rights have been infringed and have ac 
oordingly developed a tendency to become 
outlaw farmers Much of the country is 
heavily timbered Hoads are neither 
plentiful nor good and it has been possiblt 
for an outlaw planter to tuck away a few 
acres of cotton m some nook of the woods 
beyond the probability of discovery t y 
ordinary means though the Department 
of Agriculture was making diligent efforts 
to spot every stalk of cotton in the quaran. 
tined ana 

I<ast year the Department took ad 
vantage of an offer to try out the airplane 
for this scouting work With its aid 
•even outlaw cotton fields were discovered 
in the heavily wooded country along the 
Trinity Riv< r and around Galveston Bay- 
fields which had escaped disoovery by all 
other means 

Similar exploration and control work 
since been extended and will doubtless be 
continued as long as the cotton quarantine 
exists Photographic maps have been 
prepared of the entire district between the 
Brasos and Ncohes Rivers and have been 
found of great service in keeping this area 
und« r survey and observation Panoramic 
views of tho country bordering the quaran 
tine lines are made to note the character 
and extent of any forests or wooded areas 
which might act as a natural Warner 
tho spread of the boll worm through flight 
of the moth as well as to secure some ’ 
of the value of aerial obui rvations in 
nection with < ntomological work 
st outing 

Flights were made at an altitude of 
1 500 to 2 000 feet At this elevation 
clear day distinct vision could be hod of the 
country over a raugt of 30 miles and oul 
tivatod holds buildings shell roads, rail 
way lines creeks and the character of 
wooded ar< is — whether evergreen or de- 
ciduous could he easily distinguished At 
the normal airplane speed of 75 miles per 
hour the ground moves so slowly, when 
observed from this height that the observer 
has time to get a complete picture of the 
area and to make an easy distinction 
between cotton and corn-fields 
After reporting in detail on the natural 
barriers found the observer is enthusiastic 
in his belief that the airplane will tre- 
mendously facilitate all such scouting and 
reconnaissance work including mapping 
Photographs tan be made which can be 
assembled into detailed maps in a very 
short time as compared with ground 
surveys by means of motors or other eon 
veyanohs Such surveys would be par 
ticularly useful m scouting territory like 
that ot the upper Rio Grande Valley, wl 
cultivated areas and cotton fields, __ 
existing are widely separated, and the 
roads in many cases an practically im 
passable where furthermore the distances 
are so great that enormous less of time and 
labor would be involved in any other 
method of survey So iu addition to 
putting before the violator of the law &e 
threat that an eagle-eyed officer of Justioe 
may drop upon him at any mom exit from 
the sky. the new undertaking seems to be 
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Drop>F orglngm and Drop- Forged Tools 




i Standard Nuts and Cap Screws 

1 here has been a great demand for theie Set* of 
Superior Drop horded Wrenches, not only on account 
of the dependability of the tools but also because of the 
convenient form in which they are packed Set No 2 S 
consists of fivesizesof Light Service ‘ S” wrenches, with 
openings milled for S A F Std Nut* and Cap Screws; 
SetNo 8 7aizesof Engineers Wrenches milled for U S 
Std Nuts and Cap Screws and 1 Spark Plug Wrench, 
“Extra Capacity Set No 10 10 sizes of Engineer*’ 
Wrenches for U S S A E and A L A M Std 
Nuts and Cap Screw* 

J H Williams & Co are known all over the world 
as “The Wrench People ” They have been making 
wrenches for *o many years that mechanics everywhere, 
when they think of wrenches, think of Williams; and 
William* Superior Wrenches have never failed them 

Write for Hoeklet »/ Superior Wrench Sell 

J. H. WILLIAMS <a CO. 


"Th. Wrwn 

Wetter* Office an J Warehouse 
28 So Clinton Street 
Chicago III 


General Offices 
28 Richard* Street 
itrooklyn New York 


„ Tycos 

JLtfmperature INSTRUMENTS < 

0 



•ter.n. 1 , „l 

W»* Tk. i w w . n n Ur 

•r Wwtn .1 u* bWr. 

tar, «**IUatU» 

EUttrk fehrl Tlrraw 


Th** Racahwn. 

Marcar, C*l*w* Vknb 
F rawer, ul V Gupi 
■m Steal, Ran Natal*** 



Tyco, HYDROMETFRS 

Trustworthy Instru- 
ments for determining 
the relative density or 
weight of liquids 9~. 
Hydrometers are made 
either plain (without 
thermometer) or in the 
form of Thermo Hydro- 
meters (hydrometer 
and thermometer com- 
bined in one instru- 
ment) 

Let us send you the j 
9«* catalogue describ- 
ing these Instruments. 
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Y°U would search the 
world for pipe happiness 
— and return to find it on 
your own door-step. In 
pipes there is nothin# better 
than the higher priced W DC 
Pipes, which are made in 
America. 
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December 1 I»I8 

96 Page 

Catalogue of Scientific and Technical Books 

Lutmg 2500 Mime and on 500 euhfecte 

S I I FC'TF D from mori tlinu 7 000 Hooke still m print Tins catalogue iff the 
latest and bout lint of technical and sutntific ItUralurn which can be se- 
cured C onditums in thi publishing business art most seven, and it w with 
difficulty that many books can he obtained For this reason this timely cata- 
logue of books which can be had will be particularly welcome 

It ute to-day for your ropy Sent frit on application 

SCIENTIFIC AMERICAN PUBLISHING CO. 

233 Broadway, Wool worth Bld| New York. N. T. 


HOTEL MARTINIQUE 

BROADWAY. 33d & 33d STS. 
NE W YO RK 

One Block from Psnna. Station. 

Baggage Transferred Free 




Equally Convenient for Amusements, 
Shoppi ng or B us' 

Direct Enlrsnce to B'way 
Subway and Hudson 
Tube* 


Rates:— From $2 Per Day 


A SPECIALTY 
IBS PLEASANT ROOMS With Private Bads 


$3 Per Day 


NEW NOOKS, ETC. 

Emintuu or DsArriNo By Cad 
gvensen, B 8 Naw York O. Van 
Nostrand Company 1918 8vo , 184 
pp Illustrated Price, tl 60 net 
A « tl Illumed text for apprentice trade and 
evtxiInK technical schools appears under the title 
Ksk i Hats of Drawn* The limited time aad 
the si . lal needs of the night student are ft 
lakm into account and he is first taught 


a Are Wsll Known fed Good 


Food aad Reasonable Prices 


violation* of orthographic projection and other 
eapedl ms for making involved reUttooshlpa 
read 1 1 inti lllgibie are 8k»eiy axjdalnod Utility 


In so (knuniarjr machine design and there s 
brief <n ii menu of materials and strtnses and t 
estimation of weights 

Elm i nit Motors amp Control 8tst*ms 
A Irthiiao on I Icctno Traction Motor* 
mi 1 I heir ( ontrol By A T Dover, 
\ M I E E New York Isaac Pitman 
sod Hons, 1918 8vo , J7JI pp , dll 
illustration* Pncr, Id 
As an amplification of portions Of the work 
Kin trie Traction thi* treat lw will be welcomed 
b> ill si requiring a broader treatment of the 
prin Ipliw and siwcial foatu vs of this 


I lly t. 


It n 


re illative Of the best mo lorn practice 
k noi aide oxtensdous of or addition* to i 
It al material will be marked (Uw usston* 

Id turns of single phase motors Including 
ii i and vector diagrams of the doubly fed 
nr poly phase motors im.luiUng pole-chi 
linn* double series parallel control 
calculation of rheostat sections and 
examples from examination papers The work 
is of llruish origin 

1 1 a vii ji on a on Piwno By Carl L 
bvinsen B8 Now York D Van 
Nostrand Company, 1918 8vo T.T 
pp 879 illustrations, 8 folding plates 

Fngtmara will appreciate the oollection of such 
comprt hi nslve 

mil w ranged 
Thi lad (tilings Joints and valves are treated 
separate < hap ter* Ad systems of steam pipb 
lut 1 Itltd with special coiuSderaUan of heeling 
m water and bydraulit piping 
cu* ami oil iiiplng insulation drawings 
ill in ions There Is a obaptor on ere i 
* rk man ship and an appendix consisting of 
it f ildUig ‘ 
i dn steam lines auxiliary exhaust flues anti 
ir feed line* The tables and formulae are 
Kent In variety and extent 
1 igraphy rounds out a work of distinct service ] 

8tokin< Its Economic Aspect* and 
I r per Method* By H B Twyfoni 
Ntwlork D Van N oat rand Company. 
1*118 8 vo , 200 pp illustration* and 

f ini* Price S3 net 

The problems of storago are oontlnually 
i the fore the way tn which these are r 
infrequi nlly means a fortune lost or 
Mort * InntWc sohitians are constantly being; 

it with a view to cutting costs and remedying 
irregutorltre in supply and demand This 
studies from a praettatl point of view 
>mlr sldo of the quwtkin deals with spec 
and standardixatioo plans the location 
equipment of the storeroom illustrates the 
iflytry appliances considers 
■' lorical work and the 
treais of the reception of material It* inspection 
“ ' placing In the storeroom and its eventual 
delivery The best practice of the roost prominent 


mine of suggestion directly applicable to the meet 
varying -onditlons 

Thomas Rboister or A Mimic a w Manu- 
rAlTUHJBRg AND flgST HAND* IN ALL 
Link* New York Thomas Publishing 
< ompany, 1918 4to , 4,200 pp Price, 


at He varied contents The Mae and 
weight of th« Thomas Krsrister mark it as the 
largest classified reference book in the world 
net exacting testa p 
formation and the degree O 
very Ittgh Ths clsaslfiod 

dlvbdoo of the volume in which vwdar ! 


hwaka. board. « tato. fiad Sate «m*h«ofiJ 
onaafsatlo aa . end Mila gapers. Ajtomerifet 

the bsandh oOsws of agy important flat, Mas 
names of lndlvldoal Mean aad nihw MIa CTM 


Another unique feature is the htdeaed list 0 


brand the ptaos « buy any article time dssfgnatad 
Is readily found The toe of diff«renn**)rod 
papwr for the different sections adds greatly to dee 
ease of referenda The stating aervioe offered 
by this work to buyers satd se ll e rs and the dare 
and ingenuity that bag guns to Ha reihsup no- 
not be ovarestlmatod its mop* and awmreoy 
of detail give it a oommandtss poritloa in the 


Claude BrasAoa, V A I A New \ 

Alfred A Knopf, 1918 8vo , 21$ pp,, 
illustrated Price, 82 net 
These papers begin with tl 
<fl our aniid mo 
and fitter the w 

and national thought they pass a 
derived from mathematics which by easy « _ r , 
leads the author Into his favorite subject of tbs 
fourth dimension and thence to symbol* and 
sacraments What the book lack* in unity of 
theme It makes up for by a unity of uoint of view 
Mr Bragdon ha* the provocative faooley in ire 
highest development 1 be reader may psreoaalty 
Wool worth Building to toe Prudential 
Building in Buffalo and the huge geamatrio 
patterns of the authors imaginative mmxm- 
tluna may but emphasis* human insignificance 
yet a beneficial stimulation and a broadening of 
the prospect is sensed in almost every paragraph 

Thu Lunch Room By Paul Richards 
Chicago The Hotel Monthly «vo , 
288 pp , illustrated Price, |2 
Lunch room operation in aU tie detail Is set 
forth here by an authority from the heat practice 
in arrangement sod wiuljment to managatnent 
accounting sale* bid* of fare and receipts. The 
hook wlU be of the greatest aaststaaee toward 
making the lunch room more cteaub aureotlve, 
convenient and economical, the food more ap- 
petising and the business more profitable The 
lavish illustrations tariude floor plans modern 
furniture machines and utensils bookkeeping 
forms and typical restaurant* and 

Railway Btati8tic« or th» Ujot*p 
H r atm or Amisiu For the Year 
Ended December 81, 1917 Prepared 
by Slaaon Tham[won Chicago Bureau 
of Railway New* and Statuaries 8vo , 
128 pp , maps 

1 hn flftaunth annual imu« of Ibis able cotuptta- 
tloe of statistic* compartoon and comment shows 
railways were at the apex of their 
efficiency and the nadir of their credit * when 
by the Government Progress Is 
I erodes revenues and expanse* are 
it compared with those for lOril 
cruel km equipment, and all other 
heading* under which the problem* of retiway 
administration fell are tabulated and dfecussed 
foreign statistic* are given and the growth of too 
worid * railways Is tabulated 
Pitman's Prchibiimiv* Fiucvch Qrammar 
B y Frank A Hodgoook, MA New 
York and London - Isaac Pitman and 
Bona, 1918 Fort I Itmo , 838 pp 
Price, 81 46 

The Author betters* that knowing a foreign 
langfega should mean first aad foremost, to* 
speak read and write It in Its everyday 


should come later He Is swptakm* 
of the passive, method in edueadoe andhislewiug 
towvd the practical Is tem tal this new textteuk 
Which wlU thoroughly meet tog approval Of thorn 
katdlng SlmHar views [tie not a (Hreat method 
mmnmi but furthers the sane aad by toe flbwai 
nee of guestion and amwert aad it krere to to* 
fore the mats Operatiwn of l an g wa g o- to o»ke 


Yhs Stamwiw Book tok Maominikm' 
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llto L, 8 Swrrtt Compggy, 1W8 
WtojT 1M Pp. flhirtwM. 

DmartfiSmts of meetoring torts and m—erina* 
a* to using .Nrot a** Wtowed*y hiet. as 




What Came of a Letter— and a G.T.M. Call 


$123.83 ha s 6m saved in ss van months on the draft-fan 
drive of the Darlington Clay Products Company The beat belt 
they had ever had on that dnve gave aemce at a coat of $25 32 
per month. The Goodyear Belt recommended by a G. T M — 
Goodyear Technical Man — hat coat only $763 per month. In the 
laet aeven months, therefore, the G. T M 'a aemce has saved 
$12383 — and will aavo more in the m ont h s to come. Even more 
important to Mr Tefft the manager, there is no more trouble on 
that drrve A letter of inquiry written to Akron by Mr Tefft was 
the first cause of these gratifying results. 

ink ho described his draft- fan dries and the trouble and expense 
it was causing He wrote that the belt ran between the bnck 
walls of a pit — coming to within an inch of walls often at a tern 
p mature of 300 degrees. He stated that sulphur fumea—SOj— 
went over the belt; and that the nightman m oiling the fan bear 
mgs generally let oil dnp on the belt He added that the best 
belt he had been able to get gave about 8 months' service at a 
cost of $202 61 — $25 32 per month — and lots of trouble and 
repairs thrown m for good measure 

Ws sent a a T.M.—o*r Mr. Hunfr-to look the dnve over 
He decided dust m 8 stood It would always be expensive and 
tro uble so m e — even if Goodyear Belts specified by a GT M were 
ttMd. So he pot up an ofl guard at the right place-had a hole 


cut in the wall to provide a draft to carry off the heat — and after 
careful measurements specified an 8 inch 5 ply Goodyear Blue 
Streak made endless. It cost $5341 and was applied June 5th. 1918. 

On January 5th, 1919, at the time this advertisement went 
to press the belt was still running It had given seven 
months service at a cost of $7 63 per month — had never 
required repairs or other attention, and to Mr Tefft looked good 
for months more of perfect service It docs better work than the 
former belt which cost at least $17 69 more per month of 
service. Mr Tefft attributes the consequent saving of $123 83 in 
seven months, and the relief from trouble to the G T M he has 
had a G T M analyze and prescribe a belt f r every dnve in the 
plant and has already ordered the pres nbrd Goodyear equip- 
ment for five drives. 

If you have a belt devouring drive that is eating too many 
dollars ask a CT M t c *11 1 lr 11 do it without charge when 

he s in your vi l tv T hem arc many of them all trained in the 
Goodvear Techr ul bch 1 all with experience in plants similar 
to yours alj sel ng belts t meet conditions and not as a hard 
ware man sells n ils NX c are able to give the G T M s services 
free only beraus the savings they effect for purchasers are so 
considerable that a gratifying volume of business from the plants 
analyzed is Cure to result within a year or two The G. T M. s 
analysis and prescriptions do not obligate you in any way. 


THE Goodyear Tire & Rubber Company, Akron, Ohio 





RECONSTRUCTION 

Big business calls for high speed during re- 
<onstrmlion New buildings go up almost 
over night 

Mack Trucks are essential hauling units where* 
ever speedy construction is demanded They 
kec p necessary material arriving well ahead of 
time — construction work steadily going on 
Their strong, dependable bodies bear heavy- 
weight loads, their powerful engines furnish 
ample power to transport them quickly 
Mack flexibility and easy control permit operation 
over broken obstructed ground with safety and 
dispatch 

Made in 1 1 % 2 V/$ 5%, and 7% tons 
Send for catalog and specifications 

INTERNATIONAL MOTOR COMPANY 

NEW YORK 
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BUILT for WORK 


‘Nobby Cords’ are big —husky— incredibly strong. 
Layer on layer of tough, powerful cords from a 
tire wall that is virtually impervious to wear — a 
perfect base for the great thick non-skid tread 
Each layer of cords is imbedded in live, springy 
rubber This gives a flexibility that robs the road 
of its roughness, cushions the load and lets you 
speed up your truck with safety Twenty miles 
an hour, if you like, even with fragile loads 

‘Nobby Cords’ will cut costs in many other 
ways 

By absorbing the impact of the road, they keep 


your truck out of the repair shop, lengthen Its life 
and reduce replacements of parts Many users 
estimate that ‘Nobby Cords’ Teduce depreciation 
of their vehicles 50 per cent 

Naturally enough, the smoother operation of the 
truck saves materially in gas and oil consumption 
—frequently as much as 30 to 40 per cent 

Nobby Cords’ can be put on or taken off, same 
as the tires on your passenger car — and with as 
little trouble or delay 

Our nearest Truck Tire Sales and Service Depot 
can supply you with ‘Nobby Cords’ 
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Loading • iwplut aboard tw af the seaplane-tewing kttfti of the British Navy, by means of a hand-operated windlass 


A Tawfatg Barge for the Huge Naval Plaaea 

VJAVAL aviation waa developed to a far greater extent 
during the war than the publie was permitted to 
believe Unlike military aviation, where the develop- 
ments and tendencies were more or lees knows to the 
world at large during the war, naval aviation hue been 
enshrouded in the blackest and most impenetrable smoke 
screen of the censors, indeed, it is only during the past 
few day* that tbe facts are becoming known as regards 
the winged branch of the naval forces 
Along with the diminutive Kopwith Camels or 
single-seater biplanes which the British 
Navy launched from platforms erected on a 
pair of bong guns of any cruiser, it is now 
divulged for the first time that both British 
and American naval forces made use of 
towing badges or lighters for transporting 
big seaplanes to distant points These 
barges served the purpose of towing sea- 
planes to somewhere near enemy points, by 
means of fast torpedo-boat destroyers, so 
as to lessen tbe flying distance 
It wifi be noted from the accompanying 
illustrations that these barges follow the 
usual hydroplane lines A compartment 
at the near of the croft is employed as 4 
[ trinraung tank, which a blown .out by com- 
pressed-air flasks four hand pumpe of 
drawn brass tuba are used lor h an d lin g 
water ballast and drawing the vassal A 
windlass is mounted gt the Mrsrtwd sod 
Thia wtmflass it fitted with two tfcuaa, oss 

on tfrft, tod the other for ftAnch cates 

Tte tester tehee tbs ssnnlmui nti bssril 
oymwttMH npratua “ «o**ey,.w*mn t/m a 


on a pair of rails This trolley is compost d of two 
the after part being hinged to th» foremost or 
portion The forepart is owned 011 ten flanged r 
each 3 inches in diameter and <JV 4 inches wide c 
bearing surface The top of th framework of the 
is laid with portable sets of fir battc ns C lips to pi 
the trolley lifting from the rails arc provided 
four automatic hmged cat chi* ar< pnvided for h 
the cradle in the receiving posit on and in the at 
position 

From what has already been rc ad it will he note. 


t teapteas «a h««rdwtwfe which is towsd aomstlaes a 

rate afUkaets an hear , 


the seaplane or flying boat is slowed on the cradle running 
on the fore and aft rails on the inner bottom of the lighter 
To ship the flying boat or seaplane the cradle is run down 
the rails to the extreme after end of the lighter The 
later is then trimmed down aft by flooding a water ballast 
compartment by means of a Kingston valve sufficient 
draught of wafer being obtained to allow of the flying 
boat or seaplane bung floated on to the c radle 

l lie cradle with its load is now hauled up the rails by 
means of the baud windlass at the bow to the stowing 
position which is approximately midships where it is 
secured The water in the ballast com 
partme Dt at the rear is then blown out by 
compressed air stored in buttles earned on 
board the lighter bringing the iraft to an 
even keel for towmg lhe towing eyes 
are fitted ti each side of the barge sonic 
distance liaik from the biw n bridle being 
used By this uie ms any tmdeuiy for the 
lighter to deviati fr m her true course is 
corrected by one or the other ef tl e legs of 
the fnelle luuiing on tlm forepart of the 
lighter and thus bringing her back to her 
true coursi Urns sktgs are fitted aft for 
the same purposi 

It in auid that thesee lighters have been 
towed by dostrivers at speeds up to 15 
knots with flying boats on board To 
prevent lhe flying boat or seaplane as the 
ea«e may be from lifting off the trolley 
when the barge is being towed at high 
speed two wing supports are provided at 
each side When the desired point for 
making an attack is reached the plane is 
launched byreversing tholoadingcipc ration 
In the upper illustration is depicted the 
method of shipping the seaplane while the 
lower shews the barge under way 
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7 hr objirl of Hi* j/u > il n I i id unit t«Ul owrf 
lucidly the luteal annhji mehni d nil uduatrtil 
niua of the dmi In n i nkly jot ml it i« »« i P°«‘ 
lion to nnnuunie intmstng duel pma It leftre they 
are pubhtheil tUmhe e 

7 ha l dilur m (7 lad ti hni submitted to htm timely 
mtules amtabU Ju the t olumus eapettully uheti such 
artulra an ate imp n ted by photographs 

Hurley and the Shipping Situation 

T HF Oiairinnn of tht Umtod Statist Shipping 
Hoard returns from his three months sta\ in 
1 urnpt with a mass of hrat-hnnd information re- 
garding the shipping situation in the mantimi world, 
and tb* Atm man public will l« glad to know that ono 
nffott of his investigation has bien to make him very 
optimistic as to the future of American shipping He 
helievts that tho obstade of inexperience wdl qitxkly 
give wav before Amt ncan industrial strength and energy 
Our progress will be faulitakd by the widespread 
upheaval which has oh urn (I in the maritime world As 
evidence of tilt (hanged tonditions lit makes the 
startling statement that thi difft rente in wagts lien and 
abroad m today practimlly ntgligiblt the pay given lu 
British stamen during 1 lit war being 172 a month rs 
compart d with our pay of $75 a month Furthermore, 
he would have us remember that wages form only a part 
of the issues now ruistd by the seamen of the world 
lie found that tht conditions of living for the seamen 
aboard ship and tlu rctogmtion of their rights its oituens, 
oven upon the seft overshadow the wage question Our 
own Whipping Board has provided tomfortable quarters 
“lit for Americans to livt in aud save Mr Hurley. 

‘ The seamen of other nations ns 1 found during my stay 
abroad, arc intent upon obtaining the same treatment 
aboard ship Anohtr iflut whnh will undouhtollv 
be of great assist anti to out merchant marine was the 
action of the Commission of International Labor legisla- 
tion, appointed by tht Ptucc ( onference at Paris which 
haa an tpted tht principle of uniformitv throughout tht 
world of seamen a w ages 

Fvt r> oim is interested, or should bt, to know exactlv 
what Ims been the effect of the war upon tht shipping 
tonnugt of the world and Mr Ilurltj s figures may bt 
taken us the latest and most aicuiati From them wt 
learn that tht Mtiuin seagoing inert .limit tonnage of the 
world in July 11)14 was 41225 0(H) gross tons that 
tht re has been a net loss of 4 245 0(H) tons and that 
to this should la aeldt d iht loss through failurt of 
normal imrtast by nt w construction of 12 (HH) 000 tons 
making a present world short Hgt over whit would have 
been afloat had tht sir ntvtr on urn d if Hi 215 000 
Ions The lossis to tin Alius mid ntuirals by umniy 
action by marine risk mid bv capturt or stirurt by the 
entmy, amounted to 15 218(MK) tors 1 ht Mlied gams 
during tilt wnr win by mw t ormtrut t ton 1 1 85fi (HH) 
gross tons and 1>\ taptnre or seiaure fiom Iht tiumv 
2 3910(H) gross tons making a total gain of 14 249 (HH) 
gr ins tons Hit net loss therefore to the Allitsand 
in uti als wih 909 (100 tons 

1 hi iigtlies for tht gross losses to individual nations 
through enemy at turn art very impressivt Out of a 
total for tht \llies and neutrals of 12 815 000 tons 
Cirtn.1 Biitmn lost 7 751710 gross tons Norway 
1 178 H5 turn linnet 907 1«8 tons Italv 852 124 
tons and tho United Static 181987 tons the per- 
centages varying from 10 8 pi r edit for Great Britain to 
7 2 per lent for lilt United States 

During tin war Grtat Britain built and aoquired 
siiffuiviil tonnagi ti reduce her nit loss to 1 443,000 tuns 
and during the same period we inerctwod our shipping 
to the extent of < 170,808 tons As the result of his 
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survey of the British yards, Mr Hurley reached the wm- 
clusmu that under favorable conditions the British may 
reach or even exceed ths 8,000,001) gross tons output 
predicted for 1919 Moreover, la found that France, 
Julian and Italy have ambitious programs of construc- 
tion l ranee wishes to buy a million tons of ships built 
in Groat Britain and a tike am unit of ships built m 
America and wishes to have must rutted in American 
yards another two itdHion tons of iargo stoametrs Italy 
oxjxwts in three years' time to lnvt four million gross 
Ions and Japan has a program f < lids year of 798,000 
gross tons Norway and Swedui arc laying plana for 
tht attive upbuilding of their tl Hi and even Bwitser- 
land mttnds to construct a mtr hunt navy, when canal 
improvements are made on the 11 hum whirh will bring 
raw materials in exchange for min dattured goods 
linally it is Mr Hurlev a cum i ti >n thul if the natural 
and desirable expansion of the for ign trade of the United 
.States is to take place, three conditions must be fulfilled 
First to distribute Amenoan pi xlucts and bring in 
imports through American agni ms and largely in 
American ships, we must find qi 1 vtilop seven man with 
oxpt nonce in handling foreign frith, when there was 
but one man in 1914 Saeondlv we must recruit an 
Ainoniau personnel for the op. n lion of the ships and 
the handling of the work at our p irts Lastly, we must 
make a permanent and men ismg extension of our 
banking facilities 

The Humanity of Poison Gas 

I N view of the feelings with wlnth uviluation re- 
ceived the news of the first poison gas attack, in 
which horror and indignation contended for the 
mastery, there is, at its first announcement, something 
ironic in tho statement of our military men that poison 
gas is today a more humane form of attack than high- 
explosive shell But lest this bt taken as any condoning 
of that German horror at the Yprts sulunt we hasten to 
add that the humanity of poison gas warfare is not due 
to the Germans, but to the tugtuuily of tht. Allies in 
providing effective gas-masks nntl developing suitable 
medical and hygienic treatment for those who have been 
gassed Germany intended tin pouton gas to be just 
ns humble in its effects, just ns nutl and excruciating 
Ui the lingering deaths imposed us it proved to be 
So greatly have the horrors of g ut attack been mitigated 
since its first introduction, that in the opinion of Bng - 
Gen Amos A Fries, who was in command of the Chem- 
ical Warfare Nervine of our army Ht the front it is possi- 
ble that gas warfare may mint to be ret ognised as a 
lawful method of warfare and that it Will not be elimin- 
ated Tho argument as presented by him is also en- 
dorsed by Colonel Walker, who is in command of the 
Ldgewood plant for the manufacture of gas, of which 
we give a description elsewhere in this issue 

The question of the “humanity of gas warfare is of 
toursc closely tied up with that of tht preparedness of 
the enemy against this form of attutk but the statistics 
of the war, contrary to general belief havi shown that 
the casualties and permanent injuries due to gas attack 
against troops that are adequattly prepared against it, 
are far less than those suffered from shrapnel and high 
explosive shell Thus, wo are told that out of every 
100 casualties of all kind* suffered hy our troops in battle, 
70 per cent wore oaused by high i \plosivt shell, shrapnel 
bullets, ett , and 20 per cent win <lut to gas, the gas of 
loursc, being thrown hi shells find from standard guns 
But it is when we come to tht mnttir of the percentage 
of deaths to casualties, that vti dim over the surprising 
fait that the deaths from gas were only five per cent 
of the total deaths, or to put it in auothor way, out of 
every 100 casualties due to gas three to four died 
whereas out of every 100 woumlud with high explosive, 
bullets shrapnel, etc , twenty to twenty-five died, 
and among the deaths from gun an included those from 
pneumonia and other lung rompht ntions due to the 
patients having been gaseed 

\nothcr so-coiled humanitarian feature of gas war- 
fare m the fact that whereas there are 8,000 men of our 
expeditionary force who have lost either an arm or a 
leg from shell and rifle Sfo and a considerable number who 
have lost thmr sight, not a single man of our troops has 
been permanently blifidttd by gas 
As pointed out by Col William H Walker, who is 
better known to our readers m the Director of the 
Institute Course in Cbamkal Engineering at the Massv 
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setts Institute of Technology, *M warfare » effective, 
largely because the troope that are subjected to continued 
exposure to gas and, therefore, have to wear their masks 
for several hours, lose a great deal of thmr efficiency, 
even to the extent of rendering it nseeseery to remove 
them from the gassed areas It woe tho heavy gaming 
of the book areas, and particularly of the reserve troops 
back of the British front lines, resulting in lose of efficiency 
among those troops due to their having to wear gas masks, 
that contributed so largely to the German success in the 
great drive of March, 1918 And the slowing up of that 
offensive and its ultimate loss of driving power Were 
due largely to the fad that the Germans ran out of gas 
If these facts are well established, and they rest upon 
the highest authority, it becomes a question whether 
prudence and farsightedness do not suggest the main- 
tensnee of our great gas factory at Edgewood Arsenal as 
a permanent military asset of the country If a small 
farce, sufficient to care for the plant, were maintained 
there, we should have at hand capable of immediate 
operation, a military asset far exceeding in its po- 
tentialities anything of the kind m the world today 

England to France by Rail 

I T was inevitable that the close of the war would 
see a revival of the discussion of the proposed 
tunnel under the English ( hannel, but there is 
this difference between the project in pre-war and post- 
war days— that today it has behind it all the driving 
force derived from the urgt nt need for such a tunnel 
that lias been revealed during the 4H years of the great 
war League of Nations or no League of Nations, It is 
accepted on both sides of the Channel that the con- 
struction of the tunnel would greatly strengthen the 
alliance between the French and British nations Al- 
though the cross-channel service maintained by the 
British navy during the war was a magnificent feat of 
transportation, the existence of a double-track rail con- 
nection would not only have vastly facilitated the flow 
of troope and stores from Great Britain to France, 
but it would have saved enormous sums of money and 
much valuable tune 

In oil the years through which the agitation has been 
earned on, more or lees intermittently, for the construc- 
tion of this work, the scheme was handicapped, fatally 
handicapped, by the reluctance of the British people 
to permit the ooustrmtion of a work which they feared 
would destroy their absolutely insular position The 
objection was largely a sentimental one, and it hoe 
been completely obliterated by the bonds of good feeling 
that have been forged by the war Furthermore, the 
idea that the tunnel would expose Great Britain to 
military invasion was largely a myth, for it would be a 
very simple matter in these days of high exploeivee and 
highly developed fuses and elee tru connections, to flood 
the lower reaches of the tunnel at a moment s notice, or 
indeed to blow it up altogether 
It hoe been urged that a surprise landing might be mode 
at the terminal of the tunnol and its approaches wised 
and held for the passage of troops But that would 
be possible only m the event of the grossest negligence on 
the part of the military authorities Furthermore, it 
would be a simple matter to establish several secret 
stations along the coast and inland, at which the throw 
of a switch would mean the instant flooding of the tunnel 
In these days of ambitious engineering works, it is 
conceivable in this connection, that tho Channel tunnel 
might be followed by one, only a few miles greater in 
length, extending from tbs Scottish coast to the Irish 
ooast near Belfast Add to this a port of call on the west 
coast of Ireland, and the time and distance consumed 
m a trip from America to Europe would be very greatly 
reduced 

H«*t Treatment «g g New Specialty 

r pHERE was recently organised in Chicago a society 
1 whoee object is to promote the arte and eeiancee 
connected with the hgat treatment of steel While the 
Amenoan Steel Treaters' Society is but four months bid, 
its growth has been rapid, and a chapter has been organ- 
ised in Cleveland, with a large membership. There am 
likewise movements on foot to organise ohapters in 
several other large steel cities It is encouraging to note 
that the comparatively new and neglected art of heat 
treatment k now coming into rte own as a separate de- 
partment of metallurgy, and aa itich receiving ths recog- 
nition and attention it merits. 
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GottaHi for Great Britain.— As soon m the cireum* 
stances permit, three of the German airplanes of each 
type surrendered under the terms of the armistice will be 
flown to England for exhibition purpoeee. The number 
of airplanes required from Germany is far from having 
been reached. In many cases the machines were found 
damaged or deficient in instruments or parts. On the 
British sector the proportion of large bombing planes — 
only about 20 — loft by the Germans is very small. The 
examination of all the planes surrendered has added to 
the accumulated evidence that in armament, fittings, 
and accessories of ail kinds British aviation had com- 
pletely outstripped the German air service. The total 
number of airplanes ooilectod by the British Air Service 
is just over BOO. About 170 were abandoned in open 
railway trucks and were loft dismantled —a clear evasion 
of the armistice terms, and evidence of tku hostile 
spirit in which Germany submits to the inevitable 
Britain's Monster Dirigibles. — An outline of the 
airship program which the British Admiralty are re- 
ported to have in band indicates that the giant airships, 
with a gas capacity of 2,500,000 cubic feet, a lifting 
capacity of 60 tons, a range of 8,000 miles, and a speed 
of 65-70 miles an hour, will bo capable of remaining m the 
air for a week. They have a crew of 25. Still larger 
airships am projected, and passenger flights are pro- 
wed for the near future. The first of those airships 
will be ready for launching toward the ond of this year. 
The present record for a British airship, non-rigid, is 
1,420 miles, cruised by a North Sea airship in the course 
of ordinary escort duty. It was in the air for two days 
nnd manned by a orew of 15. The sire of those airships 
u comparatively small Airships now being laid are 
noarly seven times an large. A number of themi will 
probably be used for the government in experimental 
postal and passenger-carrying services during tho coming 

S ummer. A regular airship mail service to America, 
uring the summer of next year, is regarded os certain 
by airship builders. 

Big Naval Plane for Transatlantic Plight. — There 
is now being rushed to completion in tho Naval Factory 
at Philadelphia, Pa., what will no doubt be the largeet 
airplane ever constructed in the United States. From 
such details as have been permitted to reach the press, 
it is understood that the macliine will bo merely an 
enlargement of the present Naval flying boats. It will 
be known as the Model T. The upper wing span will 
be 250 feet, which is 124 feet more than the N.C.l, 
the largest American plane to dato. The lower wing will 
be 25 feet lees. The length of the craft over all will be 
80 feet, while the wings will be 12 feet broad and 14 feet 
apart. The Model T will carry five Liberty motors of 
400 horse-power each, three being tractors and two 
pushers. Thu power equipment is similar to that of 
Lieutenant Porte’s British triplane, which is equipped 
with Rolls-Royce engines instead of Liberty*. It is 
predicted that the new machine will readily carry 75 
passengers, making ample allowance for sufficient fuel 
oil and such other supplies as may be needed for a 
2,000-mile flight. 

Aerial Goods Service Between England and 
Belgium. — The Daily Telegraph of Fchruary 3d last 
reports that an aerial freight service is contemplated 
between Folkestone, England, and Ghent, Belgium. 
English manufacturers have been finding it next to 
impossible to ship goods to Belgium by ordinary trans- 
port, owing to the congestion of the docks in that 
oouatry, and the Aircraft Transport and Travel Com- 
pany was quick to realise the opportunity thus offered 
to demonstrate the possibilities of airrrnft for com- 
mercial purposes. The company has entered into 
negotiations with British manufacturers interested 
in the forwarding of goods to Belgium by air The 
governments of Great Britain and Belgium have been 
approached in the matter, and the Belgian government 
has already issued the special certificates necessary for 
this form of transport. The British Air Ministry has 
given its consent also to the main scheme proposed by 
the Aircraft Transport and Travel Company, but 
stipulated that plots of the Royal Air Force shall under- 
take *0 the atrial trips made. The load carried will be 
about two tone of foodstuffs, clothing , and other neoee- 
•ttiee. The extension of this service to Antwerp and 
Brussels is planned. 


Astronomy 

Mount Wilson Observatory No Longer “Solar." — 

On account of the continually increasing importance of 
stellar observations ip Its program of research. Mount 
Wilson Observatory has dropped tho word "Solar” 
from its name. This step is particularly appropriate 
since the observatory acquired Iho world’s most powerful 
tcluaoope, which will add greatly to the number and range 
of night observations. 

Distances of Cepheld Variables. — Determinations 
of the absolute magnitudes and parallaxes by the use 
of the "luminosity-period curve” of 139 Cephcid vari- 
ables have recently been made l>y Shnplcy From these 
measurements it appears that the distances of C'epheid 
variables are considerably greater thuii have been ob- 
tained heretofore for individual stars Less than one- 
third of them have parallaxes greater than a thousandth 
of s second The most distant Cepheids now known ore 
nearly 20,000 light-years from the sun; almost as far 
away as the nearest of the globular clusters (about 
21,000 light-years). 

Statistics of Globular Clusters.— According to 
Mr. Harlow Shapley, the total number of known globular 
clusters is 69. Their distances from our system range 
from 6,500 to 67,000 parsecs, the most distant being 
N. G. C. 7006. The brightest stars in the most remote 
clusters are fainter than the 17th photographic magni- 
tude. As to the distribution of such clusters in space, 
the most remarkable fact is their absence from the 
denser stellar regions. They arc now definitely known 
to belong to the general galu<tio system. The total 
moss of a typical globular cluster is conservatively 
estimated to be from a quarter to half of a million times 
the solar mass. 

A Star Occulted by the Martian Atmosphere. — 

An observation of extraordmurv intercut is reported to 
tho British Astronomical Association by Dr C. Nloreton 
Olson, of Forbes, N. S. W. On April 11th, 1918, he 
observed with his 4 t^-inch refract or the occupation of the 
star 1624 Capo Catalogue (19(H)) by Mars The uniquo 
feature of the phenomenon was that the star did not at 
any time pass behind the disk of the planet itself, but 
skirted it so closely that for five miuutes the atmosphere 
of Mars was interposed between the star nnd the ob- 
server. "Throughout tho star’s tangential course,” 
says Dr. Olson, "its eolor paled down gradually from 
brilhanco to a very faint salmon tint, at the same time 
its disk enhanced in sire and softened down to a blurred 
woolly imago, as though ovcrmagnifiod, or as a small 
objeet would appear out of focus ” 

The Total Solar Eclipse of May 29th, 1919, the 
path of which crosses South America and Africa, will be 
observed by two British expeditions sent out by the 
Joint Permanent Eclipse Commiltco of the Royal and 
Royal Astronomical Societies Messrs ('romniclin and 
Davidson, of Greenwich Observatory, will occupy a 
station at flobral, state of (.'earn Brazil, while Professor 
Eddinglon and Mr. Cottinghnm will observe on the 
Portuguese island of Principe, 110 mites from the coast 
of Africa. This eclipso will be notable, not only on 
account of the long period of totality (6 minutes, 50 
seconds in mid-Atlantic and more than five minutes at 
the land stations), but also because of the location of the 
sun m a rich field of stars (the llyades), offering a favor- 
able opportunity for teslmg Einstein's theory of relath - 
ity, according to which rays coming from stars close to 
the sun's limb should undergo a certain deflection. V 
smaller deflection should also he produced by the sun < 
gravitation, according to current ldeoH concerning th 
nature of light It is hoped I hut photographs of Man 
close to the sun during the eclipse, compared * with 
photographs of the same stars in the night sky, will show 
whether these theoretical deflections occur. Tho Briti-h 
observers propose to concentrate their attention on the 
problem of getting accurate photographs with this 
particular object in view, and will omit the ordinary 
investigations of eclipso expeditions Dr. Crommehn, 
who sets forth the plans of the expeditions in Nature 
(Feb. 6th, 1919), colls attention to a rather serious error 
in the maps of tho eclipse published in the epkemendes. 
They indicate tliat the track of totality lies south of the 
Liberian cuast; but totality will, iu fact, be observable 
on that coast and under particularly favorable astro- 
nomical conditions, wsather permitting. Unfortunately 
the climatic statistics for tho Liberian coast are not 
encouraging. 


Automobile 

Capitalizing Racing Experience.— Ono of thr 
veterans of the autoinobilo rncc-trark has capitalized 
his experience by going into the manufacture of auto- 
mobile tires. The racing man states that he found it 
necessary to make u special study of tires iu order to 
succeed os a racer-- in fact, ho made it even stronger, 
declaring that knowledge of tires saved lum from many 
accidents. Tho now tiro, which is already being manu- 
factured and sold, incorporates mam qualities that have 
been dictated by the exigencies of racing, which brings 
out weaknesses and structural and other defects iu 
tires in an amazingly short mileage. 

Plans $250 Automobile. — Again an attempt is to bo 
made, according to well founded reports, to manufacture 
and market a small car to rcII at considerably Ichs than 
the pnoo of any automobile now available. A manu- 
facturer whose name is known the world over in con- 
nection with low-pnocd machines is eon! to have de- 
signed a little ear aud to have expressed his intention of 
forming a liberally capitalized company to build it. Tho 
selling price is tentatively placed at something between 
$250 and $350 Highly standardized quantity produe- 
tion methods arc to be employed in the production of tho 
proposed autoinobilo 

Cheap Cars for Europe. — A French company has 
been formed to build low-priced cars iu huge quantities 
in ordor to provide for the European market a car that 
will be the European equivalent of a well-known Ameri- 
can car that is finding a largo market abroad. It is said 
that tho car, samples of which have been exhibited to 
interested parties, is built with European operating 
conditions in view and equipped with a body Chat suits 
European, and especially French, tastes. The engine is 
small and runs at high speed, having four cylinders 
2 -ffX 3fj inches Tho car us a whole is said to bo lighter 
in weight than the American machine it is intended to 
compote with. 

Activity In Automobile Invention. — For obvious 
reasons thore was little activity during the war in tho 
development of new ideas in automobile design and 
construction. Now, however, the air is full of more or 
less substantial reports of new things that have long been 
simmering without an opportunity to come to the boiling 
point Among the developments looked for are electric 
transmissions, kerosene nnd heavy oil engines, new ideas 
in tho use of aluminum, tires that are puncture-proof 
and still resilient, simplified ignition systems, etc. As 
might be expected, tho two-cycle engine is said to be 
absorbing a good deal of attention, and several new 
designs are to be ready in time for noxt year’s automobile 
shows. 

Electrics In South Africa.— It is an ill wind that 
blows nobody any good, and the ill wind of gosolino 
shortage has blown business in the direction of tho makers 
of electric automobiles in South Africa. Electricity is 
quite reasonable in price, and the generating stations in 
the larger cities, such os Cape Town, Johannesburg, 
Durban and East London, arc making special efforts 
and offering special rates to encourage the use of electrics 
The post office in Johannesburg is using 10 trucks in the 
handling of mail matter with satisfactory results. Here- 
tofore tho demand for electrics 1ms been rather small, 
but tho now conditions that have arisen are livening up 
the business, the supply will bo increased, and it is pre- 
dicted, the prices will be lowered accordingly. 

Stimulating Automobile Buying. — Automobile 
doolcrs have noted with considerable uneasiness n tend- 
ency on the part of the car buying public to hesitate 
about placing their orders, fearing that if they do so and 
pay current prices, there will later on lie price reduc- 
tions; purchasers then would lie losers to the extent of 
the difference between the old and tho now prices. The 
situation has been brought about by tho falling of 
prices following tho armiMtiee and the eas>ug up of 
conditions atTncting the materials markets and auto- 
mobile manufacturing generally. Ono of the most 
prominent manufacturers of automobiles and trucks 
has put into offoct a plan intended to oountoract re* 
hiotance to buy. If a ear is purchased and at any 
time during the current year the prieo of that model is 
reduced, the purchaser will be refunded the difference, so 
that he will be in the same position as ono who originnllv 
purchases st the lower price. 
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A 121-Mil<* Gun 


Ordnance Officers of the United States Army P< monstrate Futility of Super-Range Guns 

By J. Bernard Walker 


L ONG before the Gormans began to throw shells 
t into Paris from a distance of 75 miles it was well 
understood among ordnance offuers that su<h a feat, 
if any one should < an to atti mpt it was pi rfei tly possible 
The introdu tion of slow I urmng perforated powdor 
and thi great unprovi ini nls m gun sti c 1 opened up 
large possibilities of inert asing thi range of artillery 
and the rangts for lioav) guns buth naval and military, 
quickly ran up 10 15 20 2) and even to 10 miles 
Becftuw military men in considering what range to 
give to their wtapona always think in terms of military 
objcitivis of limited area suth ns gun pits crossroads 
ammunition dumps airdromes, etc for thi ai tual hitting 
of which ubsmation from an elevated position or by 
airplane in necessary no one had thought of budding 
guns to throw shells to suth distant ok un would prevent 
observation of their point of fall and it took the German 
mind in its gradual asit nt or rathcT diHci ut from poison 
gas to submarine pirai) to (oniuivi tin i ha of building 
a gun that could thiuw shtlls in a haphazard fashi >n into 
thi citv of Paris a target so largi that even from a 
distant o of 75 miles it would lie impossible to miss its 
<nost important centers l ho Germans knew that the 
email site of the shell 8 2 inches and thi lack of ob 
scrvation would rmder the material damage doue out of 
all proportion to the lost in time morn ^ nod trouble of 
budding and opt rating a 75 mile gun sui h as they 
planned It was not matinal but moral damage that 
thi ( orroans aimed at and m this ns m so many other 
cases of terrorism on I hi ir part they failed ignomiutously 
The Allies built no super range guns during the war — 
not because tiny win unable but because they had no 
wish to I hey riilin I whin it tame to a question of 
retaliation for German bombing and shelling of fortihed 
cities, that thi airplani is infinitely more effiiient than 
the sutler rang! gun that (or the cost of one shell 
dropped upon a nty bv thi gun ovir one thousand timis 
as much high explosive could be dropped from bombing 
airplanes and let fall with greater accuracy 

It was in Order to provi how i xtravagant in time cost 
end labor is a super range gun in proportion to the damage 
it can do, tliat the Ordnamc Lrepunt of the army de- 
signed a 10-inch gun which whs to have a range of 
between 120 and 125 miles With a view to getting 


accurate data on such a gun, it- design was proceeded 
with exactly as though it was to f rm the basis of work- 
ing drawings and specifications f ir const rm turn at the 
gun factory The results of this invi stigation are shown 
in the surprising sketches aud tibulated data of this 
gun which, by the eourtesy tf tin Army Ordnance 
Dcptmt ,we are permitted to make publn 

It should be understood, just here that the dimensions 
of the gun weight of powder s) ell guu etc and the 
general ballistic data are the rt ilt of tlosc calculation 
The method of mounting the gut ns shown in the ac- 
companying sketch is merely auggistm and was nivnr 
worked out in any detail Brea IK stated the problem 
is one of burning a sufficient amount of powder in a gun 
of sufficient length to maintain a m in pressure down the 
bore of the gun sufficient to pro 1 ice nl the muislc, the 
enormously high velocity necessurv to carry the shell for 
a distance of 125 miles With a 10-inch shell of 400 
pounds weight, and a chamber prusmire of 22 '■$ tons 
to the square inch and a rauzzl velocity of 8,500 fee t 
pur socoiid it was found that the tugle of departure which 



gave the best results was 55 degress and that under these 
conditions the maximum range would be 121 3 miles 

An interesting fact brought out by the investigation 
was the determination that an angle greater than 46 
degrees would give the greatest range In previous years 
with guns of extreme ranges up to 21 miles where the 
line of flight lay entirely in the lower and denser stmts 
Of the atmosphere, it was found that 43 to 45 degrees 
was the correct angle for maximum range, but in these 
super-range guns, where the shell quickly passes into 
the higher rarified atmosphere, it was found that there 
is a positive gam in increasing the anglqof departure, for 
the reason that at 65 degrees the shell follows a shorter 
path through the denser atmosphere, my m the first 10 
miles than it doss at 45 degrees, and hence it emerges into 
the upper atmosphere with a higher remaining velocity 

The dimensions of the gun are certainly very startling, 
particularly in comparison with a standard £9swiok 
10-incb gun Its length ts 225 feet as against 42 feet, 
the powder charge goee up from 200 pounds to 1,440 
pounds, the powder pressure goes up from 20 to 22W 
tons per square inch the mussls velocity, which m the 
standard gun is 3 000 feet per second, in the super-range 
gun is 8 500 feet per second, and although the shell la 
the standard gun is 25 per cent heavier, or 500 pounds 
as against 400 pounds, the mussls energy, which k 
31,000 foot-tone m the standard gun, Is 201,500 foot-ton* 
in the super-range gun 

The super-range shell is fitted with a long, tapering, 
false head to reduce the end-on resistaivoe of the at- 
mosphere, and under the enormous velocity, la a few 
seconds it he* passed up through the 10-mUe belt in 
which the bulk of the atmoephere is found, and sweeps 
with high remaining velocity into the tenuous atmosphere 
above Here there is practically no retardation da* to 
the atmosphere, and its lose of velocity is mainly due to 
the component of the pull of gravity acting tangentially 
to its path at flight In our bird’s eye view, the gun 
* supposed to be ret up at the Aberdeen Proving Ground, 
aboat 20 miles north of Baltimore, and is aimed st Berth 
Amboy, opposite the eoutheriy «w at Staten Mend is 
New York Harbor The shell rises stsadfiy trip H 
t Wlbhkigton and it wlthfoafew retire & 
iver wfaioh it pane* at as ekvetfon Of 4* 
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miles, ud ben it still tuu a 
MSBSWfilOg velocity of 2,600 
feet per second Then, u 
it oommanoes to fall, gravity 
begins to act la its favor awl 
probably more than eounter- 
iou the resistance of the 
tenuous atmosphere, with 
Urn result that its velocity 
inereaiiee again until it get* 
within ton or twelve mile* 
of the earth, when retarda- 
tion again takes place, the 
anal arriving velocity being 
2, 760 feet per second and 
the angle of fall being 69 
lagrees, which » four degreee 
greater than the angle of 
ieparture 

The elapsed time of flight 
would be 4 mins 9 seconds 
Since the total length of 
the gun would be 296 feet, it 
would have to be built in, 
my, four length*, and the Alrolaae 

parte screwed together This 
is perfectly feasible in fact, 

gunmukrrs have used the method in some of their gun* 
with complete success The weight of the piece would 
be 826 tons and this, ooupli d with the energy of a recoil 
corresponding to a mussle energy of the shell of over 
300,000 foot-tons, would call for some very original and 
clever engineering construction in the mounting of the 
gun Because of its great length and weight it would 
be impossible to mount the piece on trunnions located at 
its center of gravity, for the gun, being elastic, would 
bend under its own weight and, when fired it would 
have a violent whipping action Bo it would bave to 
be oemed on a truss, or rather, on the apex of a triangle 
consisting of three trusses— two side 
trusses and one connecting the bottom 
chords of the side trusses Elevation and 
depression of the gun would bo accom- 
plished by forming the bottom chord of 
the trusses towards the breach of the gun 
into two broad curved and toothed bearing 
surfaces, by means of which the gun and its 
carriage would roll upon a amiable founda- 
tion path In -ouch the same manner as a 
bascule bridge The gun truss with its j 
oounterweighting would probably b« found 
to weigh at least twice s» much as the gun 
or, say, 660 tons to that a very massive 
mount and powerful means of checking 
the recoil would be necessary The gun 
carnage platform would have to bo 
mounted upon aeveral parallel tracks to 
JUstnbUte the weight, and m addition to % 
diding friction through blocking inter- 
ooaed between the under-sido of the 
arrtage and the rails, additional retard a- 
ton could be provided by means of sled Near vies 
able*, anchored to the forward faoe of 
he gun pit, and leading back to winches 
in the gun platform, controlled by powerful fnction 
crakes The elevation and depression of the gun might 
oe controlled by a telescoping hydraulic plungor, as 
adioatod in our drawing 

The thanks of the Scmranc American are due to 
the Army Ordnance Department for th< opportunity to 
present this very interesting theoretical study of the 
possibilities of long-range artillery The result* most 
dramatically prove the futility of building such orduanoe 
A single gun, a* pointed out to us by the ordnance 
officer at Washington, who made the calculations for 
this gun, would cost probably about $2,600,000 
Tbs best it could do would be to land a 400-pound 

shell, containing about 60 — 

pound! of high explosive on 
* target 1218 miles sway, 
whereas a bombing plane, 
costing about $80,000 would 
land a 1,900-pound bomb 
on the tame point with 
creator accuracy of aim. 

Opcntbg 9 mm Hurt 
Hfe* toft* mttk add 
ayr.&Mrf 

THERE i« nothing n*» m 
1 winged smbuUross, which 

si-araa, 

sm as 


■ " „■ ,r'.^ . - 1 i- 



Needless to state all (lie 
* quipmuit has ban dcmpiid 
with i view to * (inoniuing 
weight and spaa Aluminum 





view showing flight of 10-inch shell from Aberdei 


loss of time But there is distil t novelty m tin winged equipme 
operating room or surgical wui I which Uics to the battle point or 
field and performs its work w 1 rt its p itu ntg have f dh n able foi 

Especially in cases of severe h w undid aoldurs where to the b 

in operations must be mum ii it K performed if a life 
is to be saved is the surgu d u | lam indispensable 

It has remained for a kren 1 d rt r \ ilmant and a 'C'LrC 

Russian engineer, Nemisovsk t to introduce tin suignal ■*-* di\ 

airplana or winged operatu g r n whi h flus to the siunal a; 

battlefield where sevorolv w u I 1 mu ar in need of industi) 

surgical aid, with its Staff el ng m and assistants and guard in 

complete equipment Tin w i gi 1 e panting room or by him 


equipment who will be l 
point on the battlefield T 
able foi transporting th le 
to the base hospital 


At present M Ncmisuv- 
> is engaged in (onstruct- 
g a still larger surgu al air 
ano which is dtstimd to 
ry c as an operating room on 
i battlefield as will as a 
cans for transporting the 
lundtd This mac hine will 
rrv si ven or eight surgoona 
id assistants with their 
tailed nt some convenient 
airplane will then bi avail 
seriously wounded soldier* 



surgiral airplane, the first example of which was officially the desiri d n s 
tested at Pans on March 3d last is of tin biplane typo Appropnatu 
and genorolly a slightly alton d bombing plai e such as mont of C oum 


nbj, Some Applications of Electroplating 

it and a U'LrCTItOPLA'llNG is an art whuh has been 

l suignal A- 1 developed during the last 60 years with only ocras- 

s to the siuna) applications of sm ntifn principles hormerly the 
i need of lndustiy was mucli shrouded in mystery each plater 
unis and guarding jeulcusly the formulas and method* employed 
room or try him Of i i nt ytarR howtvn there has bun a 
nsidi rut li d tnand from clcctroplators 
ami nmnufm turers for more exaot data 
rciiting to this industry 

Hus mid and demand for information 
has 1 < en emphasisi d during the war by 
thi numerous problems that ha\e arisen 
in conmition with the plating of military 
supplies of the most varied discretion 
11 us sine plating has furnished an excel 
lent and in many ia»is the best protection 
ag unit the i orrosion of su«l parts such 
as airplane and suaplane IittingH, fuse 
parts hardware on ammunition boxes 
etc Blae k nickel plating was very ex 
tenure civ used fur producing the so-called 
government bronxe finish upon brass 
hardware and saddlery equipment Load 
plating pre vid valuable in the lining of gas 
sheila an 1 for bringing up to standard 
weight shells which were underweight In 
connect! in with these problems a number 
of investigations were eondueted at the 
i-lined compartments Bureau of Standards whose expert* made 
fi((|uent visits to munitions plants to ad 
\i*e upon the bod methods of securing 


;en requested by the De part- 
mi t more exhaustive study by 


the "Voism The first machine of this type has a useful the Bureau of standards of plutmg problems and their 

load capacity of 760 kilos (16i0 pounds) which is application to various manufai luring mdustries Lleo- 

utilised for tho pilot, surgeon the assistant surgeon a troplating forms an excellent illustration of a ‘ key 

complete X-ray equipment ami a complete sot of surgu d industry , i e , an industry which while it is not ltoelf 

instruments and aocessortiN including a combined of greut magnitude, is often of fundamental importance 


X-ray and operating tabic, sterdixing outfit uistrumot 
cabinets, medicine chest* and ho on Current for lie 
X-ray apparatus Is supplied by a storage battery which 
charged while the biplane is under nuy by moans uf tb 
usual air-eli i veu generator 






: liistrumut to larger industries Thus electroplating is essentia) 
mint for lie to the manufacture of tool* builders and saddlery hard 
tery which ware plumbers supplies gas and electrical applianoes 

mean* of 1 h automobiles silverware jewelry stovos household 

utensils mechanical devices su h os phonographs cash 
■ ■ • ' ' ' ' ■ rcgisteis sowing machines 

cameras and other optical 
and scientific instruments 
and in fact almost every 
liiduHtry m which finished 
ractul articles of any descrip- 
tion are produced Progress 
m the art of electroplating 
will bring about correspond 
■ng improvement* in all such 
industries 

Arrangements have been 
made by the Bureau of 
Standards to secure, by in 
qumos addressed to the 
[ , f platers of this country re- 
' liable information regarding 
I kinds and methods of plating 
operating room equipment here shown now m commercial use 
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England’s Aircraft Industry 

A Glimpse oi Hei Tremendous Achievement from Small Beginnings 
By ( . 11 Claudv Special Correspondent of the SntNriHC American, Now in London 


W HIN th. war Milt'd Gnat Britain s nl »• m 
|>l in- to 1 rm \ uni kti w III i Mint uil 
plan - mu to li in tin w ir still ltss tint tl \ vim 
to In tin (It riling fa I i \t tl su Inn Irani 
had about 140 nun luni - u Ih ur I it th \ i inpanud 
a nun li I tiger aim linn i i it Brim - lirM 150 000 
expe lili miry I i 

Y\ li II till I niti I ''tall a ai u mti tin w u w< pr ilium 4 
rutlu i to i rnslilv t i | i i In mn .0 000 plum - pi rlmpv 
in a \ ii Imt urt u nl v wit Inn two v ir 

We di In t I It i i it But 11 nil n pnnimi 

but what hhi Jnl th mil i) | ir i t I till known is far 

in jrn than w i pi mum I I I 

\t tli In ginning f tl " n < ri it Britain a iqmi it v for 
ni inufiii luring mi (In - win not griatir than 100 pir 
yi ar \t tl tun tl mnistlii wav sigmd she van 
t liriimfc lit pi mi - it tlir rati of 800 a wi i k I In other 
words b i pi ilntim p ivhiI ilit i< a wi ii <li monstrati d In 
b mix -a of 40 000 pi on h t yi hi ' 1 htnk of that 

and run inlxr that it is nit \imriin with In r limit It kh 
rt swims f m n in I mum y and fmtorv an I raw 

■uatirial bit III BiiIhIi IhIi n with thur vtrv muih 

Iiijii l« I min pow r mail rial rtsuurir and still iniliintry 
winch nit only built th plrnis I ut < tiKitn l thim 
And thin an il > all otlur fan nun It tl Ynurnnim who 
git tli ai lunl liuls taki off \iur hut and low in dup 
resjxit ti a nation wi of \mmin art ratlur too apt to 
canmdi r slow and old faahmni 1 in mi (hods when it 
comis t > fadoiy priduitnm 

Nor thud fornmrmint Oh will afttrall they wen 
only Hritiih plimeH anil i ngiui s 1 In only dm mi t 
sit will whin it iv known that in spud pnwir (limbing 
ability nnncuvirability sti ndimss and sturdiniss tin 
British plums lid tlmm i vui of 1 mnii home of aviation 
As for (uiirmnvs muih vaunted plains whtli it is 
freely admitted that it was Germany which first armed a 
plant with a rapid fire gun shooting through tin pro 
pcllor a tnovi whit h gavi tin Alins sirious trouble in 
1015 hi r (raft as craft were nevir in tin sami ilnsv 
with the British tight! rs only history and the perspective 
of years will till how muih of thi war ■was won in the 
air but all thi fin ts of both quantity production and 
ability to stand up unci' r gnu Ihng work art on the stdi 
of thi British nun tunc 

It is ddhcult to gi\t an idia of thi sizi of thi industry 
aa it is figures mean go little to thi averagi reader and 
yet hguri s and only (iguns ian till the stoiy adequately 
In 1914 thi re wire six fai torn s in hnglnnd turning out 
airi raft 1 hi ri weri 1211 firms under i onlrucl fm planes 
besides thru, huge royal uirirafl fai torus at work here 
when the aimtstui was sigmd \nil tiny prndueid 
plants! 

In the yi ar 1918 and please mail that tin armislui 
was signid on thi 11th of NovunlHr I ngltind turned 
out no liss than 1(1 819 atr|ilanes of all typiv Vnd tiny 
wore all ingmid not it is tnn all In lmnu manu 
facturi but they were all tngimd Inditd the available 
engines exitidid tin plains there having bun 11021 
engines availabli from all sources! 

Lest some one with a vmd imagination and an inti nse 
patriotism imagine that tin ] thirty motor pluyid any 
very important part in this engining lutnpuign lit it bt 
•tated that I thirty motor dilivirns t i 1 ngland « m- 
memnd in May that tin planuses run from 20m May to 
IQOiulum 200 m July tilt) in August r »(M) m St pti miter 
315 in ()< tolnr aud tl(i in Novemlir while dilmnes 
oommonied with 14 in May and thin run r i<) 125 50 
301 92 HO and a filial (li lively of H2 m Di umber 
In othir wordH wi promisid 1 Sit by Noyimlir and 
dolivirul l 255 by Den mlier 

Vnd this whs nn< • ngim ayiry fun ingini an i ngine 
givm tin lugl ivt | rinse m I ngland both f< r its pi iform 
anie and for (In iiiarvi 1 of its having bu n di sigmd and 
put into prnduitum so sm n and so rapidly But if 
England i Hid to she i ould nnki lonsidi rabh fuss about 
her own ability to produu ingini s' Jt must mver be 
forgotti n that 1 ngland ill 1 n )t n togmri any nion than 
did tin ust of (In world 111 if tin war was to bi largily 
won in thi mr until the war wav well along into its four 
years of lib By tin turn shi was ready to nali/t that 
thoro must Ik plains and plains and still mnrt planes 
and that planes meant engims and that engines meant 
firut of all steel, the munitions industry had sttpjxd m 
and grablwd most of the ax inhibit stiel and had it oil 
promised for other things V 1 1 at this point Great 
Britain deyeloped a new stoi 1 industry to bed her engine 
lactones, and was making more than she needed when 
the armistice i nded the necessity 


I lu total number of airplane 1 1 gtnos delivered by 
Butish i on traitors during 1918 wav 21,950 lhis 
nuuihor liuludcs 21 different vaniti s made in quanti- 
ties ranging from eight to 4,004 It is not necessary to 
mention thim all but it is iiitiristing to sec them 
divided into i lasses Of two typ s of virtioal engines 
5 370 wire made Of the V-tvpt m itois thire were 12 
makiN priHluied to the tune of 9 01) 1 wo makes of 

radial i tignu s — similar in appi at in t rotams but with 
the ivliudcrs stationary —were mi 1 in quantities ag- 
gregating lb finally there wi ri 504 specimens of 
vivui brands of rotary engine 

It is interesting to follow thi u nthly production of 
enginis in the light of history li lanunrv the total 
prodmtion of all makes was 1 t>G4 1 ebruary saw 1 428 
manufaituiid and March 17(1 lu Mnnh was the 
gnat (iirinan offensivi, it will b r mimbmd and of 
t< urvi all prod in turn was speeded i But it takes timt 
to spied up production of engims s i Vpril saw 1 807, 
May 2 019 June 1 700 and Inly 1 181 In August thiy 
dri w breath and turned out only 1 -8 but by September 
and Oitobu production was g-u g on like lightning 
2 187 md 2 845 engines coming ft itb riady to light the 
Hun then iami November at I the armistiu and 
prodiution droppid to 1,815, folio i I by December with 
1 301 

I hi production of planes if mrsi ixutdld the 
produition of engines Partly tl iv is due to the 
smashing of planes which dots not always smash 
the ongiuc and partly to the fut that it is easier 
to make u plant than an mgim battle planes per 
hups exupted But there were alw eys mougb engines 
when the foreign sources were addiil in with the local 
produition 

It must not be forgotten that th n au two sides to the 
air seiyiee aud that the naval si le was of very great 
importoncc Thus there were madi during 1918 in 
addition to tho 30 000 odd aircraft already mentioned no 
less than 1 407 seaplanes, whuh number ini ludes flying 
boats Not until the British Admiralty (hooves to un- 
lock its lips will the story of Britain s navy in the air lie 
known but it is n Btrange story judging from the straws 
whuh stick out here and then out worth telling and 
worth hearing 

A little sidelight on aviation m gent ral is thrown by 
the propeller statistics England produced in 1918 no 
low than 80,448 propellers, whuh m viry marly three 
propellers for each plane! Hus hgun by the way, is 
for 11 months only, December statistics nut being avail- 
able Evidently the mortality among propellers is no 
less on this side of the Atlantic than in the United BtateH 
the largest month was October with 11 121 propellers — 
nearly 400 daily 

Some factory statistics may liiaki the pu lure n little 
ilLarir In one shop, for instant < whin Hundley 1’age 
mat hines are made the great big mui hint n w hu h rarry 
so muth wught, either in passingtrs or in bombs— 
there is employed an average of 1 MM! pmple of whom 
400 are women During May June July August, 
September and October of this yiar thiH particular 
faitory put out 25, 21, 21 27 21 and 18 mat limes It 
required 18 770 man-hours per mu hint in this shop, 
plus about 50 per cent to bt odul on account of work 
done on sub-contracts, to comph te om of these huge 

1 hi smaller mat hines of corns' did not take nearly 
so long to complete A shop di vot d t o the mauufai ture 
of thi familiar Sopwith Camel turned out 60 40, 34, 36 35 
and 47 machines during the moi l lw mentioned There 
are employed here an average of 050 people, of whom 
from a third to a half are women The man-hours re- 
quirid for one of these mochuus is hut 435, which is 
sunly nsbmg it through — 43 ten hour days for ono man 
to make a plane I 

It inny be interesting to note the sue of such a factory 
Huh particular <_ amel factory has devoted to mill work 
8 1 (4 square feet to joiners Bhoji 25,721 square feet to 
dope and fabric shops 9,034 squan feet and to the main 
erecting shop 14 438 square feet of space In a contract 
faitory devoted to mAking D II nines, there were turned 
out finished planes at the rate of 147, 145, 173, 94, 88 and 
195 in the months from May to Oi tober inclusive Here 
thire weri m thi neighborhood of 2,000 men and half 
that number of women employi d The raan-houw per 
mai lune were 4 535, to which some 15 per oent must bo 
added for tho contract work done in other shops to 
complete the plane Tbs aise of this factory is shown in 
the floor space used, 9,450 square feet m the sawing 


shop 57 000 square feet in the joinery shop and 150,000 
square feet in the main erecting shops 

Altogether Great Britain manufactured more than 
50,000 planes m 1910, 1917 and 1918 Had the war 
continued much longer, she might have rivaled our own 
Liberty in engine production os the big Napier Lion 
was just oomjng into production It is a 12-cylinder, 
2 150-revolutions-per minute engine whit ^develops about 
480 horse-power In this connection it is interesting 
to note tho universal experience here as between the 
production engine and the hand-made engine There is 
no question but that the production engine can be made 
so that the total output vastly outdoes the life of the total 
output of the hand-madr engini with tho same man-hours 
per engine But there is also no doubt that engine for 
engini the best production engine is mfi nor to the hand- 
made engine in lasting qualities, in an average ratio 
stated with diffidence by many who should know the 
exait figures, to be two to three 1 hat is, if the life 
of the hand-made engine is 120 air-hours that of tho pro- 
duction engine will be but 80 hours bo much for the 
thoroughness and care of British machinists labor! 

But when all iv said aud done tin rt is no rial exaltation 
in figures and no enthusiasm in statistics Grant that 
more mat him s tame from loss floor space and less man- 
hours hert than anywhere else— which may or may not 
bo the i use— and what is there w the statement after all? 
1 he big picture is in the fact that with 86 planes going to 
hranu with I hi hrst expeditionary forte, with a yearly 
capacity of 1(H) machines and those by no moans re- 
markable for speed power, onduranoe or climbing 
ability Great Britain has within three years, put her 
airplane industry in the front rank of those of tho world, 
supplied herself and her allies, and our own troops very 
largely with planes produced, and procured engines 
unough to pull through the air the stupendous production 
of more than 10 000 plants yearly, and was going at. the 
rate of ovi r 40 000 planes yearly when the armistice 
came through I 

What sin will do with her airplane capacity only the 
future can show But for the present, both in planes 
existing— a figure which unfortunately oannot be had — 
and in plane-production power, Great Britain is as much 
mistress of the air as she is mistress of the seas. And 
she did it all m less than three years 

Ships of ‘‘Puffed Brick” 

HPHE world was skeptical when engineers announced 
A as a wm-thi war measure that thoy would build 
sea-going concrete ships Who ever heard of a rook 
floating, anyway ! 1 he same sort of talk confronted the 
man who made tho locomotive He was told the wheels 
would simply spin and that there would be no traction 
But the locomotive walked away with itself and its load, 
just os the concrete ship floated os gracefully as a swan 
But when the engineers tell us they are building a ship 
of puffed brick ’ they aro i arrytng things' it would seem, 
to a foolish extreme Yet this is what marine engineers 
are doing out on the Pacific coast Two puffed-brick 
ships are soon to ixi launched at San I rancisoo Brick- 
layer* are not however, employed m building this 
peculiar type of boat, bocause with (he mortar used, a 
trowel-wielding laborer is not required 
The puffed brick ’ used is made, like ordinary bnok, 
of a peculiar clay containing a low percentage of silica 
Subjected to an intense heat, the bnok puffs up like 
popcorn Tho product looks something similar to coka 
and is about as light Once pu.fod the bricks are ground 
to a dust and mixed with oeraent This prooees, it is 
claimed, makes for a gam of about 40 per cent in the 
lightness of tho ship’s walls, without losing any of its 
strength 

The ship’s forms are built in standardised sections and 
are hinged with bolts so they can be forced up and put 
out of tbs way when the concrete hardens After 
launching, the forms ore quickly put back into plaoe, 
steel reinforcing rods installed, and the pouring of 
another ship can be begun 

According to experts in conorete shipbuilding this 
system makes It possible to turn out a 7,500 ton-vessel 
every three months, and only about 25 per oent of the 
lumber in the forms is wasted The first two ships built 
of ibis material at Ban Francisco, each 7,500-ton Oil 
tanks, are ready to be launched They reesmble steal 
ships In thsif lines and are a big improvement over the 
“Faith," the first conorete ship btllU They are to bs 
launched broadside to the water, as this method spreads 
the strain over a larger surface. 
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The Chemical Foundation 

A Semi-Official Corporation that Will Hold the Fort Against German Reinvasion of Our Chemical Industries 


W HEN the Aben Property Custodian began taking 
over the busmen of German chemiral houses in 
this country, he found himself confronted by a curious 
situation The Trading with the Lnem> Act had not 
in the first place been so drawn as to make it possible for 
the Custodian to take over enemy owned patents and 
if he were to attempt the operation or the sale for opera- 
tion of the seized plants, he would be laying th« fouuda 
tions for muoh future litigation and possiblt heavy dam- 
ages to the owners of such patents For m the eyes of 
this law one who uses a patent without the consent 
of the owner is an infnnger, whatever the nircumstances, 
patents are not granted with the reservation that they 
become invalid in the event of the war 
An amendment of November 4th to the Trading with 
the Enemy Aot was designed lo remedy this defect tn 
the original law Under its terms patents were in- 
cluded among the enemy property which might be seised 
and held by the Custodian, and it at once became possi- 
ble for bun to operate patents himself and to lieonso 
their operation by others, either exclusively or otherwise 
But on careful consideration of the matter, Mr Palmer, 
then holding the office of Alien Property Custodian, 
decidod that there was far more promise even than this 
m the new situation 

It seemed, in fact, that the sused patents might afford 
a possible solution for the problem, theretofore un- 
solvable, of protecting the now American dye industry 
against German competition after the war It was evi 
dent from the manner in which the German chemical 
concerns had dono their business that they had no 
intention of manufacturing in this country and did not 
fear competition from American manufacturers, and 
that accordingly they could not have taken out American 
patents with any idea of preventing American competi- 
tion This haing the case they must have taken out 
these patents as protection against competition in 
the American market by other I uropean manufacturers 
If they were sufficient to stop importation of competing 


Swiss *rrench and English dyes they would presumably 
servo in American hauds to stop equally the importa- 
tion of Germau dyes Thm w vs partuulaily probable in 
tho case of the product patents since most of the coal 
tar dyestuffs are definite < he nu ul combinations to wluc h 
a product patent is entirely upphe iblc 
The idea was accordingly c cuueived that if the Ge rman 
ohcimr.ul patents could be pin id m the hands of any 
American institution strong c m ugh to protect them 
a real obstacle might bo opp s« <1 to t.ernmn importations 
after the war, and at the same tune the American in 
duslry might be freed from the pr (edition enforced hy 
tho patents against manufacture ho a eorpoiation lias 
been organized to be known as ( hemic vl Inundation 
Inc in whiLh practically every Viueru in manufacturer 
will be a stockholder, but in which the number of voting 
shares held by any one interest will be so restricted that 
improper control will be impimiblu I his I oundHtmn 
will hold the German ehunueal patents some 4 500 in 
number which have already been transferred to it for 
a consideration of $250,000 It will m uo cose operate 
any patent itself, it will mere I v ait ns a holding and 
licencing body Nonexclusive licenses only will be 
granted to oil proper Amtntan applicants at a small foe, 
and to the United Htaten without fee All surplus in- 
come is to be used for Ihc retirement of the preferred 
(non-voting) stock, and then after for research work 
looking toward the advance incut if ehcmual and allied 
science and industry In this work the 1 ounclation will 
have the cooperation, and al> vc all the use ot the equip- 
ment of the Bureau of Stand irds and various other 
public and private research irg nutation* 

The capitalization of the 1 lundati in is half a million 
dollars of which $100,000 is v ting common stock and 
the balance preferred stock Ut r paving foi the patents 
transferred to it by the Alien Pr | ertv Custodian il 
will have $250,000 working capital and it will ac cordinglv 
be in a position to prosecute v ig munch un v infringe incut 
proceedings which may bccom in order when German 


manufacturers begin (heir attempts to regain their 
American markets 

The prin pun I foi the patents which e institute the 
stock in trade if the new oneerii w i- necessarily some 
what nrliitruy lit go t nnj i it y of I lie patents 
pre suinalily are v due less <)1 1 1 re m under the value 
win quite impossible to (stiin I Sul si mti illy the 
ceil ire lineman dye and me eh u d n lustra h hiving 
combined in the procure ment of th i( il d f r this undtr- 
Itking It would huve been iiuposslt I ill pi|bll< hale, 
to find os a bielelei any legitimate ninneif u lure r — any 
bid re e live el would necessarily have he cn irom spe eiilators 
with inte ntinns amounting to blackmail or actually 
ae ting in the intern sts of tlu forme i owners So the 
sale of the patents was made privately and at the figure 
mentioned whnh represents inertly somebody s guess 
as to what the patents are worth but which no matter 
hew wrong it may turn out to have been can injure no 
one but will se rve as a basis from wine h the I uundation 
can begin operations 

111 a e oiupre lie usi ve re port e ove ring the matter of Ger- 
man chemical pad ids Mr Palmer the outgoing Alien 
Property l ustodian explains very fully the manner in 
which Germany hue! seemed her world monopoly in the 
chemical held the necessity for breaking that monopoly, 
and the official expectations that this Inundation will 
constitute a very potent means toward that end In a 
later issue we shall present some of this interesting 
mateuul to our renders for tin present wo huve space 
merely for this account of the renudy which has just 
been put into operation The new institution promise* 
an inuile ulablt benefit not only to the dye and chemical 
indust ms hut to the whole Ament an manufacturing 
world The opportunities which it can offer and tho 
rewards whnh it can hold out to competent research 
scientists should far exceed those of any institution 
uiiconmiltd with industry nnd it may well therefore, 
foim the nucleus of the greatest research organization 
in this e ouiitry 


Correspondence 

Th« addon are not rczpomible for itatamenti made 
in tha correspondence column Anonymous com mu 
mentions cannot be considered, but the names Of cor- 
respondents will be withheld when so desired 


A New Plan for Daylight Saving 

To the Editor of the Scientific American 

The plan of setting the e lock back one hour in order 
to save ths daylight of summer takes advantage of port 
of the wasted daylight, but does not begin to bo efficient 
in this respect Tho sudden change of one hour in time 
u always attended with confusion and discomfort Thu 
following plan will utilize all of wasted daylight and will 
avoid confusion consequent on a sudden arbitrary change 
of one hour in tho time 

The difference in time between suuriBe on the 22d of 
Doeember and sunrise on tin 22d of luni is approxi- 
mately three hours or about thirty seconds a duy Ihe 
beginning of the working day is now fixed with regard to 
the middle of the day In orde r to use the daylight hours 
effectively the time of sunrise should be the la ginning of 
the day instead of the greatest meridian height there 
fore a plan by which the beginning of the working day is 
changed automatically with the change cif sunrise will 
afford the greatest efficiency in saving daylight llus 
Can be accomplished in a very simple manner 

The Western Union, through its eloetnc clocks gives 
official time throughout the country This official time 
oenild bo easily changed during six months of tlie year by 
regulating these clocks to make them lose two seconds or 
more each hour or sixty seconds a dav T he watches and 
clocks of ths country can easily be adjusted to run thnty 
Moondi fast during the other six months Light o’clock 
ia probably tho most popular time the country over for 
beginning the day’s work The ideal sunrise time would 
probably be seven o clock, since when the sun rises at 
•even there is usually sufficient light for ordinary pur- 
pose* by « 80 which would perhaps be early enough for 
the rising tame of most of the people This plan would, 
therefore, best be put in operation at the time when ths 
•unrise is at seven o’clock which would be about the first 
61 February. The people would then continue to nse 
with flu coming ot the light the year 'round and it would 
be done automatically Having once adjusted time- 


pieces people would not realm on tin 22d of fum that 
they were rising tbroo hours earlier than they were 
accustomed to rise the ytar la fori 

On the 22d of June the Liuu puns would he reversed 
and the master dooks would gain 40 mu onds u duy for six 
months and without knowing it pi iplc would hy tin mxt 
tebruary be rising three hours lalir 


New York City 


Halsft W Wilson 


A Camera for FDming Rapidly -Moving Objects 

T llL conventional motion puturi lumcru is excellent 
enough for tho regular run ol him work It eau he 
foousid by estimating the dint in i and thin setting the 
lens according to a si all m fir u iri n curate worl 
tin image can be focused l>v 1 ul mg through a pupholi 
and on to the film, which in ts m tin s um manner as tho 
ground glass of the plali < imirn tnd whin it is 
necessary lo follow a moving nhjut tin (ament inn In 
traversed and tilted by mums of tw > hmdiis ui Uniting 
the tripod hi ad 

Howevir, the convent! noil tamiri has its limitations 
particularly in unusual film vv irk such as in ly be m 
countered in screen reporting mil tnvil subjects In 
fait while doing extensive s u mil work in the jungles 
of Africa, Carl II Akelt v ul tin stiff ul thi New \ irk 
Musi urn of Natural Uistorv I nin I 1 hi usual (vpi of 
motion-plituro lamera in ul pile ami umilialili lor 
tlw varud usig of field work Kinwing tin dinumil of 
tho topical and scenic iinurnmi he (onoeivi.il t « 
principle of the present i mura whnh hems his nan 
Upon his return to thi Unitnl Stitis hi di sigi^bd u I 
executed the first working midi I which was dueir > 1 
in these columns almost thm veils agi 

And when the Signal C orps of tin I mttd States Ai ny 
embarked on the gigantic tusk of filming mil part in the 
war, thi authorities settled tluir ehonc on the Akrley 
camera biiause it met their riquiromints better than 
any existing camera Tin fact is that the Akeley caini ra 
is totally different from any other lamtra, and that is 
why it is available for speusl work which can hardly bo 
undertaken with ths average i amera 

Briefly, the Akeley camera is a one-man camera, in the 
sense that its operator can carry the camera magazinps 
and tripod himself, and set them up without assistant e 
The Akeley tripod M of the truss design, with the mem- 
bers locking by means of eoeentric clamps The legs 
are placed in any convenient position, and pulled out to 


any length desired win n upon thi y an immediately 
locked in position by pulling up the inuntru dumps 
lhe camera is thin livilul by means of thi ball-and- 
soikit joint and a spin! level All in all, tins tripod 
mounting is absolutely rigid 

1 In tripod head in this mstanii elms not tall for the 
usual cranks for the panoramic and tilting inovi monte 
Instead thi cainira is i out rolled bv a short liver which 
protnidis at a 45 degree upward angli from t hi roar of 
thi east By applying prtssuri on this liter the earner* 
can bt nnveil h inzontally in virtually or both hori- 
zontally ami virtually at the sanu turn A steady 
movement is assured bv goals and tlvwhul and a ro- 
hnsing diviie permits thi mmira to be quickly moved 
if following an ext i pliouallj fast objt it Ihe horizontal 
panotamu movement pi rmits of a inmpleti eirede while 
the virtual tilt allows of a 140-dcgiec range jaunting 
from the ground to diridly uvi rhead without changing 
tlu tripod nr tripod head Still a no I In r fiaturt' is the 
fact that the rami rn may be ri movi d from the tnpod, 
whili slill it taming the tripod In ad and three point 
sujip ut foi usi on a table log 101k oi other surface 
lwm lcnsis are c mployi d on the Akiliv cami ra one 
for thi him and the other for the findtr Thm arrange- 
ment permits of wall lung the putuii on thi giound 
glass right Midi up while opi rating flu cainira Again, 
tin ivopuii alw iys lemaiiis m the desiied position no 
mittirlunv the camern may lietilted Isihusi of a double 
prism svstim of tiansnntting thi image through tho 
hingid tubi Ihus the opt riitor iuu ulwavs till win tlur 
his pict un is in locus — indeed hi Hiisixietl\ what the 
film is ri i ir ling at all tutus 

I lie sbiiltir of this cumin is in |hi form of i ron- 
tuiuous fabric belt iimtaiiiing a vnrml le o|nnmg this 
hilt travi Is bi twi en the d mbit w ills of tlu i ami ra i hsi 
Us opining ran In uljusttil foi any si/i so ns to vary 
thi length of ixposiire In fuel it is i final piano 
shuttir quite similar to those cmplnyul with reflecting- 
type ijnniros 1 ho movement is also uniqui being of 
thi smgli pin design lhe magazines are made m 
one unit uud are always rtudy with a short loop fur 
insertion in the i amera mechanism Ibis permits the 
caimra to lie reloaded and threaded m from 10 to 20 
seconds Complete tlu camera w< ighs 4J pounds 
Tor hlmtng rapidly moving objuts, such as motor 
boats, airplanes athletes, and so on, there can be no 
doubt that the Akelev camera is in a held bv itself 
And this is but logical since it was designed primarily 
for that purpose by a man in need of suih equipment 
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Return of the 17-Year Locust 

What He Is and How to Combat His Ravages 
By W. H. Ballou, bcJX 


T HF Dipartinent of Agrhulturo Washington warns 
that this will he one of tbn worst masons on ruoril 
for ra\ agt 8 I > tht Hevi nti m Year lot u«t (icvrriment 
entomologists pit dnt that th( vanity ih (fur to swarm 
in largi n umbers 

Somiliow the idea is hrovleaRt that f hi lountry is 
visited by tins varuly of lot mix onlv on i in 17 years 
lhis version has no appluation Ih insift derivm 
its rommon nanu nieiilx buuiiw of iln fait thit it 
requires a full flodgtd 1 u ust li >i»n t in iluri from tin 
IRK through its hi viral xtag s it i' quiti pimsiblr 
for tin vanity to la I uxv si n i w hi ri m tv vtm T note 
the following lain I in th i inn u rl | lav of tht insect 
at the American Mus urn if Nutuisl History New 
York 

' Ihe 17 lr oar ( i< uln hi it a « ptundicun appears 
in the late Vlnv oi iiulv I uni of a locust yiar The 
immature madas u ml lit ami asiuid tru trunks or 
other vortual suifaies If thi grmnd is dry or hari 
they niaki a iiriular opining only if moist or covered 
with loaves a mud tower is built around the hole from 
whnh thiy einergod Ihtse towers are frtquently 
made bv tin immature riradaH several wei ks br fore they 
are ready to Iiiivl the ground Within a few hours after 
reai lung a suitabh rt sling place the skin splits along 
the middle of tht bulk and the adult eimrges Latsr, 



Locusts emerging from the 16-year sojourn In the ground 


thi female deposits her eggs in a succession of slits in 
the terminal twigs and slendi r branches of many kinds of 
trees and shrubs About 11 eggs ar< placed in earh slit 
The bramhos thus pmutmed frcqmiilly break off and 
die The well known song is produi ul by thi mall only 
In tho late season tht inseits arc attacked by the lower 
fungus Maaouptira eicaditia il< vi loping in thu abdomen 
It oauses the posterior abdominal ribs of t he insect to 
fall away " 

The following up to-dat ( stall mint on this di slrurtive 
msoct is noted in field Hook of Insects just off the 
priss by Dr frank f J utz, Assonutc (. uratoi of Ln 
tomology of the Amenean Museum 

‘ Thi 17 ^car Locust, as a matter of fact is a 11-year 
locust in the bouth Thi adult is of thi same general 
shapi as its relatives, except that its eyes and the prin 
cipal veins of its wings are red Pin rt is nothing niystn al 
in this uilir or m the W on its wings although the 
suddi ii ippiaranee of the adults in largt numbers has 
been xupptmid to foretell wai lor about 16 years m 
thi North thn young hii k nt tin roots of plants Toward 
the end of this p< riod seale-like rudimtnts of wings ap 
pear In thi spring i f the 17th yuu thi nymph makes 
its way to thi surfate of tin giound I \ a smooth firm 
funnel from late May to iarlv lulv it and other mem- 
bers of its brood crawl out singly or m droves to some 
support, the adults having a week or bo of aerial life to 


recompense them for the long period of preparation 
There are a score or mope of different broods, each of 
whnli has a rather definite — often return ted — distribu- 
tion and time of emergence from thi ground (Suppose 
there are three sui h brood* m your m ighborhood One 
of them the adults, may have appi tred in 1911, its 
next appearance would be in 19*26 \nother might be 
1916-10<ii, and so on, while a third might be 1919-1936 
An a matter of fact, these are actual brood dates, al- 
though they may not be the ones in y mr neighborhood 
Henoc we may have 17-year loousts oftiner than every 
17 years, to say nothing of the possibility of laggards or 
ixtra spry individuals, in the various broods, which do 
not appear on schedule time 

'lbero are numerous other species of this family 
It might he noted that the name Cu i la (ilucen of many 
books as applied to one of our harvi si flits is an error 
probably being a tropical species I he differentiation 
of speciee is largely based on the form of the male genital 
plates, although there are sue and col r differences An 
attentive ear can detect differrmi e» in song Of the 
genus Cicada as now limited, the small species, huro- 
glyphica, with an almost t rant pa rent abdomen, may be 
found in pine barrens, and is our only species Tibuxwi 
cnj/i, fairly typical of its genus, is the rommon one of our 
region Ihe somewhat Similar Ok magana is more 
common in the West than the Last In addition, it 
may be stated that the 17-year lot ust has been removed 
by Lutz from tho genus Cicada and plan d in the genus 
Iibiuna, where it belongs by right of priority He 
eoutmuos 

The Cicadae are known as cicadas, harvest fifes 
and locusts Ths eggs are laid on twigs The newly 



The protective pyramids of earth made by the locusts 
as they came to the surface 


hatched young drop* to the ground and burrowing into 
it, feeds by sucking the juices of roots It lives in this 
way for some time, the length dejx nding on the species 
its appearanoe changing but slightly Finally, it digs 
out by means of its enlarged front fet l crawls on a tree 
trunk or some such thing, splits di wn the back and 
liberates the adult The adult male sings often very 
loudly and shrilly, by vibrating membranes strati hed 
over a pair of sound chambers, situated, one on each 
side, near the base of the abdomen 

Interesting as the career of a lot list may be, it is as 
nothing to the tragedy in nature of it** c xteruunation, after 
»t has bad the ter men ty to leave Mother Farth, dry in 
the sun and deposit its eggs This extermination is 
brought about in the adult* by a lower fungus which 
commences to breed in its body during hot weather 
This fungus belongs to one of the u ost peculiar groups 
rallid Kntomophthoracene, because they are minute 
parasites which inhabit bodies of small flies and other 
inserts They are distinguished by thu production of 
uuini roue hyphac, or tubes which t nclose essential pro- 
toplasm The hyphao of insect -destroying fungi are 
of laigr diameter and fatty content s, ultimately emerging 
from tho host in white masses oi |inuuliar appearance 
Jhey produce at their extremities largo lonidial or sex- 
less spon* which arc violently discharged into the air 
and propagate the disease In addit mn to these comdia, 
the propagation of the fungus, after long periods of rest, 
may be provided for by Uis formation of thick walled 
resting spores, adapted to withstand successfully the 
most unfavorable conditions Resting spores also may 
be either sexual or asexual, In either case they finally 


germinate and produce eonidla In the locust that or* 
discharged in the usual fashion, when they infest fresh 
hosts Locusts, flies and other insect* greedily eat these 
spores, thereby becoming infected and later destroyed u 
the fungui spreads through the body, absorbing all it* 
edible contents for its own use 

The hypothesis of infection of insects by contact with 
one of the comdia, while possible, is altogether im- 
probable and not within actual recorded observation. 
Inserts are notorious caters of the spores of fungi. 
The larvae of insects, feeding on a fungus, likewise 
absorb tho spores A fungus spore is endowed with the 
diabolical ability to travel in a myriad ways through 
the varied elements, air, water, ete , to retain its germin- 
ating power under nearly all oonditions for an indefinite 
period of time, to lodge on a weak spot of its own type 
of host, to oling there and breed whenever, later, oxygen 
ami temperature and moisture are agreeable to it 
The fungus, however minute, grows larger and larger op 
the host’s food, while the host grows thinner and thinner, 
until iu vital organs are destroyed Ihe house of the 
locust or other mseot u largely constructed of chi tin, 
which no known fungus can utilise as food, and eo it too 
must demise when it* host can no longer provide food 
for it 

The tune to destroy 17-year locusts is while they an 



Locusts drying eit en a pine tree after emergence 


on the bark of trees and shrubs, drying out, a period of 
perhaps 10 days Use an wseetioide then or any other 
convenient means and kill them Otherwise, the females 
as soon as they get strength, will leave the bark and 
proceed to lay their eggs on leaves and twigs, destroying 
the foliage, later to roam with the males, destroying 
crops of whatever is to them edible It is better to pudt 
the locusts off the trees by hand, however slow and ardu- 
ous the prooeas, and destroy them by burning or in 
buckets of water, rather than leave them unmolested! 
because of the expense and time. Insecticides arc 
purchasable ui stores, or they may be made at home from 
recipes which may be had on application to the Depart- 
ment of Agriculture, Washington 


SUBSIDENCE causing serious damage to property 
kJ has taken place at the Welsh village of Victoria. It 
is attributed to a mountain slip, and to Mttlemsnt of the 
soil due to underground workings and the recent heavy 
rams The whole mountain stem seems to be moving. 
In some streets the pavement* have been ripped op, and 
the road* have oo I lapsed, m one Instance drooping 
seven! feet. Two or three bu&Bngt fell, aadhous# 
front* have cracked At last account#, the dam ass, 
which is on th* increase at a rapid rate, extends to M 
house* ami is estimated at over 970,000. 
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ANtrrfllMfcfaMCwMfar «Tnfc«f 
IStMr Trick, or Otar VtUdw 

T 8CB handling of a train of motor truck* 
or tftWf CM ring vehicle# ovsr ordinary 
itmti, road*, rad*, or water, has boon 
slmptifisd of late by a new control tyatetn 
[adsed, thl* control system baa wide pos- 
riMlHies sspeolally in converting our pre«- 
oat exeel lent highways into real traffic 
arteries,’ for, Instead of siogle trucks and 
trucks and single trailers, this system 
make* possible tbe handling of long trains 
of many units, with the same facility as 
the tingle truck of the preeent day 
The newly-introduced system of elec- 
trical gsner ktion, control, and distribution 
is the invention of Rodolphus Fuller, a 
mechanical and electrical engineer of 
Detroit, Mich It u said to differ from all 
other known systems of electrical control 
heretofore used on self-propelled vehicles 
(n the general application tbe system of 
Mr Fullsr uses four series-wound motors 
for vehicle work, each motor driving an individual wheel 
The series field windings of the generator —for this system 
is a gasoline-electric one in the case of a motor truck- 
are multiple compound, and the electrical controller m 
conjunction with the cloctrical generator is the main 
feature of the entire system This controller will 
operate any number of motors in senes, in senes parallel, 
and in parallel This arrangement gives quick accelera- 
tion with high power to overcome initial torque Any 
number of motors from a single motor to any multiple of 
motors may be operated for any purpose whatsoever 
with this system 

The Control system does away with the use of all 
resistance In the main line circuit from the 
tonroe of generation to the motors per- 
forming the work The system does not 
use resistance device* to prevent too great 
a rush of current to the motors when 
starting a vehicle from rest to acceleration 
Tbs electric generator always delivers a 
gradually increasing voltage from rest to 
full acceleration, instead of starting with 
full votugn m the circuit In other words 
the voltage is generated from sero volte to 
full electromotive foroe, which keeps the 
generator electromotive force higher than 
tbe counter-electromotive foroe of the 
electric motors operating the vehicle 
By referring to the accompanying wiring 
diagram, it will be noted that the generator 
series windings are divided into eight seta 
of oods Any number of coils may be used In tbe first 
position of the controller handle, the current does not 
pass through tbe field winding It short cirouits across 
the field winding Ihe four motors are in circuit with 
themsalves and the armatures of the generator A small 
amount of current goes through the shunt field windings, 
also a small amount through the senes windings, but not 
enough perceptibly to raise the voltage in the otrouit above 
what ought be called aero voltage When the controller 
handle u moved to the next notch the first contact finger 
slips off eontaet and tbe current after it leaves the 
generator armature, passos through the first set of senes 
field coils, resulting in a rise m voltage A movement of 
the controller handle to tbe next notch passes the current 
through two sets of senes 


the voltage The movement 
of the controller t* continued 
in a similar manner until the 
eight seta of series field ooils 
are active and the voltage is 
menaced to approximately 
25 per cent of the maximum 
voltage Of the generator 
During this time the shunt 



of sn electrically-controlled motor truck driven by four motors 


generating souroe Some ol th many praitiial uses 
which suggest themselves at pr suit an Motive power 
for railways, tractors, trucks tin iiigims and similar 
apparatus, motor coaches busum taxicabs and Bight 
seeing cars 

In the construction of auv vehicle f »r any purpose the 
(ontrol system under discussion cniboduB a maximum 
of flexibility and the greatest variety of spools according 
to Mr Fullers claim* A trailir nr a tram of trailers 
may be synchronised to turn in 1 track with the leading 
truck ot tractor Each trade i tan bt provided with 
motors, and in the case of d< li\ ry of freight each may 
bo loft at its respective station for unloading while the 



: -electric motor truck equipped with a driving metor for each wheel 


train continues with the othoi units 1 urthermore spe- 
cially designed trucks may 1 1 b ult f *r hauling extra 
king lengths of material such is structural steel tele- 
graph poles masts, and so on and the length of tho 
carrying body may be readilv alaptid to tho require 
mints if the rear wheels arc lin n by motors which arc 
controlled through wires lu fit m anv vehicle tho 
Fuller system of oontrol Ins the gr nt advantage of 
doing away with change up 1 gears or differential 
gears which wear and tear u I cmtnhuto materially 
toward the early deteriorati m f tl ordinary truck 
The oompiete wiring diagram hi low tills better than 
words how the h tiller system < an be applied to a motor 
truok and trailer 


lor th* full acceleration of th* 
vehicle.. It i* obvious from 
what ba* already been stated, 
that Mr FttUe^s system of 
oonte# dpurtte* ny igorwsuv 

sjqstAxst 


eaa he oo at n rfte d at 




Wdi| diagram *f an alactrieal system of centre! for motor trucks and otbar self- pro polled vehicles 


What to Know About Radio Activity 

D OUBT Lins every intelligent person 
has now a reasonably good general 
idea of what rudio-actmty aigi ifies Ho 
understands that aside from the first radio 
active substance disc overed radium there 
arc a number of others and that there 
ib a certain relation between them all Ho 
knows that several types of radiation oi 
emanation are given IT he is aware of the 
fact that there is s n sort of progressive 
degeneration from erne form of radio- 
active matter to ar it lur If he is better 
read on the subject linn the averuge lay 
man he underst ends that the helium atom 
is suspected of a certain elegrec of com- 
plicity in all this business if breaking 
down and he appie nates that tie whole 
subject is intimately tie el up with the very 
nature of matter even with its genesis 
He may or may not have heard the half 
period mentioned — if he has perhaps he 
still looks upon it as a fannful conception 
of the novelist who with truly ri markable 
foresight or even more remarkable luck hit upon this 
means of representing tho rate of decay, and formulated 
the notions regarding the nature of the decay process 
which make such a means of timing it m order 

In any event whatever the extent of the lay reader s 
familiarity with this field be knows that it is the one 
thing of paramount importance in the e hemic&l anil 
physical srienoe of tho day He would doubtless bo 
eager to learn more about it, and get just as clear a notion 
of what it all mvovles if ho knew where to look for that 
notion Accordingly, we have sought to meet this need - 
which we hope and believe is a real one — by commencing, 
in this week s lasuo of the Bcientific Ambbican Bupplu- 
mbnt No 2256 for March 29th, an ad 
mirably executed popular address upon 
Radium and Radio- Aeluity, by Charles H 
Viol Mr Viol is director of the radium 
research laboratory of one of our most 
enthusiastic corporations in the matter of 
industrial research, and is indeed an 
authority upon the subject His address 
will run through three issues of the Bom e- 
ment it will be found comparatively easy 
reading and sets its subjirt out in a moat 
illuminating and interesting manner 

Oil Fields in Alienee- 1 orrnine 

A LfeACE-LURItAINB, is not only rich 
a* in iron ore coal and potash, but also 
possesses oil holds of great importance 
these extensive oil fields arc to afford a 
considerable resource for Frame At a recent date, 
the Commissioner Ueneral of the Oil C ommittee Senator 
Henry Wronger accompanied by the members of the 
Interallied Gonforenoe, whu were ae tive in affording him 
all possible coftpcration with a view of determining the 
distribution of supplies to the Allies and the civil popu- 
lation made an inspection trip to the oil fields and the 
extensive plants already oreeted and which the Germans 
had been operating Tho center of tho industry is at 
Peohelbronu to the northeast of Strasbourg Although 
the oil fields were known as far hack as the lGth century, 
industrial working did not commence until the 17th 
century 8peaking of reoent dates in 1889 the annual 
production was still small being only 0 000 tons of crude 
oil but in 1900 under a Prus- 
sian company the production 
rose to 30 000 tons During 
the war a wrv ai tive exploi- 
tation caused the amount to 
reach 50 000 tons 1 he prod 
uets obtained from the Alsa 
tian crude oil consist espe- 
cially of fatty oils such as 
are useful as lubricating oils 
or 65 per cent of the total 
while thi amount of kerosene 
and gasoline is smaller than 
for many other crude oils 
It is considered that the 
40 000 tons of lubricating oil 
supplied by the Pechelhronn 
fields represents no less 
than 50 per cent of the total 
French consumption As re 
gards gasoline, only 2 per 
cent of tho national con 
sumption can be thus sup- 
plied, and for kerosene still 
less The Oil Committee 
is now engaged upon active 
measures for operating the 
oil fields 
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General View of the Chlorine Plant at Ldgewood 

I Salt preparation building . Huljatallon » <-cll hou»« No 1 4 Cell bouse No 2 s Chlorine l ylna tower* 0 Chi* no s gas-pipe hoe to ctwmlcsl plant 7 Boiler and evaporator 

house 8 Caustic fusion y l»r making shop 


United States Chemical Warfare Service —I 

Building a Poison-Gas Plant With a Capacity of 200 Tons Per Day 


T HI introduction of poison gas by the Germans was a 
military as well as a moral blunder — a mural blunder 
Id cause its use was exp*i«sly forbidden by tht Hague 
( onv< ntion a military blunder because when the 
Germans d( cidcd to introduce this form of attack they 
made the mistaki of not waiting to accumulate 
euffinint gas to inakf a general attack along the 
whole line It was will for tht Allied tausi that they 
did not so wait A similar military blunder due to 
impatient was committed whtn they introduced the 
submarine attack upon imriliantmen I be intention 
of waging such warfun long antedated its introduction 
Hod the Germans nigbiUd all other construction and 
lonrentratcd on submanms until they hail a fleet say 
of four or live hundred and thin launched thur attack, 
the result would have bun fatal to thi Allud cause 
However terrible although the first attack with gas 
proved to be it was limited in area thR Allies came bark 
with the goa mask aud the Germans chance of a de- 
cision slipped by 1 hi Allies in self dofense made use of 
gas themselves and ultimitily surpassed Germany in 
this style of warfan More than that with the entry 
of the Umtid blatcs into the war we devi loped our gas- 
making facilities at such a rapid rat* that at the close 
of the war wo were making over one hundred tons of 
poison gas per dav and if it had not been for the armistice, 
we would could have sent by lau 1st to the western front 
over 200 tons of gas per dny to Ik sprayed in shells over 
the whole Girman front What this would have meant 
will lie understood when it is stated that the total output 
of the C erman fat torus was only 40 tons of gas per day 
Furthermore we have learnt d since the armistice that 
the greatest amount of that most deadly product mus- 
tard gas that the C moans umld manufacture was six 
to eight tons per dny whireas on November 11th we 
had a cnpurity of 28 tons of mustard gas and hv January 
1st would ha\i b<en in a position to ship overseas 100 
tons of mustard gas daily 

When We Entered the War 
At the time of our entrain e into the war we had very 
little knowledgt as to what materials were employed by 
the enemy amd how the stuff was made Hut in Novem- 
ber 1917 the Government di cided to build a small shell 


filling plant on Gunpowder Neck Maryland which 
formed a portion of the Aberde i Proving Ground 
reservation and it was at first inti n led to have the gas 
produced by ehemicat uanufactur rs and shipped to 
Gunpowder Neck for loading into tb Rh*ll* In Decern 
ber 1917 the Government had d iled that a better 
plan would be to build its own thci al plant and manu 
facturo the toxic materials itself At that time the 
property taken over at the Gunpow ler Reservation was 
largely cultivated farm land and there was no provision 
for housing men or for bringing matonals to the site 



A froaea cabs of mustard gas 


Bunk houses were at onoe built and railway spurs were 
laid from the Pennsylvania Railroad ( Destruction was 
started in spite of the extremely severe winter of 1917- 
1918 A water supply of 24 000 gallons pir minute for 
manufacturing was brought in from thi Hush River 
The shipping facilities via the lounaylvania Railroad 
were supplemented by dredging a < lianncl from the reser- 
vation to Chesapcako Bay to admit of shipment by water 
The Government Erect* It* Own Plant 
Because of the urgency of thu dt mand it was decided 
to tall at ome upon the rhenuinl manufat turers of the 
country to assist both in investigation of processes and 
in the production of gas 1 he man ifat turc of chlorpicrin 


was begun by a firm at Stamford, Conn , and of phosgene 
by a firm at Niagara Falls it was during the winter, 
as a result of the growing importance of gas warfare and 
of the representations of French and British offioers who 
came to the United States, that the Government de- 
termined to erect a very large chlorine plant of its own, 
and in January 1918 Gol Walker who has been so long 
and favorably known to our readers as Prof Walker of 
the Massachusetts Institute of Technology, was made 
commanding officer of the Gunpowder Reservation, 
which is now known as Fdgcwood Arsenal In July, 
1918, Ldgewood Arsenal was made a part of the Chemical 
Warfare Service under the direction of Maj Gen William 
I Albert 

The Ldgewood Arsenal comprises the following seven 
departments 

lirst, an exocut ivt offiie which was moved from 
Washington to Baltimore and was located in McCoy 
Hall one of the old Johns Hopkins University buildings 
second the lonstruction maintenance, and stores 
division third the beaduuarters military organisation 
fourth a military medical hospital, and then the great 
gas manufat turing plant proper, including, fifth a 
cldonne plant for the manufacture of caustic soda and 
liquid chlorim sixth a chemical plant for the manu- 
facture of tome materials and seventh, a plant for filling 
the shell* Livens projector drums, Stokes mortar bombs 
hand grenades etc 

Apart from the construction of the plant itself, a large 
amount of important engineering work and other con- 
structional work had to be done in housing and taking 
care of the civilian labor which was employed in putting 
up the buildings etc and in housing the operators, who 
numbered 6 500 and who were all enlisted men The 
operators formed a military organisation and regular 
barracks were built for them, and they were subjected 
to tin same drill and discipline as are found in an army 
camp Because of the very real dangers which are ever 
present id a poison-gas establishment, it was necessary 
to build a hospital containing 250 beds Provision waa 
also made for recreation, and each cantonment contained 
excellent Y M O A and K of C buildings, to say 
nothing of a baseball diamond, athletic fields and similar 
accommodations conducive to health and recreation 
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CMorplerln plant— mixer and atllla Thr great tank* In aalt preparation building, with tank foundations In foreground 


Rapid Construction of the Pleat 

There was a hurry call for the construction of the gas 
plant, and the response made both by the engineering 
and chemical experts, who came out of civil life to assist 
the Government in this emergency, and by the con- 
tractors and labor forces, forms one of the most creditable 
chapters w the history of our war achievements on this 
side of the Atlantic Although ground was broken in the 
winter of 1917-1018, it was not until January, 1618 that 
Col Walker was given a free hand, and it wee duo to his 
initiative and that of Lieut C ol E B FJhcott, who had 
charge of construction, that the plant was built in such 
record time The magnitude of the undertaking is seen 
from the following summary of some of the larger build- 
ings 

Two cell buildings, 82ft by 640 ft , a salt-treating 
building, 176 ft by 233 ft, ovapoiator and boiler 
house, 203 ft by 229 ft 

A drum-making building 82 ft by 200 ft 
A caustic fusion building, 98 1 4 ft by 348 ft 
Twelve raaganne buildings, 100 ft by 200 ft 
A ohlonne pipe trestle, 2,494 ft long, carrying 
throe 8-inoh pipes for the transfer of the ohlonne 
from the chlorine plant to the eli< mica! plant 

Permanent barracks buildings, comprising 16 
two-story tile-wall structures, each 60 ft by 200 ft , 
electrically lighted and with every accommodation, 
cajiable of bousing 2,650 men 

A water-supply system, including a 1 300-foot 
dam, 6 feet high, on eleotno pumping system, two 
pipe lines, 10-inoh and 12-inch, extending for 6,200 
feet to a reservoir ut an elevation of 165 feet, of a 
capacity of 1,600,000 gallons, two pipes, 10-mch and 
14-inoh, extending from tho reservoir 6,000 feet to 
the reservation, where it in distributed to 11 miles 
of uuuns, 10 inches and 14 inohes in diameter 
As showing the rapidity of the work, we may take 
the cafe of the construction of the ohlonne plant, which 
consists of two large buildings each 82 ft by 640 ft and 


24 ft high Detailed plans win rtteivnd on April 26th 
Work was started on the «<J1 building on May 1st and 
tho brat of tho four sections was ready to rc < i ivc cells on 
May 27th, and the last section on June 11th 
Again, excavation for the salt-treating building was 



Pilling hand grenades 


started on May 17th and on lime let foundations were 
ready for six of the tanks, and all w< n completed before 
the 20 tanks that had boon provided for arrived Aft< r 
the tanks wore up, overhead railroad tracks were built 
above them and with thesi preparations everything was 


in place ready for the first carload of salt on July 14th 
I he chlorine gas is used at a chemical plant located 
some distant! away with a tidu-walLr swamp inter 
vemng 1 he gas is piped and to maintain the pipes at 
tho proper elcvat ion a wood trt stlo, nearly half a mile 
long, w as built be tween the chlorine plant and the 
dtcmuul plant Work on the trestle was started May 
30th aud the first pi| e line was eomph ted on luly 4th 
t urrent for the plant was secured by tapping a source 
of supply 10 mile s distant and bringing it in on overhead 
cables to an outdoor sub-station eontaining a bonk of 
thru im kw transformers This station was ready 
for service on July 1st and while tin above eli si ribed 
woik was in progress, enlisted men were assembling the 
chlorine, rells and on July 4lh enough cells had boon 
completed to prodme two and one -half tons of chlorine 
gas per dav and deliver it to the chcuuoal plant 

Fifty Tons of ChksniM por Day 

Ihc developments at the chemical plant did not 
permit the use of the gas at tins time and, hence, the 
plant did not go into operation until the first day of 
September, when the two and one half ton unit was first 
used But be fort tho armistice was signed, tho plant 
was ready to produce 50 tons of chlorine gas every 24 
hours, although the greatest duly require meat at this 
time w as 2b tons 

1 hi plunt his been de signed w ilh the vie w of increasing 
the capacity to 100 tons of chlorine gas pel da> and early 
in the construction period, the order was received to 
build ct 11 building No 2, rotary converter building 
No 2 and to purchase and instal equipment duplicating 
that in the first unit 1 his additional work was pro- 
ceeded with and the buildings had been completed and 
a large pirt of tho imuhintrv was ele live red and installed 
by November 11th Had it not liecn for the stopping 
of woTk on November 12th the second unit would have 
been placed in opt ration on January 1st of this year 
Another remarkable pie e e of rapid construction wna 
the building of an auxili iry 20 000 kw power plant at 

( ConUn It’d on pagr is ) 



T Vl4w a t tfce tot et « Metard |M ult, afewtai IHU ul piping 


Uteat mntard (as naif; capacity twelve tone per day 
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The Heavens in April, 1919 

More Investigations of Star Brightness and Distances 
By Professor Henry Norris Russell, Ph.D. 


Luud a group of viry < flu lent student* ha* beui gat hired 
undir thi distinguished direttion of l)r ( burlier Thu 
present discussion by Gyllmberg dials with a remark 
ablt and little understood rlatm of IkhIk d the variable 
stars of long ptriod 

Stars of this aort huvt linn known for a long time— 
the first discovery that of 1 h« famous Mira ( t ti dating 
baik to the year 1590 In riront >< us tin nunibur of 
dnw ovories has grown apai < \t | r s nt about 750 stars 
are known to vary in this fasln m and t.yllenberg non 
eludes from his disi ussion that j rr 1 ibly at hast as many 
more rotuain to be dismvrrtd 

1 here arc few more d fiiuli < lossr s of telestial objects 
1 he pen ids of variuli min dwai h long averaging about 
dlW days and are groujn 1 putty dosely about this mean 
value thrw <|u irt rs f tht ni lving butweou 200 and 400 
davs 1 ho rangi of variation is great Two-thirds of 
all thorn which hav< been followed through the whole 
cych of variation alter their brightness by more than 
three mugiutuliH that is liny are more than sixteen 
times as bright at maximum as at minimum — while 
om third of tinm nil cliangt I y more than 
fiv magnitudes that is by more than a 
hundred fold in light — and a ft w are more 
than a thousand times bnghtir at their 
best than at their poorest 
Bpectrost opically these stars fall into a 
very well-marked group T hi y are all 
decidedly ri d with spectra showing broad 
bands, due to the present e la their atmos- 
pheres of the vapors of certain dninual 
compounds — usually the oxide of titanium 
whose existence proves that tin atmo- 
spheres of these stars must be relatively 
cool, from the stellar standpoint though 
from the tcirestnal side they are as hot as 
an eleitrie furnace in full blast In ad 
diliun to these hands and to the ordinary 
dark linos them spectra show the lints of 
hydrogen bright, and often vtry conspicu | 
ous especially near maximum This indl 
cates that in some way the atmospheres 
of these stars oontain large quantities of 
hydrogon which is hotter than the rest of 
the atmosphere— perhaps something liko 
the eruptions of hot caleium vapor around 
sunspots which are n vt aled by study of the 
sun with the spcctroheliograph 

But the ongin of these spcetral peculi- 
arities and of tho still more remarkable 
valuations m brightness ri mains obsi ure 
Anything that can help to dear up the 
situation is very wt lcome and Mr Gyllen- 
berg has made an important contribution 
by obtaining a good estimate of the average 
bngbtueas of tht se stars 

It has been known for some years that 
the red stare which show tht bands of 
titanium oxide in tbcir speetra — called at, n o <no«i 

C lass M in the Harvard rlassifieatiun - fall 
naturally into two groups of very different 
brightness One group the so t ailed 
giants averages 50 tunes aa bright as 
the sun or thereabouts I he othtr group the dwarfs 
averages less than one por rent of tin sun s brightness 
Though there is a good deal of difference between 
individual giants or dwarfs as tht ease may be, 
the two groups arc a long way from o\ erlappmg and aH 
far as wo know they are quite distinct 

Classifying ths Variables of Long Period 

To which of them do the long period variables belong? 
We cannot give an answer based on direct measures of 
parallax for only one sueh star has thus fur been oh 
served for parallax and with rather inconsistent results 
But an answer is possible bused on tht apiiarent proper 
motions of tho stare in the heavens 

If these variables are dwarfs they must really bt 
very faint and to look as bright as they do they must 
be pretty near us — at distances of ten to thuty-llglit- 
years, for the most part If t hey arL as near as thia, their 
own motions in space and the apparent drift arising 
from the motion of our own system will carry them across 
the heavens at a rapid rate, for stare which could not fail 
to be detected by observation If on the other hand 
t hey are giants, they must be at considerable distances, 


or else they would look brighter thsu they do, even at 
maximum, and being thus remot them apparent 
motions in the heavens would be *)o« 

The writer, some years ago, show 1 that the motion* 
of the few stars of thu sort which aj p< ar in Boss s cata- 
logue were so small as to make it ver> probable that these 
stars were giants ' Mr Qyllent < rg has repeated thu 
dis< ussum, with considerably n re extensive data 
gathered carefully from various reliable sources, and 
confirms the conclusion from th ivorage drift due 
to the sun s motion he finds that the v erage parallax of 
42 such variables is only 0 "005 win I would correspond 
to a distance of more than 500 light ars Working on 
the assumption that all these stari- are equally bright 
when at maximum (which though jrobably not at all 
exactly true afforda a good enough l ns for a preliminary 
discussion) he finds that, at maxn mi the long-period 
variable is 150 time* aa bright as th s in and hence is a 
good bright giant star At minimum these variables 
probably sink to the tun’s brightness and possibly below 
it in a few cases But It is dear tliut speaking by and 
large they arc objects of great lum losity 
1 his settles at least one thing abo d thi nature of their 
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variations They are certainly not stars which are at the 
point of going out, and flaring uj at intervals like a 
candle flickering in its socket The faintest dwarf red 
stare are apparently nearing extint tun according to all 
the available evidence, but they are not varmbli , so far 
as is at present known Variability of this type is a 
property of giant rtara which th r is good reason to 
suppose to be in an early stagt <f their eareer, and it 
looks at present as though they w rt perhaps to be re- 
garded as bright stars which become faint at intervals 
rathi r than as (amt star* which at tunes flash out bright 
V\o are still far from a solution of the problem but it is 
an essential advance to know that we are dealing with 
\ cry bright stare, which are aim *t certainly of large 
diameter and low density At well 

How Big’ b Our Stellar System 7 

Mr Gyllenberg completes his dim ussion by calculating 
the actual positions in spec* of 700 of these variable stars, 
on the assumption that .their maximum brightness u Ir all 
oases 150 times that fit the sun The results indfsate 
that these stars are scattered through a huge region, 
extending along the plane of the Milky UEsy*to a distance 


of at least 4,000 light-year* In aH (Brwtioos, white some 
of them appear to be not lees than 0,000 light-years 
distant At right angles to the galactic ptene they extend 
on both aides to a maximum distance of 4,000 fight-yew* 
ogam , but two-thirds of them be within 900 light-years 
of the plane in question 

This distribution is fairly similar to that which was 
calculated by Shapley and the writer some years ago 
for the echpemg variables, though this later calculation 
makes the limit* of the great star-cloud within which 
our system lies somewhat larger It is probable that in 
the direction at right angles to the Milky Way the actual 
limits of this cloud of stars have been roughly defined, 
but along the plane of the Galaxy it is not probable that 
this investigation, any more than others, has "struck 
bottom, * for the study cannot at present be carried to 
faint enough stars, and the maximum estimated distance 
of any of tho stare studied by Gyllenberg ie but one-third 
of the distance assigned by Shaploy to the nearest of the 
globular clusters 

The Heave.. 

At the time set for obeervation, which is in April an 
hour later than usual by virtue of the daylight saving 
the Great Dipper is above the Pole, anti 
nearly overhead Below it and stretching 
far to the eastward is the long curve of 
Draco, enclosing the Little Bear in its 
Below the Pole are Cassiopeia and Cepheus, 
deep on the hortson In the northeast 
Vega has risen, with Hercules higher up on 
the right, and Corona farther in the 
direction, while in the caat Areturua rides 
high above the tangled outlinea of Serpen, 
and Ophiuchus 

Virgo m well up in the south and Leo 
in the southwest Below them is Hydra, 
with Crater and Corvus on its baok Jar 
to the southward, on the hortson, observer* 
In Florida or aouthem Texas may, in clear 
weather, discern the (Southern Cross 
The western sky Is the brightest of all, 
with Aungo m th* northwest, Gemini 
on the left, and then Cams Minor Jupiter, 
which is m Gemini, and Saturn, m Lao, add 
to the effect 

The Plans** 

Mercury is an evening star at the begin- 
nrng of April, but posses through conjunc- 
tion b< tween us and tho sun on the 8th, and 
become* a morning star By the end of the 
month ho may be seen in the morning twi- 
light rising about 5 15 A M , summer 
time but he is not very well placed for 
observation in this latitude 
Venus is an evening star in Arte* and 
Taurus, and m oocning steadily farther 
north, and growing very conspicuous 
At the end of the month she remains in 
view till nearly UP M by the clock, and 
appears about five times as liright as 
» Sums 

Mars is theoretically an evening star, 
but m actually much too dose to the sun 
to be visible 

Jupiter m an evening star in Gemini, and 
remains in sight till about I 15 A M These apparently 
inconsistent statement* may be reconciled by a consider- 
ation of the planet s high northern declination and the 
hour s shift in the elock 

Saturn is in Leo, crossing the meridian at about 
9 P M in the middle of the month 

Uranus is in Aquarius, and rises about three hours 
before the sun nt the end of the month Neptune t* in 
Canoer, crosses the meridian at 8 P, M m ths middle of 
the month 

The moon is in her first quarter at 8 A M on the 7th, 
full at 4 A M pa the 15th, in her hut quarter at 7 A M, 
on the 23d, and new at 2 A M on the 29th BU js 
nearest the earth on the 1st, and again on the 80th, and 
farthest away on the 10th 

During the month the moon is In conjunction with 


Mare and Mercury on the 1st, Venus on ths 2d, Jupiter 
on ths 6th, Neptune on the 8th, Saturn on thsToth, 
Umnus on the 25th, Mercury again on the 28th. and 
Man on the 80th The bnrtfrw wtoA. tanm I* 
oloee, and wdl be worttT eaS*; * 

™.. .... Prf “““ ! 


***». »» 


SCIENTIFIC AMERICAN 


321 


World Markets for American Manufactures 

Edited by LYNN W MEEK1NS 

A department dnoied to tfm extortion of American trade In foreign lands 


Electric*! Progress fa China 

QOUE yean ago • famous Amenoau bandmaster 
O oompOMd a march that still retains its popularity 
The title, "Hands Across the Sea,' originally alluded to 
the Atlantic Ocean, but now the same expression is being 
used a oonnsctton with the Paotfio Ooean, and the hands 
generally Indicated are those of the Chinese Recently 
the Chinese Industrial and Commercial Association of 
Chicago was formed, the first organisation of its kind in 
the United States Its object is to promote commercial 
relation* between Ohms and America At the opening 
session the Chinese Consul-General at New York brought 
out the intonating point that the United States a the 
only country that has not had a special motive m dealing 
with China Other nations have tried to exploit the 
Chinese — the Americans have tried to help them As a 
result, they wait to buy five times as much from us in 
the future as they are purchasing now, and td, 000, 000 
hue been rawed by Chinese merchants in San Francis oo 
toward the establishment of a new steamship line 
between San Pranowco and Shanghai 
“American manufacturers have a good 
opportunity at present to develop the 
Chinese electrical field, ’ said an American 
engineer who visited the Far Bast laat 
year "There si a strong demand for new 
central stations and the necessary ap- 
paratus and materials Not more than 
100 Chinese etties now have eleotnoal 
service, but hundreds of others are good 
prospects. There sure several plants in 
P ricing , Shanghai, Hankow and Tientsin, 
the foreign and native sections being served 
by different compeniee When I went to 
China, my firm had received very dis- 
couraging reports about tbo industrial 
backwardness of the country, the low 
purchasing power of the people and the 
active oom petition of Japanese and British 
manufacturers The first of these ob- 
stacles will be overoome by the investment 
of American capital mid the furnishing of 
teohmoal assistance Lack of adequate 
transportation prevented the distribution 
of labor throughout the eountry, and 
the congestion in the larger centers has 
kept down the level of wages As to 
meeting oompetition, American electrical 
equipment has a high reputation for quality 
and needs only capable introduction to 
gam a good share of the market When 
a central station is installed by American 
interests, an American-trained Chinese 
is placed In charge and periodical inspec- 
tions are made by an American engineer, 
most of the business resulting from the 
establishment of that station should come 
to the United States " 

Our Ste adi l y Advancing Trade 
The growth of American trade in 
electrical goods is shown by the value of 
the imports into China from this country 
during the fiscal year 1018, whioh was about 
*1,000,000, oomparod with approximately 
*136,000 in 1913 Last year the United 
States supplied dynamos or generators, 
fans, insulated wire and cables, motors and 
telephones. Oppressive summer weather 
makes the eleetno fan even more of a necessity in 
many parts of China than it Is ui the United States 
Both portable and ceiling fans are used Often operated 
continuously for a whole day or more, they have to con- 
tend with severe humidity conditions that cause in- 
sulation leaks and breakdowns It is so damp along 
the ooast from Canton to Shanghai and the north that 
fans often give annoying shocks Under trying con- 
dition* the American fan ha* liven much more satis- 
factory service than its foreign competitors, gad the 
osftfag type has a strong hold on the market 
I« some Chinese dries fairly elaborate electric signs 
bars bosn erected, usually oosaJsting of Chinese char- 
aotsde «s*4e Of'fasst iaetal fa the form of a trough fa 
whieh the lamp* are set. The GUm* appreciate sign 


up appearances When one C hmaman gams an ad 
vantage over another, the luttir loses face and can 
regain his standing in the t immunity only by gifting 
baok at his competitor So if om ri tail shop is persuaded 
to purchase a complete ehttric lighting system other 
shops try to meet the standaid In the opinion of an 
American familiar with electro d possibilities in China, 
small lighting sets can be sold < xtuuuvely if manufacturers 
will send agents to demonstrate such apparatus 

Meeti n g Competition in Telephone Instrument* 

It is reported by an Amincan Trade Commissioner 
that notwithstanding tho < heap labor of Japan, 
American telephone manufa turers cun turn out in- 
struments as low-pnoed as th >sc of their Oriental com- 
petitors Nickel plating scabs badly in the humid 
climate of Shanghai and In juend brass finish is 
preferable Not long ago an Auirriran company made 
the lowest bid m connection with a ( house Government 
telephone contract, but instead of giving it the order 
the Chinese official fa charge gave the American figures 



• tnvsffaf commercial exhibition In Manchuria 



to another bidder and placed the contract with him 
because the official had been properly squeossd, ’ that 
is, financially influenced in advance Ihe American 
company, however, was looking out for this and finally 
landed most of the business m spite of the official 
Shanghai is the only qity iu China where the larger 
types of electrical cooking and heating appliances have 
had much sale When central stations m other cities 
make reasonable rates, these products will have a con- 
siderably increased market Modern heating system* 
are generally looking* although the winters, especially 
in North China, are rigorous The houseboy and the 
aook, who prepare the food for foreign residents, do all 
tbt^ eon to enoourags fa* use of ooal or wood stoves, 
be ^U sod^ dmvsjiwffitg commission from buying the 
fuel On« Ams aMy fa mily who used an eleetno range 
found its servants so wasteful of current that it had to 
go back to the antiquated but cheaper ooal stove 


Sribnf Method* and C I F Pric 

The methods of silling Aim run rl itncal goods in 
China arc through tin branih li us h of manufacturers, 
through local importers acting as n mufacturcrs agents 
with exilusivc saliu rights or by hrirthm of American 
commission houses I xiept m tin iw of apparatus 
bought direct by central stations thi importers Hell the 
g aids to Chinese dealon w h ) act os joblx rs and dm 
tributors through outport min bants I hist salts are 
m idc through lompradors who arc more then ertdit men, 
bicausi they generally guarantee tin anountB of thur 
customer* lho disadvantage of the comprador system 
is that the importer is prevented from learning enough 
about local conditions to dtvtlop his business to the 
fullest extent lie does not boconu will acquainted 
with thi ultimate consumer and he runs the nsk of losing 
money if the comprador sets aside more than a legitimate 
share of thi pr this 

1 he Chinese merchants desire as a rule c l f (cost 
lnsuranei freight) quotations American exporters have 
been known to quote prices f o b (free on board) inland 
town m the Lmted Stales and the bids 
have liecn refused because the importers 
lacked information on Anienoan railway 
freight rat is and were unable to figure the 
cost of thi goods landtd in China In one 
case a British manufacturer named a 
c i f price for curtain goods and an 
American maker quoted f o b at the 
factory The Chinese importer spoke to 
the American Consul about it, and with 
the aid of that repri scntutive he figured 
out delivered prices on American goods, 
which proved to L>c lower than the British, 
and swung the order to the United Htatos 
Lvm when ocean rates make it diihcult, if 
not impossible to reckon the cost insur 
anco and freight pruts free-on-board at 
an Ami man port tnnblcs the l hinese 
importer to estimate the total cost of his 
order 1 hi Chinese want to buy a great 
deal moro from us and it is only fair to 
make it easy for them 
Thu most effi ctive advertising for 
Ameman electrical goods in China con- 
sists of figures and designs featuring the 
particular chop or trade mark of the 
American manufacturer 1 he Japanese 
have employed among other methods of 
publicity, travi Ling coinnu rcial exhibitions 
m elaboratily plaiardid trains which 
attract much attention in the towns and 
villages through which thiy pass As new 
railway lines an built and additional 
territory is opined it would smu worth 
while for thi hi am lies of American firms 
m Shanghai Hankow and othi r Chinese 
ports to arrange for Ameriran advertising 
enterprises of this sort 1 ho Chinese buyer 
invariably wants to see actual samples, 
and this would be an effective way to place 
American manufactures befori lum 

Extraction of Turpentine in Germany 

B EI ORL tho war Germany imported oil 
of turpentine from southern France 
1 ho fir trees of southern France contain less 
fate and more turpentine than those of 
Germany The latter require a greater 
proportion of fatty subs tames to enable 
them to withstand the rigors of the German winter 
The extraction of oil did not prove remunerative as the 
oil-producing qualities of tho German hr tree* compare 
unfavorably with those of Tranie and it is impossible 
to make the industry a paying one under thi c unlit ions 
A very ousy method has been sucussfully lusted for 
the extraction of oil from hr needles the resulting 
product possessing good iethmoal qualitios and remark- 
able power of resistance to cold temperature lhi* 
process has been substit uted for the exfionsive method of 
extraction by means of alcohol, which is practically im- 
possible under present conditions Preparatory steps 
have been taken for employing the proi ess, and m the 
future the national economy of Germany will benefit by the 
extraction of several hundred thousand kilos (a kilo -2 1 
pounds) of oil, pure oil of turpentine (turps) will 
be an added articlo of competition which according to ex- 
perts will compare favorably with the French product 
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Inventions New and Interesting 

A Department Deooted to Pioneer Work in the Arts 


Animating Stationary Signs by 
Means of Colored Lights 

T rtt KL in nothing lit* in (hi prniuj I 
of the ubnorption of light rn\h 1 \ 
complementary cobra lmlml M 

Lui kiwh art cognized lulliority 01 1 i 

and illumination and » fri quint n 

tribiitor I i tin si columns diiinn tiuiul 
Hoint ycais ago the iflict on n.-. if 

varnniH colon d Illuminati in with the 
resultant altcii I nppiarawi >f thi 
picture n 1o o marked Uagii Hut til rt 
is dutinit nuveltv to thi prmtnnl a|>- 
pluatiou of this pnmiph t ndvcltising 
signs wlmh is tovend m a patent ri 
cently grnnlul to Jin hard M t rmg ol 
Han Antonio 1 1 xas 

Avoiding to the specifications of his 
patent Mr t ring paints the subject 
matter of lua sign in two positions on< 
position being shown in ltd and the other 
in green 1 hi n hi arrangi s both red and 
green lights for illuminating tht sign 
and slti ruati ly switches the current 
from one group of lamps to tin other b\ 
means of u motor ilrium switch In tin 
aecnmpanving illustration for ixantplt 
is diputid an animated sigu consisting of 
a roihing i hair and a su-saw Ihese 
arti lies art each painted in two colors 
in red for the first ixtremi position and 
in green for thi second cxtruni position 
In broad diylight the two positions in 
red and grein show plait lv but whin 
illuminated olternatily with red and 
green lights the sign becomes animated in 
a most startling and convincing manner 

A Phonograph Without Tone-Arm, 
Sound -Box, and Horn 

S OMF THING radii ally new has at last 
twin introduced in phonograph in- 
struments Indeed the more or li »s i om- 
plnte standardization wluc h has long 
obtained in n producing phouogrsplue 
sounds is now tbrcatimd by a recent 
development wlmh is ns ingenious und 
startling as it uppears i flu u nt 

In brief, the developniei t in ipu stum m 
the elimination of thi usual tone-arm 
sound-box and horn Instead the new 
system of ri producing phonographic 
sounds makis ust of a tone shnpid parch- 
ment diaphragm held in uu aluminum 
ring whit h m turn is suitably suspended 
by a trunnion and swivel mounting so ns 
to bring tbu lung stylus arm to bear on 
any portien of a disk record 1 hi frei 
end of thi stylus arm terminates in the 
conventional niulli lioldei whuh tikis 
steel or fibt l needles as wuil us the vurio is 
jewel and w tin permanent styluses Il\ 
giving the aluminum ring u slight turn 
the diaphragm is rtu ly to plat nth i 
hill and dale i ut or late r d ( ut rti ir Is 
It will he noted that the vibrations from 
the neoid groove are tiansmitted h\ i 
long brnss It ver whit h passes tbre ugh tli 
heavy bioss arm lhis 1 russ In r 
terminates at the a]iex of the 70111 und it 
is said that this arrangement of impart 
ing the \ibrutions to the pure hint nt 
diapluagni auses more er less of the 
resonant surfaee to vibrate it cording to 
tlm harmonic require mentH of the vibr 1 
turns 1 he cone amphtieB the sound to 
such a degrees that a horn is unmv ensure 
m fact it is the elimination of the hoin 
with Its inevitable ( lirtmcteristu tone 
which generally alters the purity of tin 
Mounds emitted by the phonograph 
diaphragm, and which causes a muffled 
effect 

In actual operation the new phonograph 
gives pleasing results On band and 
orchestra retards it gives a fullness and 
depth of tone that is seldom if ever ap- 


) 1 he 1 11 t lie 
ph 1 gnplis 1 1 
1I1HC f lilt low 
mil uni ton >f the 

On \ <11 itl si left ions 
lo it workH out 
will 

A Caliper That 
Carries its Own 
Scale 

r pHL time hon- 
1 ored methods of 
1 ulipering a piece 
of work is to tranp- 
ft r the measure- 
ment with the ordm- 

steel ride or to ad- 
just the calipers 
from a stee 1 rule 
lo do this accur- 
ately requires eon 
sidnrahlc skill 1 he 
tool here illustrated 



An indicating caliper, a useful tool, 
which Insures accurate 
measurements 


simplifies thi proc 
css by combining the 
rule with the cali- 
pers, and the grad- 
uations on the rule 
arc enlarged to 
double or triple 
settle, bo that meas- 
urements can bo 
made with accuracy 
A» clearly shown in 
the picture, one of 
the caliper arms la 
formed with a 
toothed sectorwhich 
engages a pinion on 
the other arm lhis 
pinion carries an 
indicating hand 
which sweeps over 
an indicating scale 
In the model hore 
shown the gradua- 
tions represent hun- 
dredths of an inch 
although they art 



By painting signs In red and green and using alternately a red and s green light, J 
startling animation may be secured 



A recent Innovation in phonographic reproduction, In which a parchment com 
acta aa the sound-box and horn combined 


Uf tually three times as far apart as that, 
so that it is possible to measure accurately 
U> a three-hundredth part of an inch In 
a larger model the graduations represent 
sixty-fourths of an inoh and are double 
scale, so that they can easily be read to 
half a aixty-fourth 

The arms of the caliper are adjusted 
by means of a trigger placed oonvemently 
near the handle, and there is an adjusting 
screw on the handle operated by a 
thumb nut, which may be brought Into 
engagement with a spur on one of the 
arms to lock the instrument at the de- 
sired measurement or regulate the open- 
ing of the arms to n nicety Provision 
ie made to compensate for any wear in the 
gear teeth so that the oaliper remains 
always an instrument of precision 

Recent Patent Decisions 

With Reference to Novelty.— Patent 
for a cable hanger by whioh to attach 
lead tube carrying electric wires to a 
supporting sled cable, called a messenger, 
held valid This consists of the loop 
and hooks, a pair of spacing arms ex- 
tending outwardly in opposite directions 
from the neck of loop jiaswng obliquely 
underneath and along the sides of the 
messenger wire and ending in ordinary 
overhanging hooks On first view it 
seems like the primitive hanger with 
hooks set above the loop, but on doner 
inspection it is apparent that the hooks 
are farther apart, and that they gnp in a 
way the hookB of the early hanger did not 
— Bonita Mfg for Blackburn, U 8 ( 

C A of Pa 

Design Patent vs Mechanical Pat- 
ent. — 1 he Pick patent for an improve- 
ment in drinking glasses consisting of 
a shallow bulge below the run, held 
valid 1 lie bulge is not ornamental and 
hcncc the issuance of the design patent 
could not invalidate a prior mochameal 
patent for suoh glass on the ground of 
double patenting — / erd Mistrur Mfg 
l 0 y Albert Pick &(o V 8 C C A of 
Mo 

Option to Take I Icense — Provision 
of contract giving one the privilege of 
becoming at a certain time, exclusive 
licensee to manufacture under a patent, 
provided he give 10 days notice of his 
intention, and within such period furnish 
a bond, gives but a mere option, as to the 
exercise of which time is of the essence — 
Life Preserver Bull Co v Noli Life Pre- 
stmr Co U 8 ( ( A of N Y. 

No Jurisdiction. — Equity is without 
jurisdiction of a suit for infringement, 
where defendant had used only one of 
the alb ged infringing machines, had 
leased its use and disposed of it months 
before suit, and did not threaten further 
use — M ungcr Ldy Co a Nall Marking 
Mac! ( 0 U ft C A t>f Iowa 

What Is Disclosure! — In a suit to 
enjoin infringement of patent, where 
plaintiff claimed that the present com- 
mercial form of his invention was not a 
departure from the original disclosure, 
plaintiff had the burden of proving that 
any journeyman of the art could turn 
from present form to former with any 
certainty of result An inventor mute 
do more than give cues for future *x- 
penments, and, unless he is dealing 
with elements whose action and reaetion 
m known and certain, he must disclose 
how the combination will operate,— 
H Ward Leonard, Inc u Maxwell Motor 
Sake Carp V.8 C C.A of N. K. 

Basis for a Patent.— The only basis 
for granting any patent is the spoo l fto a- 
(CeMiMWd «a pegs 1X7) 
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TIMKEN 

TAPER. 



Why It Means a 
Well-Built Truck 


Dotted line* «how bow the 
tadde of the “cup” of a 
Timken Bearing U tap»r*d to 
fit over the tapafd roller*. 


When you find Timken Bearings 
in a truck it’s a pretty safe indica- 
tion the truck is well built. The 
bearings cost the manufacturer 
more than other makes but he 
was glad to pay more because he 
knew these bearings would go far 
towards making the truck give 
you good service. 

If a manufacturer displays his 
good faith and sincerity in the 
instance of bearings, you feel as- 
sured he has shown the same 
desire to please his customers in 
his selection of the rest of the 


car's equipment. He has purchased 
the very best that the market 
affords. 

As proof of this, just put down 
the names of the ten best known 
trucks that you think of. Or take 
twenty, or fifty, or as many as you 
can remember. Check up these 
names with the list included in 
“The Companies Timken Keeps” 
— a booklet we will send on re- 
quest— and you will find the big 
majority are equipped with Tim- 
ken Bearings at those points that 
receive severe service. 


■>W3 






iql 
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Recently Patented Inventions 

Brlej Descriptions rf Recently Patented Muhaniced and Electrical Devices, Tools, Farm Implements, Etc, 


AlIC.liriM. AND IAINCHINL. STAGE 
poll Allll'l AN F 1 — 1 ll Buhi-on 14S2 
Broad n tv Now Aurk N A Hip object of tin 


Pertaining to Apparel 

NBA KT11 — V\ Naum an lari 
Itrooklvn N A This lnunrton liai 


untying tin knot. A f urUu.r object Is to prmlde 
a rutAUUQK liar for llir small c ml of the IU and a 
bar or strip fnmiwl with moaiui adapted to lx 
ns urt<l in tin sldi t of tho v rarer so os to hold 
tlio Up in ar the slilrt without requiring the uso of 
* tloilip 

111 HON FASTENER— C I Dahlorsn 

212 1) road n ay Now Aork N A I lie object of 
llio tnvonUon is to provldi a button fastonei 
arranged to permit the woaror of a garment hat 
or ollior wearing apparel to quickly and securely 
fasten a button to the wuarlug apparel Another 
objoct Is to Iiermlt the use of thi faslonnr on 
various types of buttons suih as doth buttons 
aporturod buttons eye buttons and the like 
Electrical Devices 

THERMOS I AIR t 1K< tl r C LOSER — M 
F Anus 10A Fulton Ht Brooklyn N A '1 he 
Invontlon relates to thirtnoslalU ilrcult closer* 
suitable for dosing pit* trlt tlrtuiis opoiating 


INSTRUMENT — O L Taoa, 
iw A oik N V The object of 
provide an Inetruraent for asctal 
gatiun i*|s* lolly d eta g ood ter 
on a spiral course known as a I 
ir any portion of such oourta, 


if Maxims Munitions ( orp 120 Broadway 
\ ork N A rhls In lent toil relates to gun 
is utilizing a ball and a socket joint whereby 
in may be adjusted or swung in any dlrac- 
Imtnxl and w hereby tbs gun may be hsfal 
In i a horizontal plane In any adjustment. 
1 vortkai plane In any adjustment 
E BELT — P Bergen care of MontioeUo 
1 Hchools Monticello At Is This Inventloo 
i to a life saving appliance Including an 
■bio life belt and a gas generator adapted 
held on the body of the wearer of the belt, 
‘Iierafor being adapted to contain a eub- 


Haousatt a, R F D 
Is tuventlon relates to 
« anti sucking or bull 
duct a durable device 
n and one which will 


Canting APPARATUS — T Baosnaattr, firing of a sectional projectile. An st|M if to 
S M ( luwlur A VC. Schenectady N A This provide a cannon improved wtth re*pwJ» * the 
invention 1 ms fbr Its object to provide a ceetlng breach and the element* asset cR rt s d therewith 
apparatus I'stsxlally deetgnod for casting a plur- to insure the proper tnssrtton of tbs projectita with 
aUty or nogs or other article* at one operation facility, and also with respect to the QrtBg psMM. 

Digger, and oantroRag means 
TOY AUTOMOBILE AND RAPID FtR* 
GUN — J B Btaocaeasn, 112 Rood «*., 
Booonnu Territory of Hawaii This tnepiMuii 
relates to a toy which rimutatas an armotadnetto- 
tnobllr and which Is equipped with a repto Bn 
gun automatically fed and dleoharged hi taUpob 
with the prapulriaa of the aatomoblto. M 
object is to provide (Or automatic feeding ef tbs 
projectiles with the minimum UabUlty at the Med 
means becoming choked, and to insure titi (Ha- 
charge of the projectiles In single eoesloo. 

FOLDING HAND SLED — O B. TwoStMKS, 
end 47th at . Brooklyn, N Y Tbo oto)e« «Mb* 
invention la to provide a hand aied arrsngad fie 
permit of conveniently extending the aied ft* taw 
a ceoas sacru.K or the earn wo <* folding it to form a oomparativrijr wash, 

AFfARATin flat bundle, which can be readily carried about 

Or shipped, or stored without ttkinc as 

hi a single flask Another object Is to permit The sled Is provided with a aesTh hmri 

casting , >f rings of tildcrcn t diameters at one oper- ^ ^ .pn^ing g nd losing device ft* the 



n be roadlly adjustud according to the dolicacy 


not Interfere with tho animal while eating or 
drinking The lower loop can bo uand aa a Icartiog 
ting and when used as sui h the devko cannot be 
pulled out of the animal s nose as any strain at 
the end of tho lower loop tend* to Ugh tea the 
grip 

Hardware and Toete 

8AFETA HOOK - T N lloeiwso* 87 
Steven* St Astoria LINY This Invention 
rotati* to hooka used In hoisting or hftndUng 
arih 1** of oonnideraWe weight An object Ja k) 
provide a hook wltit a pivotally mounted safety 
i atih arranged to extend from near the shank to 
near tho jxtlnt so as to accommodate the usual 
size cable or other article while locking the cable 
against removal 

ROOF JACK — 8 Decker R F D No 2 
lxivi Jov l>a The Invi nllon has fbr He object to 
provide a Jack rope* tally adapted for swinging 
scaffolds to be arranged upon the comb of the 
roof to support a swinging scaffold at the end of a 


and whk b will thus av 
opening and closing tt 
using of tho contents 
manual screwing of tl 


treat waste of time In 
In during the gradual 
Also avoid the initial 
prior to tho appUra 
mprtmnng the sealing 


member la the first Instance 
PERCOLATOR — P Mai* amp cor Dorblgny 
and Frenchman Sta New Orleans Ita The 
Invention has for Its object to provide a poroolator 
adapted for use with a heater wherein the ar 
raugomen! Is such that the percolator may he 



IOK l!(>\ AND WATER COOLER — J T 
Peters < rossett Ark The Invention relate* 
particularly u an ice box hating a water cooler 
ttrm turn forming a part ihnroof and having for 
an object tlm provision or an arrangement whereby 
Ice will act In n double capacity of cooling drinking 
water ami the contents of tho refrigerator In sub 
sta n H ally the usual manner rim contain**- for 
drinking water Is supplied with an inlet and an 
outlet member Tbo toe chamber is eoaatrwt«d 
to prevent the Joe doming in direct contact with 


building the Jack is so arranged that U may Re 
adjusted to a roof of any pitch and w h a r rin. 
carriages arc provided for engagement* by the, 
support of the stalfold the carriages being 
adjustable toward and from the Jack 
MICROMETER (All PERB -J A Dattp- 
soh 807 Congress Avo Indianapolis ind. TBs 
object of this invention Is the provlsloa of sfleejt** 
means In ooonertion with adjustable lamsmn 
controls whereby to obviate further movsrwtat cf 
the registering thimble when a prorts eer o tiaed 
prrtatwe on the ankle being measured ha* bag* 
reached The Inventloo provides a handle flpr 
rotating the thimble toepttar with measti wiysrSby 
when the spindle engages the work, tb* M fil ri g r toft 
thimble oan no longer be rotated 


in a single flask Another object Is to permit , 
casting <>f rings of different diameters at one oper- , 
atlon V further object is to produce cast ai tick* , 
whhJi an, exceedingly clean and homogeneous, 
aod U> illsponso with the employment of a skilled 

Machine* ss4 Mectamicnl Devtecw 

OLOI1I ROLLER— W A Rothhols ad- I 

drees l d Lndrlntan 29U Broadway Now York i 
NY I he Invention while capable of wider use i 
is sun paitlrutarly Intended fbr embodiment In i 
the cJi tli rollers of sponging machines or Ilka i 
rollers on which the doth b temporarily wound i 
and from which the eoth must be drawn endwise 
of tbo roller The prime object la to provide a . 
roller that may be withdrawn from the cloth roll , 
without anv damage So the cloth which fro- , 
quentlj happana at the interior of tho roll when 
ordinal * rollon are used 

8AM FITTING DEVICE— G Anbbrsox 
401 llftb Ave Seattle Wash Among the 
object* of the Invention Is to provide means fbr a 
series r predetermined unvarying and rapidly 
intorch uignabk adjustments of the rakur teeth 
filing kiwu for producing desirable lengths of 
raker uxth or different saws and to provide the 
frame of the device with an integral filing gage 
surftu ( In combination with vortDally adjustable 
anUfri.tl.m cap plates for increasing efficiency , 
and rkddtty 

DIAPHRAGM FOR TALKING MACHINES 
— F A Van Db Mvee 3.VI W 78th fit , New r 
York N A Among the principal objeoU which r 
the InvtntkHi has in view are to adapt s dla- o 
plirsgm r. r vibrating In sympathy with a variety d 
Of toius to avoid mechanical or forrign overtone 
In mi rodurlng wound vibrations to provide a j. 
repredui rr gvmpathetlc with tho human voice j, 
and a \ Ihrntor unaffected by ollinato 0 

Crime Movers wad TEclr Aswsrim , 
VIUMING CUP FOB INTEBNAL COM 
BUST l<>N FNOINKH -L W MoOasssiiii 
8A4 At fiktb St New York. N Y Among the 
objects of this Invention are, to provide a proper ! 
charge of volatile liquid content far forming an 1 
explosivo compound when priming an Internal 
combustion engine to provide for varying tbs 
chary’ to automatically repeat the charges to 
firovlih fin auxiliary reserve supply of liquid, and 
IP provldi moans fbr relieving the oorepmaston 
of cylinders without multiplying the structural 
riatnoms used In btdlding the engine. 

RsUwaystMIfitbAsswesiiH 
AIll HEATER FOB LOCOMOTIVES — 

C Kim HM.LB 717 W Morgan fit . Raietak, N 0 v 
The Invention relates toalr beaters for Isconwtives * 
ite ohi«t is to provkjo meebanten fbr beating " 
the an and dellverlog It to the fire box of the eo- “ 

gine *> arranged that direct draft may be avoided R 

and- wherein means Is provided for admiring gj|J *" 
airtc the fire box when darired 
MINE CAR WHEEL AND AXLE — T A a, 
Taskm, cars of Crawford A McGrommoo Co " 
Brasil Ind An object of the inv«t40B is bo - 


Pertal sting to VtaRIss 

WIRE SPOKE WHEEL -O P. B. How. 
1 OUnton Place, Jamaica. L. 1 , N Y. Theabjeol 
of the Invention is to provide a wire spoke wheel 
for use on automobiles, bicycles and other mfalqtes, 
arranged to render the wheel exceedingly fitrimg, 
to permit of conveniently and quickly plactag 
any one of the spokes In position on the bub end 
rim of the wheel and to dlspousc entirety wtta 
nlpplte, nuts and Uke devices. 

JACK — J Tbacx. Sycamore, OUo. The la* 
ventlon rotates to jacks tor supporting the rear 
wheels of an automobile or motor truck one at 
contact with the ground and in ooataet with 



rotatable members which may be driven by tt» 
rear wheels of the vehicle to enable the power 
of the motor to be used in other work thta to 
driving the vehicle 

HEADLIGHT GLARE SHIELD— D. O 
Kwnonr 8A N #th fit . Albutown, Pa, Ttae 
Invention rotates to the beadOghta of awtantaMlw 
or other rimitar vehicles. The object ta fiogro- 


vide a devfcw in whfch the light ta tfN t i l d 
wsrdty so as to Ctowdae the road, without however 

bring dlmtotatad to tmmeKr A Uttim abtou 
ta to provide a devios ta wtarih means ta p revfidad 
tor preventing the glare wkkta is r-f Hi iing I* 


W* wish to anQ attention to th* toot that w 
tow to a position to MMrttar competent awvtorifi 
tvviTtoto>chdfpatemw tr« d*gto tt woito^ 


hath at the front and rear ftmsa of the huh. , 

l*«dslsln ta Ii i miHh 

TOY CANNON.— J B. BMOgsrOMU. Hi 1 
a**d St , HoMhtia. Territory at As4 fh*: 
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' THE SHOE THAT HOLDS ITS 

$4.00 $4.50 $5.00 $g.oo $7:00 fa $0.00 

IF you have been paving $10.00 to $12.00 for fine 
1 shoe*, a trial will convince you that for style, 
comfort and service W.L Douglas $7.00 and $8 00 
shoes are equally as good and will give excellent 
fatisf action. The actual value is determined and the 
retail price fixed at the factory before W.L. Douglas 
name and the retail price is stamped on the bottom. 
The stamped price is W. L. Douglas personal guar- 


antee that the shoes are always worth the 1 
paid for them. The retail prices are the same everywhere. 
They cost no more in San Francisco than they do in New York. 


Stamping the price on every pair of ahoei at a protection against high 
prices fend unreasonable profits is only one example of the constant en- 
deavor of W.LDouglas to protect his customers. The quality of W. L 
Doughs product is guaranteed by more than 40 years experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can buy. 


C AUTION-Before you barb* sura WJLDou* las 
name and the retail pries b Stamped on the bottom 
end the tnaide top facias. If the • tamped price 

has been mutilated, BEWARE OF FRAUD. 


The Current Supplement 

T UP RE are a great many industrial 
opf rations wluoh call for a deal of 
scientific knowledge in their successful 
prosecution, but ordinarily this knowledge 
mav bi i unfilled to a single field Every 
litth while howivor wi meet an industrial 
lerhniqut which lies so in the borderland 
b< twit 11 two or even more, sciences, that 
it cannot be undertaken without good 
know It Igi of them all Such a process is 
Dxeinfirlum by Heat m which ohemistry, 
physics nnd bacteriology all play an im- 
portant 1 ilt 1 he w ay in which this comes 
about is interestingly discussed in all article 
bearing the above title in the 81 ikntific 
Supi 1 1 mi ni for the current week, Number 
2256 foi March 26th A British observer 
writes c [itertniningly upon Sonal Watpn 
and 7 h ir II ay* bringing out facts about 
these insctts which will doubtless be new 
to hum readers 1 he aulomobiliet will 
read with profit the article Spark Gap*, 
which u ikes many valuable suggestions 
regnrcln g (he construction and use. of these 
useful litilc numbers / he ( ollovlal Mem 
bram 1 - i contribution of valuo in connec- 
tion with the general theory of osmosis 
Some what more popular in its appeal ib the 
illustrated iccount of 7 m Surgery, with its 
stunning cover picture, among others 
balm : l hntions from KeUrteled Sources 
covers 1 subject which is attracting more 
and in ire attention in these days when it 
bee 01 m plain that we can no longer go on 
forever eating as much as wc want of 
whale mi w« happen to fancy Those 
interested 111 aviation will read with interest 
the description of Experiments unth Tan- 
dem Plume lhe Director of the t opem- 
kagtn observatory gives an outline of 
recent t lie ones with regard to The Origin 
of ( on h and the ground upon which they 
are based lhe biological Character of 
Fatigui was the subject of a recent investi- 
gation thi at count of which is abstracted 
from a foreign source Other shorter 
articles of interest arc to be found in the 
iBsue most important of them being a 
description of the Tabanuco Gum or Porto 
Rican hit mi 


y r * Tfl P°° 

•kcrmnVhow toardirl 


THE BltlDGLPOKl CHAIN CO. 
Siiciilistiiii SwIlWIn Shapes kFlitStimpIngs 
Bridgeport, Conn. 


MASON'S NEW PAT. WHIP HOIST 


PICK, SHOVEL AND PLUCK 


A companion volume to With the Mon W I 0 Do 1 king* taking the twmo two boy* through a Etw 
pcnflA cf ci glut ring t*t| non ok A fancinating an i matruLtiva book for bo\* relating bow nuuty big 
thing* in engineering lave been accom|li«l<d 


SCIENTIFIC AMERICAN PUBLISHING C(K, 


U Ntw Ytrk City 



Get This Authoritative Book 

and Open a Big, Now Opportunity for Yearself. 
Learn all about that mo»t vital, yot least understood, 
part of tho automobile the storage battery. 
Expert battery i 

1 battery butt- 
. need to know, 
eebaiaal words. 


AUTOMOBILE STORAGE BATTERY 


nnrat on f 
Tull* I w id 


ITS CARE AND REPAIR 

and I Telia h >w 


1 ko*p th*. 

. . condition 

Ml* bow to outfit a 
battery work 
E adorned by leading 
manufacturer*. 


S day $ Examination Friaa, loot hat bifuHn*, $0 

AMERICAN BUREAU OF ENGINEERING 
408 GUNTHER BUILDING CtOCAGO 


United States Chemical Warfare 
Service 

(t mUnurit pom par »'»> 
the Bush ltiver Fxcavation of the foun 
dations start* d Tune 12th, and had it not 
been for the close of the war, the first 
10 000-kilowatt unit would have been 
start! (I on December 1st, the second unit 
on January 1st and the whole power house 
m all its details would have been oomplete 
by February 1st 

Tha Chlorine Plant 

The (hi or me plant includes a shop 
building tell house, rotary convertor sub- 
Btatitm and salt-treating buildings The 
salt-ticuting building, measuring 175 ft 
by 22 1 ft and 40 ft in height, involved 
heavy concrete work, both m the tank 
foun In lions and in the salt-treating tanks 
Then is also an extremely intricate system 
of piping (ounce ting the tanks and the 
centrifugal pumps for handling the brine 
W t pn Hi nt an excellent view of the interior 
of om of tho cell rooms 1 he cell used is 
know n ns the Nelson pi II Current for the 
operation of tho cell building was brought 
111 by a high-tension transmission line, 
whii h was built across i ountry to intersect 
the souice of supply ten miles distant 
Tin (urrmt is led to a rotary oonverter 
sub-station, and thence to the cell room 

On luly 15th, the chlonuo jjlant was 
ready to deliver 2H tons of gas dally to 
the 1 liumx al plant, and the rapidity of 
the work will be understood when we state 
that the site of the plant was selected only 
on March 27th, and in less than four 
months from that date it was ready to 
produce gas and deliver it by pipe line 
to a point about 2,500 feet distant from 
the place of production 

Mustard Cm 

Of all the gases used by the Germans, 
uerhaDt the most dreaded eras mustard 


mJLMnLiHmNMMRMi 

PATENTS 


TF YOU HAVE AN INVENTION 
i which you wish to patent you cm 
write fuliy and freely to Munn h 
Co for advice in regard tp the best 
way of obtaining protection Please 
send sketches or a model of your uv 
ventmn and a description of the 
device, explaining its operation 
All communications are strictly eop>? 
fidi ntial Our vast practice, extend- 
ing over a period of seventy yeaHf, 
enables us in many cases to adviks 
in regard to patentability without 
unyexpenseto tho client Our Hands 
Book on Patents is sent free on re- 
quest This explain* our method*, 
terms et< , in regard to Pataats, 
Trade Marks, Foreign Patents, ate. 
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MUNN A CO„ S WmW 


Bci.ntlSc A mono. a (eaUbli.bad IK4 
SclenUQn Am. no. a Supplement ( 
18?8) on. year 

Pottsc# prepud In ( ftilod State, i 


•h» combined .uheoriptlon rate, end rate. to for.l*n 
oountriu including Canada wl'l be furnished 
upon sppIio.Uoo 

Remit by poets) or e.prsee moony order bask 


Classified Advertisements 

vertion* in ibis eojumn I. 11 00 s 11 m No 
tb.n four aor more then 13 line, uoptid 

t ..von word, to the line All order, nuai be 

accompanied by a remittance 
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__ Not only does it have a quick action 
Upon the eyes blinding the soldier tempor 
arily, but it very quiokly producea severe 
hoarseness and inflammation of the hinge 
Furthermore, it will pass easily through 
clothing and produce painful wounds 
similar to those caused by the bum of 
phosphorus 

Mustard gas u produced by passing dry, 
pure ethylene into sulphur chloride within 
closely defined limits of temperature, and 
the reaction may take plain cither in cast 
iron vessels or wrought iron vessels lined 
with lead It is necessary to maintain 
large cooling surfaces and the reaition is 
to he atompanied by destructive 
ts which an difhmlt to control If 
anything goes wrong great volumes of 
hydrochloric acid are giv< n off acconi 
pan led by highly toxic gases whose comp i 
sition has not been determined Since the 
gas is strongly laarymatorv it oan be under 
stood that altogether the operators ar 
subject to great discomfort and risk of very 
serious injury The manufacture start* d 
with one and a half tons per day m July 
On the 11th of Novimbcr it was 28 tons 
per day and the total oapacity as we have 
said would have been 100 tons a day by 
the first of January 1o provide for at 
dent at bdgewood or m case of a sudden 
increased demand the Arsenal also con 
stmrted a plant with a capacity of 26 tons 
per day at Hastings on Hudson 
(To bt continued) 

Recent Petent Invention 

(Conltn icd ft m page 2tt) 
tion and while the meaning of that docu 
mnnt can be illustrated by the solicitor b 
arguments or tin jiatontecs admissions 
whu h am part of the file wrapper content* 
a copy of an advertising publication sub- 
mitted to the oxaminer before the patent 
was issued cannot be considi red as evidi ncc 
of the basis for the grant of the patent 
Every claim represents a separate cause of 
action, and cannot ho helped by other good 
claims but must stand on the disclosure ns 
mterpri ted and measured by the prior 
art The Stumpf patent therefore for 
an improvement in steam engines relating 
to the heating of the steam within the 
cylinder near the inlet port by maintaining 
live steam in the cylinder head held valid 
and infringed —Mump/ i A beniber Brg 
Co US <( A of N y 

Concealment of an Invention — II 
to the rule that no patent may validly 
issue for anything knowd or used m the 
country before its invention by the pat- 
entee there is an exception that when an 
inventor oonoeals or suppresses knowledge 
of the invention, his claim is subordinate 
to that of a subsequent bona-fide inventor 
of the same device, such exception must 
be confined within narrow bounds The 
first mveutor must have determined to 
practice his invention secretly and his 
efforts to keep the invention secret must 
have been successful An inventor who 
makes up His mind not to patent tus m 
vmtion or not to pateut it until he thinks 
someone else is about to Invade his mon 
opoly forfeits all right to a patent —7 he h 
W Blue to v SoUhem (an Co U 8 
D t of Md 

When Estoppel Does Not Hold — 

Provision in a contract for the use of 
patented apparatus that m any suit by 
lmor against lessee the latter shall not 
attack the validity of the patents, must be 
limited to a preceding condition for thi 
payment of rent and does not estop 
lessee when sued by lessor solely on account 
of leasee purchasing and using other ap 
paratus regarded by lessor as an infringe 
ment — Paramount Hotnery Form Drying 
(o v Moorthead KniUingCo V $ D ( 
Of P* 


MeMBtfng VWblc ud InsMbi® light 


AN Important place 

tX i« held by the measurement of the 
intensity of radiant energy Not only 
ll sahh meaeurment Interesting on its own 
■rimticb, but it is frequently aWenttalm 
lUiliM with iuveetiwtwms in othsr 



“Ready-made” Buildings 


Doca the need of rapid erection compel you to order a “ready- 
made building instead of one designed for your particular 
business? 

The momtor can have Pond Continuous Saab nevertheless, 
if you will specify it when ordering the building 
Pond Contmuous Sash la furnished from stock You don t 
have to sacrifice erection time now for the sake of satisfactory 


service later 


*Pond 

CONTINUOUS SASH 


is the most satisfactory sash for monitors of all types 
1 It Is run proof when open at 
top bottom and ends and at 
the joints connecting its 20-foot 


2 It is built up of hesvy mem 
bers oxy acetylene welded snd is 
far more substantial and durable 
than ordinary sash 


3 It is operated in long runs with 
the least effort of any top hung 
sash This means least trouble 
to ventilate a given floor area and 
larger effective ventilating open- 
ings If desired, lines hundreds 
of feet long may be operated by 
electric motors 


Write for booklets Air Light and Efficiency” and Air and Light in 
Foundries snd Forge Shops^ telling how we have helped many user* 
of Pond Continuous Sash snd other Lupton Products to get maximum^ 
results from their investment. 



The Design and Construction 
of Induction Coils 


By A FREDERICK COLUNS 


«W*B K lush*. Cloth 371 p*w» 


S 3 . SO' by mail S 3 S 3 


different mss of ooila varyingfrom a small one giving a H-inch spark to a large 
one giving 12-inoh sparks The dimensions of each and every part are given 
and the descriptions are written m language easily comprehended 

Sbaatiftc American Publishing Co. 
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Summer 
will soon 
be here 


Order Now 
for Prompt 
Delivery 


C AN T von mi th< t hildn n running out of this Bossort Bungalow 
to the ir j>li\ in tin ift vvlnto wean sand or to their frolics in 
woods or mountains 

With your fnmilv <ttl< 1 for a joyous all summer vacation perhaps 
within coinmutiiiK dihtiinte of tlu citv wont you get much more 
out of vour own w<< kinds 1 ho Hossert Bungalow i» fabricated 
h\ the m ikt rs of 

Bossert Houses 


It IS subst int lly bull mid Singh walled Ni interior finwh Exterior artia 
u illvst un d Ik viii with in milt aluttei nnsinative than paint priming 
it f punt if jrtftrrtd Sliulttrs staimd green and are made solid for 
will r ofr mug It wmld tost v >u a great deal 
in it to build I his bungalow in the baud labor wa\ 
bhip]>cd lnsecti ueof etnvenu ntaise Any two per 
sons tan without » \pt m net qm< kly and «anly u« 
tumble tin parts Abs ilutes itmfui ti nguurantctd 


'ii and are made solid for 


eono HtlU Bungalow ~$S7$ f 0 . 6 
Brooklyn Sond dock or monoy or dor for 
$143 H Pay ha tango of $43 1 MS whan noiiHod 
Bungalow to road ¥ for tkipmani Handooaw 

s»jte»i±da5afl: ts 


Louis Bossert & Sons, Inc , 1305 Grand St., Brooklyn, N. Y. 
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WILLIAMS' SUPERIOR 

Drop.forgtngi and Drop*Forgad Tool* 

William*' “Vulcan" 
Drop-Forged Chain 
Pipe Vues are the only 
tool* of their claw made 
entirely of wrought steel . 
They are unbreakable, 
rapid in action and at- 
tachable anywhere- any 
handy bench or post 
will serve 



The compact de- 
sign of these wrought 
VitesiBinstrongcon- 
trast to the bulky and 
clumsy cast product pre- 
viously used- their light 
weight is an unusual fea- 
ture in tools of their 
capacity They are earned to 
stock in three sizes, for H to 
8 inch pipe 


All Ihst Wdliamt luptrier Quality n 
’ d Willuma immediate «ervice eni 

i them Your dealer will aupply you o 


ii embodied in ibaee 


J. H. WILLIAMS <a CO. 

"Tha Drop.roratna Peowle’* 


Wmttrn Often anti Warehtuu 
28 8o Clinton Street 
Chica|o, III 


Gpntral Qgtt 
28 Richard* Street 
Brooklyn, N Y 


Formerly it WM pMtifate to sBsct 
A only by oonvertoy; the radiant energy 
‘{tota heat Satisfactory stamgh hi son* 
reonectkina, this hnutetian was, in dtbaw, 
« soaroe of inconvenience and error Ac- 
cordingly tbs Bureau of Standard* he* for 
10 ynura or more been pursuing tha subject, 
with tt view to establishing standard 
preeaduns of a definite character, and in 
a reoriit summary of the work to date, 
publiahi d by the Bureau under the title 
[ffwentifi Paper No 319 so 
toresting results are disci need 
In thi radiometer of the old type, the 
radian i i nergy is absorbed by a blackened 
[receiver and converted into heat, which is 
then measured in various ways In the 
Nichols radiometer, the absorbing members 
are vanes suspended m partial vacuum, 
and tin ibeorbed energy affects the rooie- 
' *r a turn of the gas remaining in the 
mb r sufficiently to cauee a reaction m 
fom of a rotation of the vanee In the 
thermopile the thermocouple A used, 
depend 11 g upon the fact, that when the 
pinrtmi >f two different metals is heated, 
an f lei trio current is set up lor the 

r poei Indore us, the haatmg is here done 
thi Ik at generated from tile absorbed 
onergy and the resulting ourrent 
meaaur I by a galvanometer Still ■ 
Other type is the Langley bolometer, 
which tin elutrical resistance of a metallic 
■trip w changed under the influence of the 
radiant energy absorbed In addition to 
ail of thou successful devices, measure- 
ment of radiant energy has been attempted 
on a bnim of the expansion caused when it 
n absorbi d by a gas or a motel and con- 
verted into heat but this procedure does 
not aff rd sufficient accuracy to be con- 
dared sutously 

Thi outstanding feature of all these in- 
stalled m« lines in their inability to pick 
out a trim of radiant energy of a part- 
tlcular wave length or even all trains 
within i given rage The rays which have 
so far in-* n measured vary in length from 
00000 1 inch in the extreme ultra-violet 
to 01 1 for thi longest infra-red rays yot 
isolated The absorption radiometer re- 
acts indifferently to stimuli throoghoutth is 
range l he several types vary only in 
•peed if it requires two seconds to 
obtain n galvanometer reading, the thermo- 
pile will take three or four seconds, and 
the vane device may need ae much as four 
or five minutes 

Now tins universal sensitivity may well 
be an advantage in cases wbere we wish to 
measure the total intensity of A highly 
eomphx beam Such a measurement 
plainly could not be made with a single 
instrument of restricted rang* But on 
the other band if what we want is to 
detect the presence and measure the in- 
tensity of certain wave lengths the noo- 
stieotivi apparatus m worthless We must 
devise an instrument which will reset only 
to th lengths with which We have to do 
In privinns communications, the Bnreau 
has directed its attention principally to 
the n m-snleotive and sdretro types, find* 
mg these of wider application than instru- 
ments which respond only to certain 
frequencies whether viaible or not But 
It has Imen found desirable to turn now 
to tlx other kind, and the report which we 
here summarise records the efforts made 
to devilop a satisfactory selective radiom- 
eter 

Perhaps the first thing that would occur 
to an investigator in this field is that the 
property possessed by venous elements, 
?»t by selenium to such en extent Aft to W 
ordinarily thought of as characteristic af 
the tier, would afford a fine point of 
♦Wad* 1 he property referred to k, of 
bourse that of decreasing electrical rreist- 
ance under exposure to radiant en er g y of 
•hwt wave-length, especially the v5fcU J 
*nd ultra-violet portion* of ihs seals. »: 
J» known that the character of (tip petooww i 
mm in wholly a funetapn of tha 
teagth of the atimulus J* does Ml to any 



_ 

tsfissffiSP 

{Unfortunately, hewever, kb* 4 
«dl and its emuans are pot in ' ‘ 
the purpose in hand, The 

stimulus but also with the mUmsity, / 
order to use it as a quantitative ntaitetoL 
it must accordingly he salibratsd foe i 
tensity end for wave-length , and. ‘ 
involves somparlaon meaeuremsnr* \ 
some form of non-Wectiv* instil 
Again, the selenium odt ii "stiff'’, 
exposure to light, it la very ah 
As normal reaietaooe; when 
five second* to lowtinMnsAy * 
takes 1 as long ns 30 seconds to return to ft 
"dark" state When tide intensity riT 
increased 20 times, the r* sponse J 
multiplied only by eight, while the 4 

[tit recovery to normal rer , ~‘~ , — J 

ereasod tour times Expo 

required ten minutes for recovery ^ 
other eomph cation is that a crystal formed 
m the cooler part of Urn funuos ha* Ha 
maximum sensitivity in the violet, whfl* 
one from the hottest area shows maximum 
sensitivity m the extreme red— Just As is 
true of an ordinary selenium eeli, which, 
no doubt, u composed of mixed crystals. 
Annealing the Mil results tn farther 
modification of the point of extreme 
sensitiveness On ell these grounds it 
appears that selenium an such does pot 
have a characteristic wave-length sen- 
sitivity curve, and that It is aooofditJgly 
not an accurate agent for the registry of this 
data as to radiant energy totals 

This throws us batik Upon a third-class 
of initument* with which the Barren has 
done excellent work, and which it finds 
well adapted to the requirements This 
group has to do with aubetannea which, 
whsn charged to a negative potential ut 
an evacuated ohajpber, lore their charge 
upon exposure to light, especially to the 
violet and ultra-violet When thus used 
they are designated photo-electric edit 
The pboto-electris cell oeems to become 
fatigued, and its response is net directly 

m “ A to the Intensity dt the stimulus 

selenium, this lack of propor- 
tionality does not depend at aU upon tire 
wave-length This device accordingly Ap- 
pears to meet the requirements of a quan- 
titative radiometer It may be effectively 
used for measuring ratios of mtetudtiwr 
extending from the blue throughout the 
ultra-violet part of the spectrum 

Those interested in a mow detailed 
statement of the work and the results 
under this investigation should Apply to tire 
Bureau of Standards for Scientific Paper 
No <18, the price of which u Ifl sent* 

Mr Se t s— tar fassm Vntos 

AN areount was recently given to • 
- » tier man technical paper of tire latest 
methods employed in Germany far screen- 
tag furnaces Workers tending f gratae*, 
nud required tit examine tire ghrwfafta*- 
teriai at frequent intervals, suffered « genet 
deal from the excretive best es<II*toi,jfi*d 
venous devices hare taen tired to mJahnlse 
the ill effects. For stmmple, hottmg tiAtre- 
, cooled furoaca dew* have here tried, hut 
obvloutiy they affoaded pwriretton wiy 
while closed h*- 

installed for drawmgolf the hot * 
of frenpee* — - 
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Announcing- Two Improved Models 


Model 19 -Republic INVINCIBLE 2-2 ‘/a Tons 
Model 20-Republic DREADNAUGHT 3 ‘/ 2 Tons 


Founded on experience gained through building more than 50 000 motor trucks Republic 
announces two improved models 

Developed from a careful study of the needs of motor transportation in every industry and 
business and under every road load and climate condition encountered in the 27 countries in 
which the “Yellow Chassis Trucks have served bo well 

In basic design these improved Republic models adhere to Republic practice which has 
amply proved its correctness through five years of constantly increasing public confidence 
But many improvements have been made to give increased service and value 

Continental motors of great power are used in both models A 4 speed transmission adds 
flexibility Enlarged radiators give increased cooling capacity equal to any emergency Perfected 
oil governor absolutely controls speed and delivers full power at all speeds Rear spring sus- 
pension constructed according to government design And every mechanical feature is kept in 
perfect balance with the truck as a whole Every improvement that could be logically dictated 
from Republic s vast experience has been incorporated in the Republic INVINCIBLE and the 
Republic DREADNAUGHT We believe they set new standards of truck value that users 
will be quick to appreciate, and they are ready for immediate delivery 

More than 1400 Republic Service Stations insure continuously satisfactory service to 
every Republic user. 


REPUBLIC MOTOR TRUCK CO , INC , ALMA, MICH 



IhhiIbIub^ 

The "Yellow Chassis" 
Trucks that serve so 
weli— 


■tapnblic Dispatch with Exprett 
Body and Canopy Top $1005 00 

Batmblfc Bpadal, with Bxpraaa or 

Stake Body 1295 00 

Modal 10 t Ton, with Bxpraaa or 
Stake Body - - - - 1335 00 

Modal Hi lH Ton, Chaaaia 1SU 00 
Modal 1*1 1-4 H Ton Chaaaia 2395 00 
Madtl Mt SHI Ton Chaaaia 3430 00 
All priest f o. b. Aims, Mich. 


Model 19 — Republic INVINCIBLE, 2-2H Tons 









WILL YOUR MOTOR TRUCK 
BE AN ORPHAN ? 


T HERE are thousands of truck orphans left on the hands 
of their owners. Their makers have gone out of business. 
It is reported that, of 555 companies organized since 1909, 
331 no longer exist. Half of the remaining are less than two 
years old. 228 lasted but a year. 

Making motor trucks is a large scale a doubtful value if the maker can not 


Making motor trucks is a large scale 
operation. Only the resourceful suc- 
c eed. Some makers lack the capital. 
Some lac k the output for economical 
manufacture. 

Motor trucks are an investment. 
Rightly used, they should earn divi- 
dends large enough and long enough 
to write themselves off the books and 
then make a clear profit. The investor 
in a bond is as keenly interested in the 
soundness and stability of the issuer as 
he is in the terms of the bond. So the 
purchaser of a truck should be inter- 
ested in the permanence and stability 
of the maker. 

Any mechanism designed to last is 


be counted on to remain in business 
and back up his product. The pur- 
chaser invests also in the maker’s 
experience, in his reputation and in 
his service facilities. Of what use is a 
truck if parts are no longer available? 
What resale value does it have without 
a maker? Who will furnish service to 
the owner? 

A purchaser can judge these things 
by: Years in business. Financial state- 
ments, Performance records, Number 
of trucks in service, Size and growth 
of output, Reputation of the product, 
Service facilities already established. 


The Purchaser of a White Truck Backs His Investment in li tvith the 
Strength of 1 he White Company, with Its Years of Successful Experience, 
with Its Thousands of Trained Employe », tvith Its Tens of Thousands of 
Trucks in Active Service, tvith Its Millions of Capital, and a Service Organ- 
ization, Nation- Wide, which Has A o Parallel in the Industry, 
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PACKARD TRUCK VALUE 
MAKES PRICE INSIGNIFICANT 


Which is Better Business? 

or $ 3,000 for 

j^g^ROFESSIONAL appraisers say 
mi saga that the usual rules for writing 
8 3 BraW j depreciation do not apply to 
'S nm w the average motor truck. 

Their experience shows that in many 
cases the truck is discarded before its 
value is covered. In others the maker 
goes out of business, and parts are hard 
to obtain. Out of 109 truck builders 
listed in 1911 less than a dozen and a half 
are in business today. 

Packard depreciation is a known quan- 
tity. It is written off at the same rate as 
that of any fine machinery. 

The low rate of Packard depreciation 
is responsible for the remarkable resale 
values of Packard Trucks. 

There is always a market for a Packard. 

The stability of the house is partly re- 
sponsible for this condition — Packard 
parts for every model made are always 
available and at fair prices. 

Packard design and engineering is chief- 
ly responsible. 

Which is better business ? 

To divide up $4,000 original invest- 


$ 4,000 for 100,000 Miles— 
50,000 Miles? 

ment among 100,000 miles of service — or 
$ 3,000 investment among only 50,000 
miles of service? 

Original cost of a truck means nothing 
except in percentage of total transporta- 
tion cost. 

The original cost of a Packard figures 
out probably a lower percentage than 
any other truck on the market. 

And how can a truck that cannot show 
100,000 miles of service try comparisons 
with a Packard ! 

• • • 

Which is better at the end of three years? To 
have a utility value of two-thirds what you paid 
for each truck— or to have merely scrap value? 

Let a business man buy efficient freight trans- 
portation and he buys an asset to his business. 
But if he buys a motor truck unrelated to the 
best uses he can put it to, he buys a liability. 

Freight transportation economy is gained by 
using trucks of the proper capacity and built for 
long life. The most expensive part of motor 
trucking service is the thousand dollars some- 
body tries to save at the start 

The first step in placing trucking on an economy 
basis is to get in touch with the Packard Freight 
Transportation Department for analysis of your 
hauling problem and to indicate the right truck 
for your work. 


“Ask the man who owns one” 


PACKARD MOTOR CAR COMPANY, Detroit 



The Roosevelt Deep Drainage Tunnel Finished 

Br C Bond Harpole 

'TPH® Roosevelt Deep Drainage Tunnel in the Cripple 
1 Creek, Colo , gold mining district one of the longest 
end most hazardous engineering feats of its kind ever 
attempted, baa been completed after 11 
fears of painstaking effort and tremendous 
sort. The tunnel is one of the longest 
mining tunnels in the world, the total 
length from portal to breast being 24 350 
feet, or approximately 4 6 miles In 
January, 1918, the total water-discharge 
et the portal was about 4,000 gallons per 
minute, but it steadily declined and now 
M flowing about 2,000 gallons a minute 
The maximum discharge was 17 000 per 
minute, this coming m the early part of 
1916 The tunnel cost nearly (815 000, 
the average cost per lineal foot being 
(33.30 

Back in the year 1900 operators in 
the Cripple Creek gold-mining district 
found that ore bodies on the upper levels 
ware fast being exhausted and that they 
must start more development work There 
naturally was only one course to take and 
that was to sink their shafts deeper which 
they did The Portland Gold Mining 
Company was one of the first to start ex- 
tensive development work of this kind but 
the engineers, after sinking the shaft 
to 1,200 feet, began to encounter a great 
deal of water, which seriously hampered 
operations Pumps were installed but it 
waa quite evident that a more satisfactory 
method of draining the mines had to be 
invented or development work could not go 
forward unhindered 

Bo it wee that the Roosevelt Deep 
Drainage Tunnel had its birth In 1907 
Albert E Carlton, engineer and practical 
minsr, organised a tunnel corporation 
among tbs producing companies and made 
the hugs bore possible Car) ton outlined 
a piao tor driving a drainage tunnel to 
eoonect with tbs principal mines of tbs 
tfistnet and to furnish no outlet tor the 


under! vmg bodies of watt i li lb I < ginning rep it iblc 
mining engineers sooffi 1 it li plum d luring hit 
scheme was impractical bit th s n marks di 1 not 
dampen his onthuaiaain an 1 1 1 1 > sum of thi hi iffirs 
arc aiding in development work in tin low levels of 
mines un watered by th« turn I thit before m \cr could 



•v 

* 

,3k ' : 

/ 


A 


'/ 


: .0:f 

;■ -‘c: j(jj« , 






, V'- 


The portal of the tunnel, showing the delivery of water 


huvi b i ii ope rati 1 C RrlU n not only took the first 
contract f irst trim*, thi w >r l ut put up a considerable 
portion if tli funis mid t out unit d to do so until it was 
i >mpl< 1 1 

l he fust pr blom was t > find t suitable. portal — one 
that would furnish Ih d sired dipth and at tho same 
timi providi for a rise of about three feet 
pi r thousand In view of the fact that the 
mam l> »r< was to hi 4 h miles long and that 
it would have to atm as a drainage bore 
fit nil tunc to loim tins feat was doubly 
difli ult 1 he point finally selected for 
tilt poilul is in t ripple Creek gulch about 
hvi miles Bouthwiat of Hit town of Cripple 
( reck It is at un elevation of 8 033 feet 
abon sea level 

Actual work on the tunnel waa started 
in Jum 1907 and the affair was a holiday 
in (he C rippii Creek gold camp James 
Peabody thin Governor of Colorado, 
broke n bottle of champagne across the 
bon a portal naming it in honor of the late 
Theodore Hioseaell who then was Prau 
dent of the Undid States 

I lu work of dnving the tunnel was most 
dim enraging at times and it was difficult 
ti git ifiincrs to handle the drills owing to 
the t xtrt nit hardmsaof the rock formations 
Mucli of the distance was driven through 
what is know u os Pikes Peak Granite ' 
a Irccutt formation known to mining engi- 
neers in thi \\ est for its toughness There 
weic days whin progress was extremely 
alow and thi machine men were unable 
to freak mure than one or two feet of 
ground in 18 hours 1 hree shifts were 
employed during much of the time 
thi tunnel was undtr construction The 
grentest single day s progress was about 
13 feet This will give some idea of the 
territory being cxpli Hod The main bore 
for marly its entire distant e is eight to 10 
feet wide and seven feet high A water- 
way is provided at one stdo that is four feet 
wide and three feet deep 

lhc Roosevelt tunnel has lowered the 
general underground water level m the 

(Continued on pair ISM) 
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Illuatrata 1 aril lea muat not la rtir I rwl wltl t perrolaalou 


7 he obje l of this jowml is to ret id uf ur Utly find 
luridly the hint srtentijn mi htniral i mi industrial 
newt of the day l« a urikli/ jiuniil it »a n i poai 
turn to announce inhristn y Inti / melts before they 
are published etsiuheic 

The fdxtor is glad to hair out nutted t> him timely 
articles suitable fir thise c turn: k rtpenally when such 
articles are atampmtel I / ;/ t griphs 

The History of the War 

W HO will wntf the history of tht Into war? 

Histones of roursi will Ik? written hy the 
wore bv tht hundred hut who will produce 
the one (fruit ihromtlt writing with mith mi uuthonta 
tive and impartial pin that imn shall a<<f|il tin rttortl 
an t om lusive and hnal If suih authority tan lx found 
muth i ontroversy wull lx Hnyed -and the writing of 
many and untlenn bonks Wt doubt if any field of 
hterarv dispute han hten no fruitful of fruithnn discus- 
sions an that of military history and in saying this w< do 
nut exiept even the theologians 

The great work should l>e undertakt n at once for 
every years delay serves to oblittralt the word I lies 
may be mislaid pt rsonal not< books lost oi thrown aside 
in thoughtless disregard of tht ir worth tht oldtr mtii 
who diret ted the war du off the youngt r men who 
fought in subordinate tommand or in tht ranks return 
to civil life and becomo seattend to tht four (timers of 
the earth 

The demand for a highly authtntic history is far mort 
pressing today than it was at the elose of any previous 
war of importance for tin i olossal magmtudi of the 
thing whether it be mcasurt d in it rms of mt u materials 
or geographically m terms of its far-flung operations will 
render the task of (olletting arranging and recording the 
data in their proper soqueme one of i xtraordinan diffi- 
culty 

Hitherto, such tasks have too often fallen to a layman, 
who made up or attempted to make up for his lack of 
military judgment by a display of his literary gifts 
More often than nut thu historian his been swayed by 
an unoontrolable bios forgetting that it should he his 
first care to exercise that impartiality in the presi ntation 
of his fai ts which characterises a judge s i harge to the 
jury The inevitable result is to stnrt a (ontroversy 
that may desiuid to the third and fourth generation 
Consider the lhnty ^ cars War of which so many 
labored histones have been written The best known 
of these weri the output of men who were either C atholic 
or Protestant such as lanssi n and the violent parti- 
sanship of their authors breathes in every rhapter and 
vitiutes the value of the work as impartial and illumi 
nation history Or reflei t for a moment on the denial 
controversy that has raged around the quistion Who 
won the Battle of Waterloo 7 1 he British will tell you 
that it was th< dogged persistence of thi British infantry 
forint d in squares to withstand the furious ( uirassiers 
of Najioleon Victor Hugo says it was a shower of rain 
and a sunken road The Germans will ot course In i, 
won it tiny art gitting n ady to tell ub that thty won 
this war morally psyi holngu ally or in some way or 
other At ant rate unless tht plan wt are about to 
suggest he followed it is qmtr possible that tht ihildron 
of future Herman generations will hi tnught that the 
whole world oonsjiirt d to (rush (icrinany and that after 
vainly trying to do st for four and a half years, in which 
they never set foot on Herman soil tiny were so worn 
down and discouraged that they gladly accepted the 
German suggestion for an armistin 

We suggest that with a vuw to having the military 
facts presented to the world m a history of such high 
authority as shall silence all doubt and shut out useless 


controversy, the Peace Cooferenie arrange for the 
General Staff of all the Entente nations to collaborate m 
compiling a history of the Greet tt ar from the first clash 
of armies in Belgium to the glorious consummation on 
Novfiuher 11th 1918 The C errnan and Austrian 
Staffs should he invited to eontnhuti the history of the 
ojKratioiiH from their own aide of the battleline As 
Lditor of this woik no better man could be found than 
loch War College Professor ( hief (f Stall and Goro- 
mandir in Chief of the Allied fori < h 
I liri wt would have an ideal war history — a source 
book upon which individual national historians could 
base any works they might feel dis|K>sed to wnte If a 
nation Mt that it was entitled to say V\ < won the war, 
h t its historian go to it The book of Truth would b« 
then btfon him with its lists of total i xpenditure total 
enlistment total wounded and I it id (had He could 
lurn to thi record of battles won and lost of total front 
huld and finally of the total months spent by the sev- 
eral nations fighting an the various fronts This sort uf 
literature is inevitable but in view of its mevit ableness, 
let us have the one great, official unbiassed story told 
bv a t ompositi group of the Allied Staff officers who alone 
know the whole truth and are sworn when they speak, to 
tell nothing hut the truth 

The TraiiB-Atlsntic Flight 

E ACH week brings forth new entries in the great 
trans-Atlantic flight cuntist Already there 
are well over a half-dozen recognised par- 
ticipants and many more are about to announce their 
entry in the greatest competition in aviation history 
In fart the trans- Atlantic flight is rapidly becoming a 
race for there can be little doubt t hut si vi ral part n ipants 
will succih d in making the crossing within the next few 
months 

To those intimately familiar with reient progress in 
aviation it is somewhat surprising that the trans- 
Atluntu flight has not yet been achieved From day to 
dav an annoum < uient of the feat has been expected and 
it was with little surprise that aeronautical men read of 
the rumored start of a French ( audron from Dakar 
on its wav over to Pernambuco iu Brasil via Cajx* 
Verdi Islands and Ht Paul Rocks Hut upon looking 
up tlu status of tit Paul Rocks in the atlas it Boon 
bicamc evident that the intrepid French pilot would 
havi a difficult time locating these insignifirant bits of 
land in the wide expanse of the southern Atlantic, 
unless little short of a tape line had been laid across 
the water to guide him on bis way However, the 
rumor proved to be more or less unfounded, although it is 
known that the French airmen huvt been considering 
this route because of its short jumps 

It would seem that, given rofmling facilities at sea, 
any one of the large seaplanes now available in the United 
States and Great Britain could long ago have made 
the trans-Atlantic crossing But when a non-stop 
flight is considered, the problem becomes considerably 
more difficult, and many of the existing airplanes with 
flight ranges of 1,000 or 1,200 nubs art eliminated In 
truth there are very few plane# immediately ready for a 
non-stop flight of about 2,000 miles which is the distanoe 
of the trans-Atlantic crossing from Newfoundland to 
Ireland allowing for such drift as mav bo encountered 
in aerial navigation over such a course 

The British have several dirigibles of great cruising 
range avadable for the flight It w mid seem that thane 
dirigibles might easily have crossed the Atlantic within 
the past month or two, since in flights over the North 
Sea at least one of them has coven d l 420 miles without 
landing Another British dirigibb has cruised for 
almost a week without alighting The latest and larg- 
est Bntish dirigibles, the R- i J an 1 thi R-14, are now 
n ady for the great flight, with a competent crew of 
officers and men formerly in thi Royal Navy Quite 
n ix ntly these airships have been ( ruismg over the At- 
lanta instead of the North Sea, and it would be quite 
i stinple mutter for the pilot of one of them, finding 
thi weather and conditions ideal to continue an exjieri- 
muntal flight westward until he touehdd some point of 
North America Thus the flight would be achieved 
without previous announcement and without extensive 
(^reparations such as are almost certain to mark any 
attempt with a heavlnr-than-air mat hine So it w that 
aviation men have momentarily expoitod to hear of a 
British dirigible landing in Nova Scotia or Newfound- 
land after a successful crossing 


At any rate, the taans-Atlantio flight ia sow being 
approached in ail earnestness Then is Captain Sun- 
stedt with his graceful seaplane, the Bntish with the 
Sop with two-seater to be piloted by Harry Hawker and 
Lieut -Com McKensie Grieve, and the Porte tnplane, 
the Americana with the Model T flying boat which carries 
five Liberty motors and has a cruising range well over 
2,000 miles, the French with their Caudron which has a 
range well over 1,200 miles, making it eligible for the 
shorter southern rout# the Italians with their Capronia 
which, it is understood are licing rushed for the com- 
petition, and many others not yet announced Sqjne 
time in April ought to mark the first flight aaroas the 
Atlantic, with either the British or Amenoana as the most 
likely winners of the London Daily Mail prise of 150,000 

Seaplanes for Fishing and Oceanography 

ARIOUS interesting suggestions are cropping 
up in response to the pressing question What 
is to be found for the vast fleet of airoraft ac- 
quired during the war by the reoently belligerent govern- 
ments? One of the latest comes from Professor Joubm 
of the Oceanographic Institute in Monaoo 

An important business of the seaplane during the war 
was hunting submannee As is well known, a submarine, 
when not too deeply submerged, is easily seen silhouetted 
against the sea-bottom from & point of vantage s certain 
distance above the water The same is true of the larger 
species of fish A good -sued mullet, for instance, can 
be seen from an altitude of two or three hundred feet, 
when swimming over a sandy bottom While smaller 
fishes cannot be discovered in the same way when 
separate, they arc readily seen when swimming m shoals 
as is the habit of so many valuable food species, such as 
the sardine, herring, etc 

Professor Joubtn proposes the establishment of a 
regular patrol by hydroplanes over the various fishing 
grounds These craft should be equipped with radio- 
telcgraphu apparatus, whereby they would notify the 
fishermen of the neighborhood whenever a shoal of fish, 
was located This plan would result in a great saving 
of the fishermen s time It would also ensure a more 
eronomioal use of expensive bait, such as the (Mianut 
flour and fish roe, used m sardine fishing 

A moving shoal of sardines seversl feet below the 
surface (and this is also true of various other imj>ortant 
species! u distinguished by a characteristic glitter, due 
to the reflection of light from the fishes scales An 
observer flying at a moderate altitude could easily 
detect this appearance The tunny of the Bay of 
Biscay feuds on a certain crustacean, Kulhenislo bispi- 
nosa, which lives in immense swarms, coloring the sea 
rod over wide areas As these red patches, which be- 
token the present of a school of tunny, are easily seen 
from the fishermens boats they could doubtless be 
located oven more readily from a seaplane It is sug- 
gested that the tunny fishers would do well to abandon 
their sailboats for motor-boats, equipped with refrigerat- 
ing apparatus Ahead of the fleet of fishing boats, 
when it puts out to sea, should go a few aerial scouts, 
whose observations would promptly determine the 
whereabouts of the tunny and its favorite food 

The sj>erm-whale fishery, as earned on in the A sores, 
may be mentioned as an industry that would profit 
immensely by the use of airplanes The whalers maintain 
observation posts in these island* on the summits of 
high cliffs, at which sometimea months go by without a 
single whale being sighted 1 he advantage of substitut- 
ing the airplane for the fixed Btation on shore is obvious 

There are also many kinds of hydrographic and oceano- 
graphic research that could be oarned out to advantage 
by means of suitable am raft M Joubm has pointed 
out that, in clear weather, and regardless of whether the 
sea is smooth or otherwise, it is easy to observe the 
character of the ocean bed at moderate depths Differ- 
ences in oolor serve to distinguish mud from sand, gravel 
from rook, etc , as well as the eharaotenstio algal vegeta- 
tion Seaplane* might well be used for mapping these 
features, in the interest of the fisheries, the seaweed 
industry, etc Photography could doubtless be pressed 
into service to facilitate suoh an undertaking, and various 
adaptations could be made in the aircraft to fit them for 
the special work in hand, suoh as the installation of 
a telescope m the bottom of the machine to reveal im- 
portant details 

Professor Joubm is a veteran student of the sea, and 
bis suggestions are worthy of senoua consideration. 
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Naval and Mffitary 

French Get a 75-MIU Gun - A dispatch from Pari* 
eta tat that tha Germans have agreed to hand over to the 
French one of the 7 5- mile guns which bombarded Paris 
Following its transfer, the French authorities will doubt- 
lam publish full particulars of this much-advertised 
weapon, and wa shall know whether it was a new design 
from the ground up, or whether it consisted of a 50- 
oaliber, naval, 15-inch gun with a liner reducing the 
caliber to 8 2 

Wa Need Faat Armored Ships — It is to be hoped 
that the deoision of the Government to postpone the 
building of the six battle- cruisers will be followed by an 
early decision to build something in their place that will 
combine high speed, great gun power and good protec- 
tion Ae matters now stand our navv has nothing 
that eould catch the battle-cruisers of some of the 
foreign powers/* A decision on this subject should be 
made at the earlicat possible moment and construction 
rushed on the new ships 

Cavalry Not Out of Date — That cavalry is still a 
necessary and important branch of the army is em- 
phasised by the Army and Nary Journal which quotes 
an offioer of the General Staff, an authority on the 
cavalry arm/ to this effect He has pointed out that 
until the airplane oan be used as a means of rushing 
forward reinforcements and for reconnaissance at night 
It cannot supersede the cavalry Reference was also 
made to the signal success attained by General Alleuby 
against the Turks in Palestine which is attributed 
largely to his cavalry action 

Changing tha “Troy" to a Troopship — One of 
the largest purely freight ships in existence is the 
‘Troy, ' which formerly was operated by the Atlantic 
Transportation Line Her beam is 75 feet and she is 
between 000 and 700 feet in length The vessel is now 
at the Hetoher Yards in Hoboken where she is being 
converted into a troop-carrying ship The work is 
said to involve the construction of 10 000 hunks 1 his 
great number is possible only if the whole of the space on 
the various decks is devoted to troop carrying The 
vessel is controlled by the United States Shipping Board 

Compensation for Builders of Wooden Ships — 
We are pleased to learn that the l mted States Shipping 
Board will protect the wooden shipbuilding companies 
of the country from losses which are due not to their 
own fault, but to the exigencies of the war situation A 
large number of enterprising men responded to the call 
for emergenoy ship construe tion and a great number of 
yards were laid down This work was undertaken in 
perfectly good faith and it is only just that the Govern- 
ment should make a careful examination of the lawful 
cost involved and see to it that none of the companiea 
which put whole-souled effort into the task of budding 
ships, be permitted to suffer the senous financial loss 
with whioh many of them are threatened 

Coat of Helloing a Gun — Frosion promises to be 
the bgte noir of the artillerist for many years to come 
or at least until that happy day arrives w hsn somebody 
shall give him a powder that is long on energy and short 
on temperature However the problem has been con- 
siderably eased of late years by the practice of relimng, 
whioh can now be done at a cost which is moderate 
when we oansider that a reltned gun is praotu ally a 
new gun We understand that a 14-inch gun ran now 
be relined in three weeks time at a cost of between 
117,000 and 118 000 The adoption of all-mtro 
cellulose powder has also eased up the difficulty for 250 
rounds have been fired from a 14-inch gun without 
seriously impairing its soouracy 

Sims Urges Rigid Airships — Admiral Sims has re- 
cently sent a message to the Navy Department in which 
he say* ' I am thoroughly convinced from my observa- 
tion of the naval lessons of this war that in the future 
ngu} airships wi}l be a part of the fleet of every first-rate 
power ’’ He verifies the statement which has already 
appeared in tha press that England has a number of 
large airships built and building, some of the new ones to 
be MS fagt long and of 2,700,000 cubic feet rapacity 
with a maximum speed of SO knots a cruising speed of 
38 knots and andutanoe of more than 200 hours He 
states that the Admiralty is planning this summer for a 
flight to the United States and book with one of the 
British rigid airships 
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Science 

Insects In Amber — The proverbial fly in amber 
is strikingly exemplified in a collection of red amber 
from Burma recently presented to the British Museum 
by Mr R ( J Swinhoe of Mandalay Thi amber is 
unusually noh in inserts im hiding according to Prof T 
D A toikerell who has examined the mutt rial 
newsptcies of which five an tv jus of new genera Most 
of these are found in a 11 < k of amber rather largi r 
than a man h fist This has been tut into slices about 
half an inch thick Nearly cm ry large order of inset 1 
is represented with the oxi i pli in i f ants 

Sterilization of Criminals and Defectives Hie 
Committee on Ceeogctnr ( ntrol of the Eugenics 
Ron arch Association, of which Mr Bit coker Van 
W agent n is chairman and Dr II 11 I aughlin « cretary 
has recently secured and uli.tru.tcd the cast histones 
of 777 persons who were stmlired under thL several 
eugemi sterilisation state slitutes these being a prac- 
tically complete record of su h perations legallv per 
formed The committee has alie> secured and an 
notated for publication re c rd<e ft he now stenhzati >n 
laws of Iowa Nebraska Calif rma Greg in Kansas and 
South Dakota and has compile 1 ae c Hints of the litigation 
growing out of the stenhzati in laws of various states 

Infant Welfare in Germany An oflieml report 
recently published in England li thug at length with the 
condition of children m Germany during the war states 
that about 40 per cent fewer bihus were born in 101(1 
than in 1911 The tint thre years >f the war reduced 
by over 2 000 000 the number if babies wh > would have 
been born if peace had prevail d In the early days of 
the war infant welfare we rk » is somowhut neglected 
but eventually this work wns a tivelv taken up Volun- 
tary societies took an import nit p irt in it but the tend 
eney has been for the move men t < Income more and 
more municipal The infantile dentil rate has been kopt 
well down The oncourage ment of breast-feeding by 
means of government aUewuii cr has been regarded in 
Germany as one of the most effe tne methods of promot- 
ing infant welfare 

Mental Hygiene ae a Public Health Problem 

The U B Public Health Service has adopted an am- 
bitious program of undertakings with respect ti mental 
hygiene a subject which line htherti waved insuf- 
ficient recognition as a pul li he sit h problem Among 
the many enterprises projected are the establishment of a 
school for training medical officers connected with the 
immigration service in mental hvgicnc and providing 
corresponding special instruct i n for nurses and assist- 
ants cooperation in the ment il examiuati in of coast- 
wise pilots locomotive engineers and train dispatchers 
as a safeguard to tho traveling public aid in devising 
mental tests for civil employees >f the Government to 
determine their fitness for dtffi re nt occupations aid in 
the study and prevention of insanity and mental de- 
ficiency among the Indians Esquimaux and other 
primitive races for whose w elf ire the Government is 
responsible cooperation with the Bureau of I (location 
in problems relating to the training of feeble minded and 
delinquent children and a wid nnge of other useful 
activities 

Science at a Prison Camp \pnpos of the un 
timely death of Dr A F 1 e lime it a e irrespcindi 1 1 of 
Nature writes of the unique scientific work carried oi by 
that English biologist during his mte rnment at Kuldtl n 
Germany He was especially active in building uji he 
natural Btienco laboratories eriginully installed in lie 
hay-loft and tho horseboxes of the most r&ragharl e 
stable in the camp The history of these remark i! e 
laboratories reached a chirm x in the or asion of the 
Natural Bciences Exhibition whin the laboratories 
wore thrown open to the general public of the camp 
besides receiving the patronage of the commanding oflie er 
and his staff The writer slates that one muld occupy 
several hours profitably in passing through and observing 
tho various exhibits and the. experiments bang carried 
out The biology laboratory Dr I-eschmere a favorite 
haunt was equippod with a first-class microtome a 
Stock of fine microscopes excellent eleotnoally regulated 
thermostats etc During his four years at Rublebe n 
Dr Lech mere delivered manv popular lectures on 
biological subjects to large audiences of his fellow- 
prisoners generally illustrated with lantern-slides made 
by himself at Ruhfeben 
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Electricity 

Locating Ore Deposits —It is understood that 
Prof R A rcssoielen of Boston Mass has dc ve lojieel 
an ingininus elietrical and soundwave system (oi 
detecting hidden ore deposits 

Submarine Signals During the war as is will 
known submarine s > m 1 sigi iltng has rnnde great 
strides In \chiffb u an net nit is given of a device, 
employed m Ge'rmanv in Huh dev it i the receiver 
is secured to the outer layer <f Hi ship s hull fr m inside 
anil is filled with water the liq nd t e ing in mntart with 
the outer plating of the vessel 1 lie essential point in 
this device appears t> he that tin means fir produ ing 
thi sound are placid externally on the wall of the liquid 
tank whereas in most iases the sounding device has 
hitherto been arranged inside the tank or receiver 
Another s|M cial feature is an automatic arrangement for 
maintaining i instant or adjusting the level of the water 
which can bi manipulated external^ 

Electric Soldering Device t novel soldering device 
f >r light soldi ring w ork in wine h the metal to be soldi red 
is heati i diri tly by an electric are established betwenn 
two carton punts has been devclojud by 11 Hendricks 
of Detroit Mich C losing the tool brings the solder into 
contact with the dee tr ides The devnp is designed to 
be attached to a six volt storage battery but can of 
course be used on ordinary lighting voltages in cou- 
nt eti n with a step-down transformer A* pmnted out 
1\ Mr Hendricks all of the heat is applied direitly at 
the p int when it is needed and only during thi time 
necessary for soldoring so that about one tenth of the 
energy consumed by other soldering irons of equivalent 
rapacity is required I he device is always ready and 
thi workman does not have to wait to heat up the tool 
before making use of it It is of light ami simple con* 
struitnn and tho way in which the solder is fed makes 
for thi griatcst economy in the use of soldering material 

Flectric Meters for Street Gars --The Elerlrir 
Railway Journal gives some instances of the utility of 
meters on streit cars with a view to cheeking waste of 
tntrgy Some e oinparntive tests made with the same 
equipment oil level lines and gradients show that us 
mut h as 26 per cent saving in energy could be made in this 
wav Originally 2 09i kilowatt-hour/ jier car-mile was 
obtained in a test in which the dials of all miters were 
kept covered so that the driver eould not obtain any 
information as to the current he was taking Sub- 
sequently after a period of training in which instruction 
was given on tho handling of cars bv observations of 
meter readings an energy saving of 0 252 kilowatt hour 
per car-mile ( ibout 12 per cent) was obtained in spite 
of the fad that clundtie renditions were less favorable 
than in the first trials On very severe hillv routes it 
was eventually found that the energy consumption 
could be reduced from 2 41 kilowatt-hours to 2 52 kilo- 
watt-hours por car-mile— a saving of 26 1 per oent 
mainly due to bettir handling of controllers and brake 
equipme nt 

A New Device called a hospital tall switch has just 
been developed bv a large eledraal manufacturer in 
Milwaukee It is made for installation in a standard 
switeh outlet b ix and the wiring for it dess not extend 
btvmd the box No flexible conductors or pendent 
switches are required for its use and consequently the 
annoyance of having these parts worn or broken is 
elimmalid It is so rnnBtruded that the patient ean 
only complete the circuit to signal the nurse and the 
nursi e an pufsh it off < nly at tin bedside 1 urther 
as the live parts terminuti in thi wall then is no jmssi 
lulity if thi patient tuning in i utact with than 
1 herefore it has none f till bje e tn liable ft atures gt ncr- 
aliy present iu such systems and is a means of making 
a note r and ehe iptr installation A pull chain to 
which e linen cord is attached is used to pull the switch 
‘on 1 he push button 1 entid above the horn 
through which the pull chain extends is uschI by the 
nurst to push the switeh iff In a ward where two 
or more switihes are used on the same signal the pro- 
truding button indicates to the nurse which patient 
called The signal remains un therefore until thi nurse 
comes to the bid to push the switch off The 
plate is the same size as those used for electric light wall 
switches and receptacles The new device may be 
used on any standard lighting circuit of 125 volts or lees 
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The Prevention and Cure of Hookworm 

Cause* and Extent of the Infection, and How It Is Being Stamped Out 


Aptti * ****** 


< 1 ton to 


> sudiliiily iw 


I T 18 brought to our attention by a local correspond* nt 
that as tht result of < xamination of 16 000 persona 
in the coastal regions of tiopitol Queensland, I'r Wait< 
of the lUxluftller Institute him found ovir 20 pir tent 
of the white population mid fr im 7n to 05 per cent of th< 
aboriginals to la mferted with the hookworm parasiti 
The Roikeftller Institute has offirid to rooptrate in th< 
eradication of the evil whuh is now uni 1 lied to a small 
portion of Australia but wluli will pr ibablv spr*» 1 
Widely if not taken in hand Mi fir howivir mithei 
the Quiensland 8tat< nor tin lidird ( overnmi at has 
manifested any willingmss In la nr tin limmurv ex 
pease 

Suih a refusal is not piiulinr t tin sent i in of tht 
world It ean onlv It altnbut 1 ti th pirswt cut lack 
of understanding in tin lt\ n u 1 ns t i Hit i xnet natun 
of (he malady in i|i*sli n Mils p ipular htlmrgy of 
opinion is not dif! i ult t> i mat f n In (lit ordinary 
acuti i puli mu disi is.s Him is in (It mint of the 
spcctui ular wlm li i)p<ids to tbi p pulnr imagination 
Tim patiuit is will film Hiek in laid tomorrow the 
discasi has its v< rv visiblt miuuf statnns, which run 
for a molt orhssd finite |aiiol tin puticnt eithi r dies 
or g< ts will llul h iul worm disuise is liko tuberculosis, 
niily miri ho Ihtri is li ithing if tin spnntaeular m it 
it ih mil ai itt bit t hr mi lh( pitiint runs down so 
gnulually Hi it hi fulsloi ili/t thil h is sk k hi merely 
imifesBM to not filling w II i vtrv largi dist 
any savi un nit uni stildi nt 
of medium 
di flint* mu 
pr istmtiou 
quirt d symp 

patent is just nin down 
It is th* n fori ofli n a matti r 
of muih dill ( ult v to con 
vinu the liadirs of jiublie 
thought and at turn that In n 
is a definite (list asc and a 
serious dwt use— a disi asc 
moreover that is e omnium 
cabin— yet a elmuuw that is 
amenable to s|Kufio trial 
inent, and worthy of suih 
treatment 

lhe hookworm disease is 
one whose method of com- 
munication is even mort 
roundabout than that of 
buhonu plagui It ts caused 
by a small parasitic worm 
Umiuana, about as thick as 
an ordinary pin and about 
half as long Thousands of 
these may live in thi hi 
tcstuic of a single person 
in one ease more than 0,000 
were passed as the result of 
treatment WhiW the female 
produces as many as 2,000 
eggs P er day tin sc never 
mature within the host but only after leaviug the body 
ui the faeces Uudi r propir conditions of air, heat and 
moisture they thin hutth within the brief space of from 
24 to 40 hours Onu hatched tin larvae too small to 
be seen with the naked • > * • 

Burface of the ground for 
many months, in a stati of 
more or less arrested develop 
ment and so long as they 
thus remain in the soil tin v 
ritain their mirroHiopii sixi 
i fit y get back into tin body 
of a fresh host by boring 
through tin skin of the hare 
hands oi fut or any lit hi r 
port i in oi Hit body that may 
twin in u ntict with the sol] 

Having thus neutered the 
il tu, tiny have 



Percentages showing reduction of hookworm Infection 


in the ordinary course of event* the v thm pro< eed to the 
small intestine Here they remain hi I gi w to maturity 
to larrv out the lust stage of their lift evclo Unless 
distuilnd by treatment, the mdivilutl worms live for 
m vim years or more in this, their tiiuil homo, nourish- 



Two Tobai 


Tobago boys of sai 
heavily Infected v 


V liv 1 


mg themselves by tucking the blood of their host 
It is an open question whether in addition to this 
action, the worms cause changes in the blood which tend 
to destroy the hemoglobin Wluflvir tin process, 
id near the severe infections are followed by s vert anemia Chil- 


li 


1 1 ling 


yet I 

develop m 1 1 mi a mi n l i 
to health \fl r I orn g 
through the skin tiny entir 
the lymph it hi i i i irrn 1 
through the hi irt in th 
ordinary <oum of urculi 
tion, penetrate tin lung and 
finally reach tin tlioit 
where they are swall >wed, 



dren who develop the diseases are stunted phyrieally Mad 
mentally, and in extreme cases practically unaexad. 
Whde the hookworm anemia leads directly to dsath only 
in a few extreme cases, persona harboring the inf eerie* 
are, naturally, more susceptible to sueh m ala die s at 
malaria, typhoid, pneumonia and tuberouloaia. Bs» 
nomically, perhaps its most aertous effect lie* in the gnat 
loaa of individual working efficiency. Even when it b 
not especially severe, it results in a deterioration of at 
the very least 20 per cent, and when it is of practioally 
universal incidence the results an far more noticeable 
than even this 

For the very reason, as already pointed out, that it is 
not spectacular, hookworm disease is the greater menaee. 
Aoute diseases not seldom tend to strengthen the raes 
by killing off the weak, but this infeotion, working so 
insidiously as frequently to eaeape the attention even el 
its victims, tends rather to debilitate the race by attain- 
ing the strong as well as the weak The cumulative 
effects of the disease on the race— physical, economic, 
intellectual, and moral— which are handed down from 
generation to generation, through long periods of time, 
are even more important than its dim t and indirect con- 
tribution to the death roll among mdividuals This one 
disease, when infection becomes general, may go f«r 
toward explaining the retardation of baokward peoples 

Hookworms were first discovered w 1838, in the body 
of a peasant woman at Milan There is no doubt that 
for centuries before this they 
had been prevalent *a a 
distressing and disabling 
factor among the inhabitant* 
of tropical and sub-tropical 
oountriee between the 
parallels 30 degree* north 
and 30 degrees south The 
degree of infection, of course, 
vanes widely, same idea ol 
its seventy may be gathered 
from the figures in a number 
of infected regions In one 
district of the Ganges Valley, 
i xmmation of 000 persons 
showed only one or two who 
were free — an infection of 
99 9 per cent The mfeo- 
tion among the rural popula- 
tion of the plains of India 
averages 80 per cent In 
the kangtae Valley of China 
is is conservatively estimated 
that 90 per oent of the farmers 
arc sufferers For those areas 
of Ceylon, Fiji, Seychelles 
and Siam in which the In- 
ternational Health Board has 
carried on operation* the 
average infection ia 98 1 
per cent For Ceylon alone 
97 per oent of the inhabitant* 
have the disease For Ceo- 
tral America the figure indicated u 63 3 per cent, for 
the West Indies 60 9 per cent, for Dutch Guiana 91 
per cent 

From what has been sai l as to the manner of com- 
munication, it will be laalised that provalenee of the 
disease is due entirely to 
lack of proper disposal of 
human excreta. If these are 
so handled that their content 
cannot reach the soil to 
pollute It, the problem ia 
solved The campaign 
against the hookworm thorn- 
fore take* two directions — 
the spread of infection ia 
to be cheeked by adequate 
sanitary installation^, and 
the members of the com- 
munity who are infected are 
to be cured if this be possible 
What the first item moans 
is difficult to realise on the 
part of the average caviliaed 
community, where salutary 
arrangements that are ail 
least deoent in their ex- 
ternals have come to bo the 
accepted tiling. The ooodl- 
tiona under whioh what the 
(CmHmtM m pap m } 
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Hunting Submarines with a Sound Detector 

American Invention That Played an Important Role in the War Against the IJ-Boat 
By Brewster S. Beach 


k United States Navy Department him given approval 
to tlw publication of oertain data relating to the develop- 
ment in the United States during the war, of eubmanne 
detecting devioee, which wen used to signal advantage 
by thiaeountry and the Allies in prosecuting and bringing 
to a successful conclusion the oampaign against the 


German U-boat 
The apparatus may be termed the composite work of 
the General Eleotno Company, Submarine Signal Corn- 



cable to the operator who wax located m the chip s hold 
A third adaptation of the listening principle was an 
instrument which protruded through the hull and was a 
stationary part of the vessel s equipment A somewhat 
similar device wm constructed for u»e on submarines but 
all of them were used to advantage Phonograph records 
of various sounds heard by the observer were made and 
catalogued, preserving a oomph. t< record of the accom- 
plish men t of the detector These n cords were used in 
training student* to distinguish between submarine 
and surface craft 


While demonstrating the 
doviu, to the British Admir- 
alty our American engineers 
wui axki cl to study the 
quest) in of biting submarine 
detictiou units to airplanes, 
balloons and dirigibles 
After some experimenta- 
tion followed by more prac- 
tical lists and conferences 
With the Luniashirn (iroup 


F/nksh. 


Using a trailer to remove the receiver 
from the noises af the ahlp’a 
own engines 

pany, Western Electric Company, the 
National Reaeareh Council, assisted and 
advised by many eminent scientists 
engineers and research men, chief among 
whom were Drs W R Whitney, Irving 
Langmuir and W D Coohdge, Prof 
R A Milikan, Prof Max Mason eto 
Realising that the prompt solution 
of the submarine problem was the key 
to a successful termination of hostilities 
Secretary Daniels, immediately upon 
our entrance into the conflict appointed 
a special board to devise ways and 
means to overcome it 
At the suggestion of Dr Whitney a 
group of scientists was formed at Na- 
hant, Mass , under Dr Irving Lang- 
muir, Where the results of extonsive 
research aotivity were put to practical 
tests under actual conditions as nearly 
as possible approaching those in European waters 
Another group under Prof Milikan, head of the 
Physic* Department of the University of Chicago, was 
organised at New London, Conn , where the work of 
both bodies was later oobrdinated 
Out of the efforts of these two groups and the work 
carried on in Bchenootady, assisted by Allied oommisaions 
of scientific men, there grew the American Submarine 
Detector — a development of the old principles of sound 
wave tran smi s si on in water in an altogether now and 
startling manner 

The apparatus, finally perfected and put to immediate 
use, wss first designed to hang overboard from naval 
craft a midship below the water line and it depended for 
its direction getting qualities on the peculiar and here- 
tofore little understood faculty of the human ear to 
detect the direction of sound by the shifting of that sound 
from one ear to the other 

Owing to the interference of sounds made by the 
listening Ship's own motors, it was found more practical 
to stop the engines when about to take observations and 
this added greatly to the effective range of the instrument 
To overcome this obstacle, another device was devd 
oped which could be trailed off the stem a hundred or so 
feet away -w hare the engine noises of the ship were out of 
rugs and the sound wm then brought in by eleotno 



abroad, the American submarine detectors were uni- 
versally adopted by all the Allied navies 

It wm found to bo much superior in many ways to 
any of previous development and c ime to be considered 
one of the most effective offeusivi weapons ever used 
against the submarine It is only necessary to recount 
a few pertinent points to illustrate tlu practicability of 
the device 

Under ideal conditions with extraneous noises reduced 
to a mini mum or entirely eliminated the device was 
effective at a range of from 15 to 25 miles Under 
average circumstances, the device was good for a range 
of between 3 and 8 miles 1 rained operators could 
clearly and invariably distinguish between the sounds 
made by approathing surface (raft and underwater 
vessels (submarines! Within five miles the engine 
oharactirmtics of differint vessels was doarly marked 
even to the point of identifying bj name oertain (unseen) 
vessels after they had been observed previously for more 
than one time (1 his test waa substantiated by a series 
of night time experiments at the outrunLC to Boston 
harbor m Beptember and October 1917 ) It was found 
practical to tell when a submanno changi d from her oil 
engines to eleotnoal drive which was necessary every 
time the vessel subrnt rged 

the direction of sound could usu 
ally be (omputcl within a very few 
degress of its nctu il location and a 
good judgment of the distance could 
generally be mad* This was proved 
to the satisfaction of all concernc I 
following a nil mis r of prartual tests 
off (. ape C od Mass m the late 
summer of 1917 in watirs adjacent 
lo Boston and in Long Island bound 
While in fairness to all of the sound 
detecting devices developed during 
the war period it must Lh Haul that 
the American device was inferior in 
n rtain rrspe ets when it came to the 
application of these devices under 
actual battl* umdilions but in heavy 
BOB and weather they stood up ro- 
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of scientists at Harwich, apparatus 
was developed which met these needs 
and many aircraft were equipp* d 
with sound detectors which rendered 
it possible for them to follow the 
oourso of the enemy after they had 
seen her submerge a valuable fa ulty 
which such craft did not possess until 
the introduction of the Amoncnn 
detector 

Permission has not yet been ob- 
tained to enter into a detailed de 
scnption of the devices invinbd 
during this period The Govern 
ment having spent large sums of 
money on the apparatus, desires the intricacies of its 
manufacture still kept secret, whilt other matters involv- 
ing several American concerns makes discretion the 
better part of valor in attempting to tell the inner secrets 
of its development 

However, when the devices hal proved themselves 
eminently satisfactory after exhaustive experimentation 
here, the Navy Department organised a special Service 
Party under Oapt R H L«gh of the Bureau of Steam 
Engineering to demonstrate the d«Hctors to the British 
Admiralty Shortly after the arrival of this party 



Using the listening device In an American submarine 

markabl) will 1 hii factor waa if (special value during 
ojierations in the Luglish (. liuiuul and the North Sea, 
which has bi on ti rmud thi roughest body of water for 
its sue ip the world 

Ihc addition of tin s( listening devices to submarines 
added tin hmtnfore lucking s< n«i of hearing to all the 
underwater craft and made them at onie a mueh mori 
effoctlvi weapon of offenm An Allied submarine on 
one ociasion chased a German U boat for four hours, 
while both craft were submerged, without once losing 
(Continued on page US) 
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Reconstruction in Europe — VI 

The Statue of the British Railways 

By C H Cfaucly, Foreign Com^ponderfl of the Scientific American in London 


M AN\ Americans who hnv< followed Iht British 
n construction problem closely and who havt 
looked with approving and evui invmus eyes on tin 
Bplendid pri pariduuss for peace whuh Croat Britain 
hoe displayed have been tempted t > wonder about the 
Fnglish railroad and its shart in thi reconstruction 
program 

I hi average Ami riran travi ling m 1 ngland has 
nothing but fun to poki at thi 1 iigbsh ruilroad Its 
engines are bttlt I iy engines Its friight ears are 
ooverablo with a poikd handktr lui f an 1 its passenger 
oars are little m >rc than gl iriti 1 stagt coaches Its 
ticket system is t > laugh and its baggage system is a 
crime its stations art n ithing liku as commodious 
or as beautiful as th nth United States and so on 
from smokestack t r til wpiki And now that F ngland 
is getting rea 1} to ret inslrm t her oconomiir and her in 
dustnal systi in many Amiri ans wonder why she is not 
also going to inakt a dean swot p in railroads and give 
the little island a brand new and of course an Amoncan 
deal 

Before going into the Hubjert of the standardisation of 
British railway equipment ns elaborated by the Ministry 
of Reconstruction it may be wtll just to glance at one 
or two things about this toy railroad systi ra that wdl 
lessen thi intolerant iriticism so often levied by the 
America l traveler and make him realist looking baek 
on our ■ tilroad muddli us it was in the » inter of 1917 18, 
that the new country may learn Mouinthing from the old 
even in railroads 

Less than 24 hours aftir war was declared between 
Great Britain and C ormany practically the whole rail 
road system of England Scotland and Wales was 
operating an a singli road lontrollud by a icntral rail 
way executive committee which has the very broadest 
powers from tbo govi mint nt Not a bad instance of the 
value of real preparedness the needful legislation had 
all been passed years before and had lain quiet dormant 
awaiting the national (inirgmicy 
And this is the way it worked Within 10 days the 
first British array 120 000 mnn with complete equip- 
ment was in Franot and was well supplied with all it 
needed of food and guns and material generally Many 
years before the war mobilisation prooedure had been 
prepared and as a result of fixed sohedules well planned 
long in advanoe trains rolled into Southampton every 
12 minutes for 10 hours of the day Any train over 
twelve mintues late lost its place and would bo side- 
tracked until tbo wholi movement was completed 
Inasmuch aa thi first movenunt called for upwards of 
1,000 trains it is perhaps not a bad achievement for a 
‘ toy railroad system to bud that not a single one was 
late and none lost its place in the schedule! One wonders 
if there is any American railroad which oould duplicate 
that feat from existing plans! 

This is not the place to try to tell what the English 
railways did in the war how their men volunteered 
until t^e government had V> put a stop to it how they 
tore up track to ship to France how they robbed their 
shops pf men to send to dockyards and naval works 
how they supplied telephonos and power, how they took 
over ^vri repair shops and ran them how they kept the 
arterlf| of industrial travel moving pven while they 
rushed goods abroad how they moved troops and served 
the OBntral military authority in a thousand ways 
Effort is made here merily to imphasise the point that 
regardless of how inefficient and toy like the I nglish 
railroad appears in American eyes when it came to the 
point it functioned and functioned wtll and still does 
function spite of the fact that there hus la in little upkeep 
and only necessary repair and praitually no new equip- 
ment for four long years 

A word as to thi why of the lit tli tar the small 
ngine the compartment coach I ngland is a thickly 
populated land Her villages and t >wns are close 
together She can load a string of little goods vans 
it London and drop them i IT one by one each loaded 
with 1 hi freight for sum parti i ular town in half the 
time in which tin sane t ink could he aeiomplishid with 
our huge freight cars which might have to be unloaded 
at each station keepng the tram waiting Her traffic 
is very dense an 1 her trains very numerous Small 
savings of tune are necessary everywhere There is no 
question that a series of compartment e oaoheve can be 
emptied and filled again a gcod deal faster than can 
American conches with d mrs only at oaeh end Again 
the clearance on English railways is less than ours 
That means we can have boilers and gratea of far larger 
capacity than can the English engines) 


England is very nearly a hniehed country aa far 
as track is concerned She bos hardly any grade 
e rossings To undertake to raise every top crossing of 
every road in England in order to make possible bigger 
engines to haul bigger oars would to. a financial burden 
which the roods (some 20,000 miles of first class rulroxdsi 
alone could not stand Even with great government 
assistance it would mean a staggering burden of taxation 
upon a people already taxed for war about as much as is 
humanly possible 

With these things in mind it shyild not he difficult to 
see why the rcconstruotiun pr igniu in regard to railways 
does not recommend a oomplete change from existing 
standards to those found good in America The Fnglish 
roads are not inefficient and they could not stand the 
cost of a complete change-over even to gain those things 
in whioh the American system would be good in Fnglish 
conditions 

There in one thing in Aim ri an practioe which the 
English railway knows Uttle about and which the English 
government in its Ministry of llee onstruotion thinks it 
should know a lot about an 1 that is standardisation 
About the only thing which h st in iard in English rail 
ways is gage which is the sum as the American But 
nearly everything else is in hvi lual Almost all the 
1 icomoti ves built in England f n use on Lnglish railroads 
are built by the railroads win h intend to usi the m 
'therefore each road designs its own engine and has its 
own system of jigs and templates its own ideas as to 
sues of everything, from a coupling pm to a drawbar 
And as result hundreds of repair plants carry thousands 
of different kinds of parts in si « k and the engine from 
one road cannot tie helped much m the shop of another 
As the government has found while running all tho roads 
as ono this is a matter of vt \ iti jus delay and high cost 
There are on Bntish railways over 200 types of axle 
boxes over 40 variations in h mdbrakes and at least 
two different systems of coiitmujus brakes making it 
nocossary for vans and wag ms to have two distinct 
brake systems if they are to run »ver two different roads! 

Again the locomotives the ms Ives are of an infinite 
variety not of types but of kin is within the types Ono 
company has had 23 different types of engines and has 
now standardised on throe Why didn t it do it years 
ago? But this is a story on the reconstruction to como 
not on what might havo come and clidn t 

The war has taught both givernment and railroad 
company that individualism run not in a vam pffort to 
speed up competition and get ahead of the rival road, 
is not a paying policy Individualism m manufacturing 
has been the cause of Englan I a I wing many a foreign 
market on manufactured go>ii lack of standardised 
shop practice and parts are what has made it impossible 
for England to have a unite real cheap automobile a 
dollar watoh, an efficient typewriter manufactured at 
home 

Railroads and government are now at one m the idea 
that standardisation must be effected on English rad 
reiads 1 ho roads want to go slowly because of the lack 
of material which the war has made difficult to get but 
they are willing to move Ilenie it is lhat tho govern 
msnt in its recommendations semis destined to got 
some very real and practu al results 

Summarised these reoonst rut tion recommendations 
stand first for the standar lust ion of whnels axles 
wheel centers, tires running g ar draw gi ar buffing 
gear bogies brakes and ui lirframes under such re- 
strictions as will make it possible for all roads to adopt 
these standards with as little hardship as possible 

British railroads carry too much deadweight On an 
eight-ton wagon the tare is 70 per oent of the load 
a* against 40 per oent in other (ountrios This is ob 
viously too much and a fit ground for reconstruction 
Hence the Ministry s committee recommends an im- 
mediate investigation into gages and clearances into 
1 aiding and unloading arrang ments in order to see how 
this exoeesive tare may be reduced by a greater uni 
foimity m rolling stock 

It is proposed to asoertair by independent govern 
merit aieounts what the costs of looomotive construc- 
tion and rolling stock oonstru tmn may be as contrasted 
between private firms and rulway workshops with a 
view to seeing if some reforms cannot be made in the 
almost universal practice of fitting every road be its own 
equipment builder 

It u also proposed to bring together for consultation 
representatives of railroads financed by British capital 
in foreign lands and the various dominions railroads, and 
aee what they, with the railway experts of Orest Britain, 


can work out m thi way of international standardisation 

Finally a definite policy of locomotive standardisa- 
tion has already been determined upon by the Association 
of Railway Looomotive Engineers, whioh has recom- 
mended two standard types of engines, two kinds, s 
heavy and a light for eaoh type, to replace tho present 
multiplicity of kinds and types whioh make the English 
looomotive so troublesome when it oomes to repairs 
and replacements 

Nothing very drastic from the American standpoint, 
and oertainiy nothing to change much the outward 
seeming of the toy roads But the little engines and 
care have demonstrated that they can " drifter tha 
goods and the English railway organisations hare 
shown as ours m America certainly did not show until 
some time after tho war was well started that in a 
national emergency they were distinctly ready All of 
which is respectfully submitted for the consideration 
of those critics over here who are perhaps, a little too 
ready to think that a thing which is good in the United 
States must be good for England It is submitted m 
defence of the mildeet of reconstruction programs— a 
program whioh, when the facts are understood, really 
needs no such defense 


Developments in Making Add-Resisting Iron 

T'VEVELOPMENTS in the manufacture of acid- 
resisting iron particularly for ohemioal plant 
purposes were discussed before a British Chemical 
Society recently 

It hod long sinoe been proved in the laboratory said 
the speaker that a pure form of iron could be rendered 
resistant to either sulfuric or nitrio acid by the addition 
of a suitable proportion of silicon, chromium or other 
elements but the development of such metals upon as 
industrial and commercial basis was not approached until 
some twenty years ago In more reoent years the 
electric furnace had proved a valuable aid in the satis- 
factory oommerual production of Buoh alloys as ferro- 
siltcon and ferronhromium iests made by Kowalke 
in America had shown that silicon present in a lesser 
quantity than 12 per tent did not promote satisfactory 
resistance to corrosion while when it reached 10 per oent 
or more the acid-resisting quality of the alloy again fell 
In addition to the difficulties presented by the serious 
shrinkage of non-corrosive iron castings during cooling, 
which amounted to slightly over inch per foot, in 
each direction us compared with a shrinkage of about 
3 32 inches per foot in the case of ordinary oast iron, 
the presence of graphite in any considerable quantity 
caused disaster The iron must also be low in carbon 
and phosphorus otherwise during the process of cooling 
these compounds tended to separate out and form 
eutectics 

1 he following were the physical constants of acid- 
resisting iron as compared with cast iron 


Density 

Tensile strength (tons per sq in ) 
Melting point (deg C ) 

Hardness 

Heat conductivity 

Electrical resistance. 

Contraction jier ft m casting (in ) 
Crushing (1-m cubes) (tons) 


7 3 
9 to 10 
1,1150 
24 
10 
8 

3-32 

40 


10 

9-32 

34 


The heat transmitting power of acid-rensting iron had 
been calculated at 10 times that of stoneware or quarts, 
and thus the parts could be made much smaller A 
condenser built of acid-resisting iron condensed a otarge 
of nitric acid in 10 hours as against 30 hours gtith s 
similar condenser built of pottery With all (his speness 
there were still difficulties to be overcome All alloys 
of low-silicon content, say 10 per cent, were attacked 
very readily by oertain acids, and while acid-resisting 
iron whioh contained from 10 to 18 per oent, was satis- 
factory from the viewpoint of reals tan oe to acid, it was 
so very hard that it was impossible to machine it in any 
other way than by grinding with high-speed ahr serves. 

Apart from ohemical apparatus this iron has a wide 
application for anodes in connection with electrometal- 
lurgical processes On the outbreak of the war it was 
impossible to obtain magnetite anodes, since these wan 
chiefly made to Germany, and a substitute waa found in 
acid-resisting iron While the material was not abso- 
lutely unaoted upon when used for this purpose in oopper 
sulfate solution, many times its original weight of oopper 
oould be deposited before the anode showed at ft serious 
■gos of corrosion. 
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Exploring by Airplane 

Some Opinion* on the Possibilities of Winged Exploration Parties of the Near Future 
By Enc A. Dime 


CINC15 ths great world war ww to so end, there has 
•3 Btetf *on» speculation m to ths new Mid to which 
the flying machine may play an important part The 


rs&ttt 

tmirn this vtotoie ol the air ha* atom i 
arttoittog it to theMHwaftti put*mt$ of Me 
to. tact, too dito to aimady used for commercial 
porrwMM A# a «tow of mail betwocq ■Washtogtos, 
maMphto told Now York, it %m prtosd a susoorn, 
aato\.thik service will' no doubt bo *xt*>tfvd to other 
' 0 to the UnHod States W« tow bebeve that many 
0 UMltfoto whioh bar* been mtouloctured for the 
bnuwgtt during the war frfll be peed for passenger 
|*stoM carrying pu rp ose , Commuting through 
r may prove a common totot in the n 
» i. still another big <Wd o 


and it is hot natufti to 
to g title* 


„ _ . „ . I open to the winged 

, * of the skies, which can overcome obstacles that 

htorf proved an impediment to ths ordinary ways of 
travel on land and water It is toe field of exploration 
work— tbe bringing of man into thoee unknown regime 
of the torth for the study of nature and atumel life The 
long range of sustained flight and high attitude, of whioh 
our airplanes an capable, should make these machines 
extremely valuable to the explorer, the naturalist, and 
toe hunter who wander into the wilderness in quest of 
something that would benefit science and the human 


race 

That some of these men arc seriously considering the 
airplane In exploration Work may be known from the 
fact that Capt Robert A Bartlett, who accompanied 
Beer-Admiral Peary on hu trip to the Pole, has decided 
to employ the flying tpaehine on hia proposed Roosevelt 
Memorial Expedition, which he will lead next June to 
make an aonal survey of the North Pole 

Turning our attention to Africa South America and 


Other countries with unexplored territory, I believe the 
time is near at hand win n i xpeditions equipped with 
flying waft will venture into r< gains which so far have 
Revet been seen by civilised man From interviews I 
'Aave had recently with mm who arc familiar with ex- 
ploration work, I have garni d sufficient information to 
believe in the practioabilrtv of the airplane in this field 
Of course, there may be smi drawbacks to such a 
venture, the country to bi expl >ml would determine the 
success of the undertaking I urthermore, a machini 
used for this work would nuossanly have to be of u 
design different from the military type or the aircraft 
used for passenger and < ommercial purposes 1 his 
would be the ease m exploring jungles or deep forests 
broken bv high mountains for which Africa and South 
America are known 

Carl h Aksley, known as oik of the most famous 
taxidermists and sculptors in th< United States, who has 
charge of the African Hall m tin Museum of Natural 
History, Now York, la plating great faith in the air- 
plane for exploration work Vlr Akvtay is the inventor 
of the Akeley Camera, wtoch has b i n used with excellent 
results by American photographers near tho front lino 
trenches during the war Hi is also an explorer and he 
plans a trip at the end of this ye ir to Africa in the intt rest 
of science During a di*< ussi.m I recently had with 
Mr Akeley he said that then an nt ill great fields open 
tor exploration, especially in Smth Aimrua, Africa, 
Madagascar, Asia, New At aland and islands in the 
Pacific Ocean The reason whv «j little is known about 
those regions is greatly due to tht difficulty of getting 
into the into rurr with the orthnarv means of travel 

Mr Akeley believes that it would hi possible to fly 
Into the country to be explored md Imatt a suitable 
landing plaoe Then it would bt a matter of study- 
ing the oountry, its natives and animal lift in the 
immediate neighborhood It would no doubt be better 


if a group or squadron of planes tould make the tnp as 
R might provt too risky ftu n siuglt machine to sit iul 
into the unknown I he expl >rer-aviator might hnd 
it difficult to IoluIx a mutable binding due to dense 
forests but I understand that in soim regions like 
Central Africa thcri art wid ipt n Hpatts with short 
grass that should provt i leal us m urplant s landing 
and starting point 

Dunng a lecture recently delivcictl Indent members of 
tho Aeronautical Hooiety Mr Willium Hi < 1 1 >1 the New 

York Zohiogical Society spokt on South America and 
the Airplano Ho illustrated his spetth with lantern 
slides showing photos of forests taktn from airplanes 
The pictures were from the battlefields of France but 
Mr Beebe used them merely to domnto what might be 
done m Mouth America with an mrcraft camera In bis 
lecture lit said among other things that some interesting 
sights could be seen by flying over the vast forests of 
Soul h Amt rit a Tho man too travels on the ground 
said the lecturer 'has no ldMfcMfvtoe beautiful scene 
which the crowns of trees in tht dense forests present 
to the aviator Such a study of a forest with its bird 
life ought to tempt many an awatoi to take a trip that 
would prove fast-mating while at thi same time a little 
risky and dangerous 

‘The airplane should prove a valuable iaotor in the 
mapping of a country and tins tould bo done with a 
mapping camera The photographer tould soar over 
the gigantic forests and rivers of which wc today know 
little or nothing Lvory largo rivor and its tributaries 
in South America could thus be recorded for our geo- 
graphical records 

It might be stated in this connection that a mapping 
camira designed for airplane s has boon mveutt d Jt is 
called the Brock Automatic ( amcra and is suspended 
from the fuselage of the machine it is so pivoted that 
(f onlinint in pngi lot) 
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The Canal Street Hudson River Tunnel 

To toe Editor of the Scibntimc Ambiucan 

The mooting of the American Society of Civil En- 
gineer* held on the evening of the 19th of March, was 
one of the most interesting that the writer has ever 
attended T he paper presented was by Mr Austin T 
Byrne on the proponed traffic tunnel under the Hudson 
Biver at Canal Street from Manhattan to Jersey, with 
especial reft re nee to the plan approved by Gen Geo W 
Goethals and on the plan of execution as proposed by 
Jno F <) Roui k* the noted foundation expert and 
tunnel builder 

The need of such n tunnel or an equivalent method of 
carrying the highway traffic from Manhattan across the 
Hudson, is conceded by all persons and by all engineers 
that have studied the problem, and I am sure after 
listening to the discussion of tho paper, that alt of these 
present at the meeting were not opposed to the building 
of a tunnel, but as Mr Fdrgie expressed it, they hae 
their doots about the methods proposed, and, to soim 
extent, about the ventilation of such a boro to Carry 
automobile traffio after it i* built There can be no 
doubt, after the masterly analysis made by Mr. Byrne 
of the amount of traffu that such a passageway would 
have available to carry upon it* oompletroi^, as to the 
ueed for haste in doing something to relieve the traffic 
bandar that now exists 

The dHOUBUons by Mr Jno V Davies and by Mr 
James For fie, the noted tunnel expert, mads it very 
•tear to thoee that there ware many grave problems to be 
solved, before a tunnel of the magnitude of 43 feet thnt 
ban been proposed could be constructed, such as the 
design of the shield and of the lining There is no 
manner ei doubt in toe renter's mind but that the shield as 
ploptoed by Mr O'Rourke has many good points, and 
urrotoRjtytohtf a careful study of it were made in the light 
a I toe top to to nee that was gained to toe ooaXtnntion of 
toe > ptotoflfc &0daon River and *ha Thames River ttmneU 
at London, that a taodifltotlon of it mitfrt prove wceec*- 


ful This can only be ditirmimd bt a most careful 
analysis by expert engweere and tlun b\ lh< ixpimliturc 
of a comparatively large ininint of imitiiy in its ton 
strurtion 

There was a manifest distm lin itiou on the pirt of the 
engineers present to give »»4 re il consulting < ngmcenng 
free, and this ir manifestlv pr >pir io tin. stalls <au well 
afford to pay for the most cur ful invtHtigHtion of all the 
points involved and the tx|inhtiire of $100 000 ot 
more for such engineering work will cirtoinlv result in 
tho saving of millions of doll us m usnlt ns expenditure 
and in some great engine* ring i put it mis that othtrwis* 
umv go on the rocks 

The remarks of Mt YValti r < Fnrmhv who hoe had 
large experience in the use of < >n r< n bloi ks in a smalh r 
but similar tunnel 15,000 feit long it ( It v< land under 
Lake hrii makes it spparini i! I not nil of tlu troubii 
has been anticipated in the It sign of tin shell of the 
proposed Hudson River Irntti I omul and that if the 
design is p< nested in trouhh will r Hull not only from 
jacking strossis in the ion nt in shoving the shuld 
ahead hut that there it, tin mii iiis dniht as to tlu 
stability of tht shell Phis t nfirtns tlu ixluf of other 
uigmecr* of experience thit I ikig< will most surily 
result if tin structure ha tin ill\ I nit I Ik hi ohje< turns 
again an not beyond the im h if can ful studj and 
analysis 

The construction of tin |i s» nt tunnels up (hr tlu 
Hudson and of those uni r tli i hainis should on- 
oluttyelv that the vanabR pi Ksiiri of inmprdpHwl air 
required at the bottom of tli cl i Id md at tht top os 
not a ijght matter in «u<h i i mbit diameter* u<- i as 
used fur those successful sti i tin « ho tt tun bl i„ «d 
with asgurance that thfifltHii. n if I ugtr shields must have 
some special provision for tnl mg an of the VdmtRm 
The plan proposed fur tlu 4 i fm t < anal Mtreet tunnel 
has undoubted men), but n ilifuations of comparative 
Simplicity suggest thehuMlv.- that would not only 
keljiin tliiawsy, but woulii ib. bi of groat advantage in 
keeping the shield in hnc v< i tu dlv and h orison tally 

The great objection urged I \ ihi advocates of other 
means of erotong the Hudson the impossibility of 
properly ventilating any tin nel fm such ■ large amount 
of automobile traffic as is pi thnblc and M hi admitted by 
Mr Byrne, is certainly tht most scrums and a problem 
tiujt * not so sure of finding i wife solution. The fact 
is that the Rentoylvwiia Railroad officials did not 
*e neatly oooMdcr toe use of tunnels as against a bridge 
until it became certain that electric traction oould be 


sun cssfully used I to Minty and Stvorn tunnelg in 
lugtoiid wtre limit for steam trafli but it did ui>t re 
quire long for them to to changnl to dtolriL opi ration 
n« soon ns it was asmmd of succiHH 1 hi Sivirn tunnel 
it is trui was praiticaJlv 2d 000 feel in knglh and had 
fans H) feet m diameter and 12 feet widi The Mcreev 
tunnel was 3 100 f«t long and had a scparaU tunnel 
dnvm alongside (f mvunfeit diameter for ventilation 
the fans bung 40 by 12 feet ami 10 by 10 f«t m 
this will bring forcibly to th. In mind tin difficulty ot 
vmtilating tunuils and mai ' othir nxaiiiplis might to 
cited to make more fumble tlu grimly of tins problem m 
tunnel operation The r«eent ihungt of tht ( asiade 
tunnel on the ( rest Noithern Railroad in tin ( anemic 
mountains from steam operation to (Retro i« «.« II 
known 

When the qurstiou was asked Mr Byrm as to tin 
amount of automobile traffic in tin Bia< kwall and Rot to r 
hi the 1 mini Is under tto Thames at London tto hrst 
nairnd hung 1 Itlfi Ret long for the endow d poriioi and 
tto lattir being only about as short as this his n plv won 
about 40 p<r tent J hi figures given as probable foi 
tto Hudson a« di rived from tto T sst lOvir bridge tiallic 
was about 80 per et nt of tto t raff c as auto hub or inn ks, 
which ik dim bR the hgurt for tlu tomduu lubts A ot 
it ik quite sun that thi nssertims of uignutre who h»v< 
tarefull} made iiersonul invcKtigitmiis u trm that 
it ik uecessaiv to shut down the iraffu in tto I ondon 
tubes at frequent intervals to all uv ttom to clear of 
llnpluvHant and dangi touh funu s 

The gas to Im dealt wit his tin di ullv eaiboa monoxide, 
which in any consuh r ilili amount is fiial md in any 
amount greatvr than one part in 2 OIK) will in dim uiuse 
thoae that are brought into tonul mt (ontiot with it to 
contract dwcaKts of the uiuilnloiy Kvstem such as 
pneumonia parahsis and irt< n iscIciomis I Rib was 
all pointed out in the \ igust tlh I<)I7 issiu of the 
Mcibntifu Ami kk amu a hit <r signed ‘N.w Yorker 
who, as the writer happens to know Iiih midi tto most 
extensive invistigatiims into the subjut that has (wan 
undvrtaken Hum stmlv was mad( for :i Himilar projul 
conkmplatcd bv another oitv I hi Scikvtikic Amkri- 
ian at that turn commented on this editorully and 
( mph iKixi d the need for cautiou in going ahead with iiny 
traffic tunnel suih as was contemplated for the Hudson 
ttivtr This waa mentioned in the discussion at the 
meeting of tht Ameman Sonet \ of Civil Engine ere, 
and attention called to a mon ruent urtah in \our 

(( (mllnurit ( n png 
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America’s Great Effort in Ordnance — I 

Supplying Our Two Million Men in France with Artillery, Machine Guns And Rifles 



A train of 7-Inch naval gun* and 12-Inch army mortar* on railway monnta 


W E doubt if many Ami mans out aid* thi War 
i)i pa. 1 mcnt havi any eonuptioii of tho mormons 
scale upm yyluih our produituu of urdnuut was ion 
ciivr 1 and larrnd out in thi Inti war Imii d jt will 
ioiui with a slunk of mupriM to (hi avi rng< iitusm 
(o li am how largo a propirtion of tl < lost of n war is 
diu to tin prodmlionof artillery Winn tin war icasul 
on Novi mix r 11th it hi 1 < > 1 tin l niti 1 Stalls ap 
proMinali )v $1S (Kill 000 000 an I no il.ult t hi r< uh r 
will I (Mtonmlud to ham that on tin saim dtiti i ur 
Ordnnmc l)i partmi lit tail upi n iIh books n tin w n of 
loinphtiil and outstanding orrli rs t hr inoriiiiiic sun 

fin inn oooooo 

I his vast i\pi nditurt jh i \]ilajm d in tin ai < ui| niiyn g 
ilugritii showing tin ililf rum in tin inti of in n ist for 
ill irlnanii in pi in mil in win timi win i it is fully 
1 00(1 pi i unt giintii I In w ir and liar oi guns ml 
llu amount of anmiumlu n (\pinihd in piau tun art 
ur\ in nil rati thi uiiiinuiiiti n lung that th v li I I 
(argil praitm and (hi iiiiinl i r of minds find |ir gun 
to annum bungs limit i I is li pr i Itici lit T li i rosioii 
mil other wiar and liar Hut whin war louus with its 
in n asi of arum s its i noriuous daily rii maud for am 
munition and its hiavv wiar an I ti nr on guns and nfhs 
tin demand imrtasis fully I (MK) pir iuit and in tin 
prniHss of luirnaHing a small irmy hii h as thi Undid 
Statis had in piau turn t > mi it thi ill mauds of a grint 
war by imremuits of tv million mui at a tuns, it (an In, 
sun how stei ply the i urvi of di maud runs up and how 
wi begin to plan and think not ill million* but in billion* 

if dollars 

It I* Ordnance That Make* War Costly 

Eurtlurraore, it is generally not understood that 
ordimme mi lulling rifles, mat him guns fiild and heavy 
guns piwder and explosms is in it self exieedingly 
(oxtlv material A d >/ou years ago oni tould approxi 
matily eatuuntg thi <osl if hiavy artillery on a basis 
of $1 000 pi r ton hi thul n 12 mill r iO-ton gun would 
cost l r )0000 liuliv llu mst must In at hast $1,500 
{air ton an 1 may ajipi ixuualn $2 000 lo that must bo 


added tho <ost of the gun mount Moreover in tho 
whole held of UKthanual englm ri g (litre an ftw if 
any coiudrui turns w hioh tall for i« alw iluti ly high grudi 
nmtuml und as ptrftct workinn shq as ilois ordnmee 
in all its various branches Ucfori i p mud of material 
ran hi fabruatid and finmlud in n i untrv like ours 
that is totally uiipripiu-td for th w gmg of war of 




Rapid increase In demand for ordnance in wartime 


the first magnitude, it M necessary to liogm and build 
everything from the ground up, and the \anous plants 
must be of first-class construction and they must bt 
filled with machinery of tho nan high quality as the 
guns which they are built to manufi tun. Vdd to this 
that material and labor (outs wh viry high when wi 
entered thi war and that they < mlinued to nsi at an 


ever mi rinsing rate, and kti p in mind that the pro*- 
jKetni nisi of our aimy bail risen to 5,000,000 men and 
wvtrui milium more than that if it should prove to be 
niussary and it will hi understood whyi by November 
11th the total amount spent for ordn&nue was $6,550,- 
1 1 1,430 )(> aud the total amount appropriated was 
$7 175 206 457 

Why France and Great Britain Supplied Our ArtflUry 

liumnli&tely afUr our dm luration of war, an American 
i nm mission went In 1 uropi to < (insult with our Allien 
and dcUiuum upon a bioad plan id cooperation and *s 
(hr result ol (hut lonfinnei the following situation 
Hi vi lopi d 

Both thi British aud the I renth had dcviloped thur 
i rdnan e plants to such an extint that thev had com- 
ply trly i quipped their srmral arrmiswitll all thi ordnanct 
llu v (ould u*< —that is to say thu sujiply had overtakin 
and i sucdul thi (Urnaiid final Britain indeed was 
n th* ivi of dismantling a largi part of her munition 
pi mts and si tiding llu mm into the held army and we 
mlu vi tin iitmh win umtimplating the eamt move 
liny win lonsidiring the tutting down of their estab- 
lishments to the point at whuli the y would In. sufficient 
to tuki i art of riplairmontx 1 xpiriunct had demon 
strated that when once an army is equipped, tho annual 
n placement of worn out destroy! d and captured guns 
amounts to about 15 per lent of the total equipment, 
so that with eaih addition of a million men to the original 
army then wdl be an equivalent addition of 15 per cent 
for total replacements, as is shown in the accompanying 
diagram 

In tin reports tabled to Washington from France by 
Central I’ershing and tieneral Bliss, they atated that the 
Erenih and the British, by maintaining their great 
ordnance factories, would be in a position to equip an 
Aimncan Army of a mdhun men with artillery in wx 
months time The French offered to provide us with 
all the guns we should need of 75 i nm and 155 mm 
lalilnr, and i'lo British offered to supply us with all the 
heavy calibers 8-inch, 0 2-inch 10-inch and 12-uioh, 
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They ooked vm to concentrate 

00 propoUeata (powder) and 
high«plt*v« 

A great deal of unjust 
oritochm hu been directed 
a^auut the Army Ordnance 
Department, bated upon the 
aurtokan impreeuon that in 
accepting these French and 
British guns, we were taking 
material which our Allies 
needed for themselves As a 
matter of foot, we accepted 
those guns on the earnest 
reprwentotion* of our Allies 
and also — and this is a most 
important point— beoauee our 
using French and British 
guns would greatly relieve 
the stripping situation by 
relsMftw tonnage which 
otherwise m lam quantities 
would have to be used for 
traturiripment of ordnonoe. 

**»uM Heavy Ga- 
la addition to requesting 
us to concentrate on powder 
and high explosives, they 
asked that we should use our 
great manufacturing capacity m providing high-velocity 
long-range guns of large ooliW— 12 inch, 14 inch and 
10-inch, for tho bombardment of the back art as of the 
enemy To this end we made use of large numbers of 
our heavy coast defense guns and of certain v< ry ixiwurfu! 
pieces which were on hand in thi Navy Dipariiiitnt 
He also built some special 12-imh gum* and altogotbci 
we had a large amount of this artillt ry built or i ouung 
along rapidly iri production when Ur war <nim to >m end 
Our Output in New Field Artillery 

During 1917 the enemy still continued to show sur- 
prismg endurance and striking pow< r and it lx < ann 
increasingly evident that the cnllapst of Hussm vuw going 
to release a largo tin mix r of divisions from (ho eastern 
front which would be available as a Ionium run rvt fir 
future operations (onstqutnfly and vtry y\lxtly our 
Army Ordnance D< pari mint lnid down n itiiidimtion 
program based upon the possibility that thm might Is* 
two or three years more of war nett ssitiiting thi main- 
fenanoe ultimately of an army in 1 ram t of four nr five 
million men It would not hav< hem wise to nlj in 
definitely upon 1 rench and British gun ami shill plants 
and it was felt that wt ought to uivir all futuri ion 
tingendes by bending every tffort to produce a maximum 
output of new artillery of ull i alibi rs and this was done 
Huge plants, too many for enumeration hem, sprang up 
all over the country, existing industrial plants were 

1 hanged over for tha construition of artillery, and several 
enormous plants were planned and construction begun 
upon them We took up the manufacture of mortars 
such as 240-mra trench mortars, the throe-inch, four 
inch and six-inch Stokes mortars, wt purchased and 
equipped on entirely new proving ground adequate to 
the enormous amount of tratrng and proving work of all 
kinds which would become increasingly necessary 
this plant, which was located at Aberdeen on the 
Chesapeake, rapidly grew to be the largest institution 
of its kind in the world, and at th< signing lof the armistice 
it included a staff of over 300 officers with 4,800 enlisted 
men Additional proving was done at Carney’s Point, Sa- 
vannah Bcituate and Krie proving grounds. This highly 
creditahle branoh of the work will form the subjt ct of the 
second thapter of the senes in which we shall give the 
detailed statistics of the guns, and howitsers furnished 
by our Allies and manufactured in our establishments 

Rifles, Macbiee Guns and 


The Department has every 
reason to bo proud of its 
wartime work in the produc- 
tion of rifles, machine guns 
and ammunition 1 he table 
showing the total production 
for France, Great Britain 
and the United States from 
April 1st, 1917, to November 
Uth, 1918, proves that, as 
compared with our Allies, 
who had a running start, we 
produoed pearly as many 
nfles ss the two nations 
combined, and wore coming 
along fast with mac tune 



ced la a kill, which German airmen could n 


PRODUCTION OF BIELEs M \< IIINK GUN8 AND 
AMMUM 1 Ill’s 

April 1*1 1917 tnNii Ixr lltli ltllh 


How rapidly tur output 
was mounting will be seen in 
the table showing t hi aver igc 
monthly prod in (mu for luly 
Vugust and htplimbtr 1918, 
when wi were turning out 
more nfhs machine guns, 
and uniinui limn than our 
two alius ami nearly os 
many i nihiii rifles as the 
Iriuili 1 lit British b wu 
gun in thf n iitkr nf vw ight, 
conn s nu iyy iy bi I w llii the 
lruuh than lmt and our 
own Browning mat him rifles 
and tho lit ay y watu i uiltd 
Vickcis and Browning ma- 
chine guns 1 ulilic in | a 
tunic in the inrly days of 
Hr war was natural liut it is 
now recognised that tlx delay 
whs due, mainly, to thi fsi t 
tluit we deouled to use tho 
nmless cartridge, wIiilIi has 
undisputed advantages, and 
that this nonssituud making 
certain modifications We 
do v< loped tho Browning uiu 
cluuo rifle and machine gun, 
both possessing points of 
admitted superiority 

AVERAGE MONTH LA I ATE OK PRl)DtJ( TION 
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Twelve-lack army nu, on railway mount, range 38 mfleo 


s limit! that tin ubnyi outliui of n 
ng thi ordnniitr itrurgmcy will 
tho minds of all to whom attention r 
ronvntion t lmt our ailmvi merit m ordname was not 
only thi gnatost hut one of the most mi utorioua in the 
wholt range of our construe tivi operations 
(7 » in continual) 

Construction of Large Motor Veuel in Glasgow 

T ill British twin screw Diesel engined vessel 
tHemipp, whuh has just bom built by a fdnsgow 
shipyard is according to tho lmal prtss tht largest and 
most powerful motor vessel in the world it is of 10 000 
tons dcadwiight, and has two sits of engines eon 
strurttd by Messrs llarlaud At Wolff, nt their l.lasgnw 
works these give a total of ti 000 whuh figures 
rtprisont a vtry marked progress in this tvpt of yissel 
The engine room atixiliurus also all dtik machinery, 
including the steeun ggear 
arc cleitrually drivtn, the 
power ht mg gt nerated by two 
auxiliary Diesel nets in the 
engim room A small od- 
futl I oiler supplies steam fi r 
lusting mid cool ing systems 
and for fire-extinguishing pur- 
posiH 1 lit ml fuil is tarried 
in double bottoms 

1 ho v fusil is designed with 
four masts thrte of which act 
as tlomtk posts, and tht at 
couimodation for officers and 
t row is on the most up-to- 
datt lines, separate messrooms 
being supplied for st aiuen and 
motormen and separate living 
rooms for the crow 






The “Now Mmtoa” recking 21 knots 


U. S. S. "New Mexico” 


A Description of the World’s First Electrically Propelled Battleship 


P ROBABLE no bftttlpnhip cx.iptiug H VI s 
Dreadnought the pioneer of all blg-guti battirv 
and turbine drive line ever ex filed inori widespnad 
interest ami lomment than lh< I S S N i» Mixuo 
the first battli ship a flint to Ik (quipped with rlidrit 
drive 

Hdtmal propulsion I ir vessels is not strutlv win at mg 
a new idea it lias bun ngituti d for some vear« past txith 
in Ibis country and abroad but it is nnlv quit< recently 
that it has lx mint an a< n mphsliod fact lo Mr W 
L K Emmrl b< longs the uedit on this side of the 
Atlantic while in h nropi tin Svcnska 1 urbinfabnks 
Aktiebolagot Ijungstrom of Swiilm Inis been t hi prmii 
mover 

Aftu luuth writing and discussion on the subject of 
electro propulsion success was achieved in 1911, whin 
the Navv Department awntdtd « contrail totht tioneral 
Eleitrit (o in luni of that year for ileltni propelhng 
machinery for 1 he l S (oUur .lupitir auordingto 
designs prepared tv Mr lininit 1 hi unqualthed 
suites* of this installation risulbd m the Navv I epart 
mint s del ision lo install clirtrii piopulaiiiii in the New 
Mexico and after furthu stuiiv and investigation of 
the problem tins dirision has linn ixlmdid to rover all 
capital slops 

lhe‘ Niw Mi vie is nit of the three battleship* au- 
thorised in 191 I In r sistc r ships I c mg Ihi Mississippi 
and Idaho win I me equipped with din c t-drive 
Curtis and Parsons lurhini* i apeoltuly 1 he Navv 
V ard at Brookly n w is si li lid t bn 


the conti nit for tin elt 
at a (list of *4 U 001) 

In appearand the 
seinbles he t lmniiilali prielei 
picture of the 
between tin ' 


s awarded 




lin 


o for 


woall mounting Iwt Ive 1 4 m< h 
guns and tin usuil live mill torpedo deli use lintte I is 
also provided I hi ussel is ot the following principal 
characteristics 

Length on L W 1 b»0 00’ 

Length over nil 024 00’ 

Breadth, ext leme on 1 W 1 07' l 1 / 

Fraught, moan, In L W I 10' 00’ 

1 ewitgneci speed, knots 21 

The propelling miiehimrv eonsists of two sin muling 
current turbo-gene rutors >pi 1 it mg I mr motors one con- 
nected to oaeh line of shutting th re heing four pro- 
peller* 1h* general arringimenL of tin ingtnc and 
motor room* is shown on pag i4 ! 

The motore, when devoloj mg ulout 29,000 shp 
will drive the msel at her desigm 1 spied of 21 knots 
the corresponding revolutions pir minute of the pro- 
pellers being 1«6 7 


By Henderson B Gregory 

1 he generators have two polls neb and the motor 
stator windings have a switch win h i in bo thrown to 
give the m 24 or 10 poles, thus provi ling two prime speed 
reduet ions 12 or 18 to one Spied variation with either 
pole connection is effected by changing I hr turbine speed 
Vt speeds up to about 18 knot* one generator »* used 
to drive tbi four motors, each on the UWpole connection 
trom 16 to 17 6 knots, one goner tor is used on the four 
motors inch on the 24-pole c nine e turn from 17 6 
knot* to full spi ed two generators are used inch driving 
two motors on the 24-pole comic turn 

I hi mum turbines are of tin 10-stage honsontal 
f urtis tvjie, designed to develop full power with a steam 
pressure of 2-80 pounds gage at the stesm chest A 
am turn through the turbines is shown lit tig 2 The 
lasings art cast item split hon ntally and bolted to 
gether lhe steam end heads i 1 valve chests are of 
cost ste I, and the exhaust casing-* iri rast iron 

lhe rotor shafts are forged «t< 1 and carried by a 
bearing of the self-ilining typ at eaeh end The 
bucket wheels are forged steel and see urtly kevid to 
thi abaft the first stage wheel having two rows of 



•New Moke's" «t for feB sawed ahead 


buckets, all other stages having single row" All buckets 
are of non-eorrowve material 

There are 30 nossles for the flret stage, arranged in 10 
groups of three nossles eaeh The Steam to each group 
of nosrlen is supplied by a separate valve, controlled by 
the governor The nosxles of the other stages are east 
in the diaphragms the latter securely held in the turbine 
casings and fitted with parking rings at the shaft to 
prevent steam leakage between stages 

A thrust block is provided at the front end of each 
turbine just forward of the main bearing It is of tha 
Single oollar ty po and arranged for ready adjustment. 

Each turbine and generator is connected together by 
a flexible coupling, to insure proper distribution of -the 
load on the four bearings of the set and to take caw of 
any variation in alinement of tubioe and generator 
Steam for each turbine passes through a strainer 
integral with the throttle valve, tbenoc enters the Steam 
cheat and from the chest, as do tor rained by load require- 
ment*, through one or more of tho 10 controlling valve*, 
to the first stage nossles The speed control of each 
unit is by mean* of a centrifugal governor mounted 
vertically on the front end of the turbw* and driven at 
reduced speed by worm gearing from the rotor shaft 
The main generators aw bipolar, each of 11,490 kw. 
capacity at 4,242 or 3,000 volt* They are of standard 
construction with cast iron stator frame and core built 
up of enameled steel punching* securely fastened by 
dovetail connautHpe to the stator frame. 

The generator rotors are forged steel having radial 
slot# machined in them to receive the rotor windings, 
which consist of code of heavy strap rapper ronneetod 
to series, specially insulated tot (fits service with par- 
ticular regard to protection against dampsaes The 
rotor windings are secured against centrifugal stresses 
by metal wedges provided to the stota of the rotor oof* 
Ventilating fan* are fastened to the end of each rotor tor 
forcing air through the generator*. Th* rotor* are 
earned in self-alining bearings 
Two 300-kikiwatt, throe-wire, direct current, geared 
turbo-generating sets an installed tor wwitotton of 
main units apd for driving engine rows auxiliaries Th* 
turbines tot these pets are non-oondanalng, the exhgnst 
i same being used in the fifth or eighth stage* 


Jha voltage Aflitoted to the main gmerntor^fiU era 
h» roitod to tfftdMtreyand Ugh* lp*da,had akn to |«Mdph 
t&* temporary large excess oTswrftottoft »*o**pary atom 
rorowtog Th* use of the booster* r L * ’ 11 

variation .poesfbie without 4 
Heaved to tb* tutors which d . __ 

hfiowato e a o toa g s ot s are of *WM toJtoga w the d 
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S lAlW 4»to Jwftnrtltini making ur chaag* to the switching tt is extremely oil at a maximum [treasure of 300 pounds per square 

i Oo«ueetk)« are to aprefigad WM ttt nsshtoary tut tbs Mi Witch be rugged and absolutely inch to the burner* which are of the mechanical atomua 

r Mil m& mr f i oireulattng ptuagMt my n&gfcfo, also that p toawtion* be taken to prevent the tion.type, seven per boiler 

«liU»lWqr|WSWtaW(MM switch from jayrwg Wt and opening the field cirouit 

Uta Induction notott are two-phasr with aixadeatahy A great deal of < are ha* been taken re- 

windings to tee stator, So arranged that foe garding both of these features in the design of the switch ££££ J* ££$£* 


tvAor to* fM djfortitad -with 3* «r 86 pates in either The equipment m povided with temperature ind 
forward of reverse rotation Bwltebea external to the mg apparatus located on the mam switchboard in i 
metonsre provided for effecting the changes in pales and of this operator, for ascertaining temperatures of 
romtfc"'--- The stator framae are of east steel construe- chine windings at all ttmci Steam and vacuum gi 




tfaa with oore bttitt up of segmental laminations, the revolution counters, etc art alt 
sagBSUto being held securely through dovetail slots ui the board in front of the oparei t r 

frame Radial air ducts an provided along the length There are four three hladed 
of Hid cere, opposite to and in line with similar ducts in propellers of the solid typo mat him 

the rotor, to provide space for ventilation polished all over They arc Id fw 

lbs mors consist of oast steel spiders securely keyed IS feet 2 inches pitch, 50 41 „ mart 
to tjks shaft, te which ere secured the core* built up of and turn outboard Wbsh driving th< 
ssfcrepntnl lamination* There are radial air duots in 1 here are two mtdfi eondetuure , 
the sore of the rotor similar to those in the stator de- of cooling surface each, for i *rh 

with special provision to rare ^ trorOK 

external rheostat* and col |r«n*!rT i f 1 — 

lector rings Oh the motor* In *■ ' ■ ' 1 

[movide suitable torque con General arrangement of engine 

dlt» an* becomes unnecessary 
rhe weight of the rotor is i 

carried by two self-slming | 

bearings supplied with ull 
from the mam lubricating ! 

system Ventilating fans are ! 

fitted at each end of the 
rotor 

The altumating current 
switching arrangement com 
prise* in general two eight - 
pole double throw generator 
disconnection and volte*, 
charging switches four oight- 
pola sigh throw motor dis- 
connecting switi he* all hand 
operated at place, one bus 
ti* switch, operated from 
within the Switchboard cagi 
two three-pole double throw 
reversing oil switches and 
twu six-pole double throw 
pole changing oil switches 
operated from working plat- 
form by the four large levers 
shown on the opposite pngs 
and the fieid switches, eoo- 
trolled from working platform 

by two small outside loconio- " " 

tive latto levers a* shown . . , M » . 

Ua, tor normal conditions the switchboard is operated arc of the return flow (type with 
as tWo separate boards, each aide of the ship being in tube sheet* at ttemluuigiuf the tu 
dmadently controlled However, when operating all at tbs other end to sUpjgfor , vpam 
fpttr motor* or any combination of motors on one Steam is generated jfltm Hwmu 


and vacuum gages M2i generators volts 

revolution counter*, «tc are also mounted on the Main generation ampere* 

u.. r Mata generator* M volt* 

boaid m front of the opera! r Main generators fld ami* 

There are four three hladed immganeac bronse Main generator* r p m 
propellers of the solid feyjso ma< limed to true pitch and JJata So tor* 

polished all over They are 12 feet r > im he* diameter stjpof propel) 

IS feet 2 inches pitch, 50 It « inure feet projected area hUsT? hor»£-p< 

and turn outboard Wnfo driving the vessel ahead founds ofwat 

1 here are two msdXt aondcusi rs of IS 100 square feet Station *n<J 
of cooling surface eadh, «e for i arh main turbinp T hoy Acknowle 
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General arrangement of engines and motor re 



Acknowledgment is made of the valuable a*si*tanee 
- rendered by Mr A It C hey- 
ftAtN fUO ftrfM A l”* nt, V of the Bureau of Steam 
ftnginrenng Navy Depart- 
IflHPpi w ment m eonuoction with tht 
preparation of certain fea- 
( turns of this article and The 
f General h Inctne ( o for per- 
? ‘Ss* /v 4 / 'owHiwM $ mission to publish lllustra- 
m , 5 ■ w$P®BP w tions of tht electrical install 
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^sing of the Anti Adulttra 
tion Association of Khanghai 
it was brought out that the 
Chinese had the habit of 
addiug water to cotton in 
order to tnrri up the weight 
As regards the figures Pres- 
ident P t Pearce stated that 
during the 12 months und,r 
re view the association had 
dealt with more cotton than 
in anv similar period of its 
existence Of the quantity 
for 1917 1H18 84 per cent 

< out amid more than 12 per 
u lit of moisture, anil 7 per 
i out contained over 15 per 
cent moisture this bung cur- 
iously enough tbo same per- 

< on I ago ss for tht previous 
season If we allow the Chi- 
nese up to 12 per cent for 
thi so-called natural mois- 
ture in ( hma uitton no less 
than 71 per euit that came 
utidi r the tiotn t of the smuki- 
ation (ontainid added water 

i ovu 12 per cent of mots- 
turt 'I In constant aim of 
the association is to combat 
tins ivil and everything is 
being don, to that end 


Cross- scctfons) vt*W of one of the msln turbines 

c of the return flow &yi>' with tub,s rolled Into t 
ib« shout* at theinlct-gmi of the tube* and gland pa k< 


four Htoto** or any combination ot motors on on, 
generator, the bn* tie switch i« thrown in and the com- 
binmf prito(£cm*d opetatod as s unit the idle generator i 


diMomtootin* switch befog ope« 


Steam i* generated ^ 
tube boilers (irrangml 
three separate waterti 
are designed for a wpx 


Tim high Wltoge «fo«*t<» t 


Rubber Substitutes for 
Cables 

na Ah rubber is no longer pro- 
iVturablt in Germany for 
the manufacture of cablet 
and tht rubber substitutes 
obtained m the earlier day* 
of the war art no longer avail- 
able manufacturers have 
been fonod to make use of 

— bituminous materials or im 

pregnnted pu[>er The regu 

with tub,* rolled Into t c lations of the (human Institution of I lot trical Lnginetrs 
iiof the tubes and glaitii pa k, 1 h*v, been imsiitiwi to admit suth substitute umtenals 
tor t vpansion t and in the [ires, rebed tests the voltage has beta reduced 

jtm H ib( ock and Wilcox water- from 2 000 volts to 500 \olti after immersion in water 

breast in bitttnes of three in for one hour instiud ot 24 hours Aicordingly sonic of 

itnpaitmenfs Ibe boiler* the products now on the German market he on the verge 

ic'Hsure of 281) pounds are of tbo limit of minimum safety piurtic ularly for use in 


(xantotlon is used when fitted with xuperhcAbdvTito i bin a total heating surface warm damp situation* On the other hand the M- 


n (HIS aMMrtbr and the low voltage of 58, 458 Square fact, «PtKuv< 

B j wpplymg four motors an additional twtol jO,47h 

inerator diaeoHnenting switches are about 58 degree* T- jiuptrli 
njrfe Itw and premwon is made so draft are used for th»«dier* 

Coni JcWittMi* Short circuit can An elaborate fuo* q*f'sys»-ru i» installed, oonsiwmg of 
rttnatrtin nor can they be i out Ught service foMtfor pumps two located in each 

«ta«* AH switches, extreme fire mSS*, , " 

m. *r* mtooHMl to that they cannot fuel tank dtacl 


torn to qptoed before each fire room, sut% at i TV service pumpa 


ipwvi of -uperheaters, which have cable* manufactured b\ out of the Gorman firms with 

4,471) * ] 1 1 nm feet, sufficient for impregnated paper lnsulntion are tapabltof withstand- 

Iptrhtut Oil fuel and foroed ing thi normal peai c-tunc tests 

liars The article in the Fifctrotechnwch* Zmitchrxft continue* 

ystriu is installed, consisting of to describe a series of tests made on a number of types 

M pumps two located in each uf cable* including tho M-type Moat of the samples 

tor pump* draw ml from the reached undesirably low insulation values after 15 mtn- 

dwcharge same to the mictions utes immersion in water After 24 hours immersion 

fcieh are of the Vary pressure all of them broke down betwet n 270 and 550 \ olts except 

sre nm two service pumps in tho M-type, that stood up to 800 volte Tho effet t of 

TV service pumps deliver the bending and heating is also investigated 
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Agricultural Labor to Caw Cripptew 


' two important object* own be made *0 to dovetail 
into each other that a single operation accomplishes the 
attainment of both a fact realised by our remote an 
center* when they coined the phrase killing two bird* 
with one stone 4 very striking example of this ooraes 
to hand in a report 1 u 1 before the I rench Academy of 
Science* not long km a* to the remarkable effioacy 
in reetoring woumii 1 mtn suffering from the secondary 
reunite of their lnjurn* to the use of their limbs 

lhe ttequellae os thi y an tiruitil of nern us wounds 
are various and all tmr or less disabling even per 
manently if special tare hi not taken t( relieve them 
They include not only the stiffness f thi joint* which is 
always an attendant jfprtlongid lisu« < ven where the 
joint itself remains uninjured but sa tilings adhesions 
lack of muscular an 1 norvu i« |» w r stiffness of new 
scar tissue etetnu lhe ti aim nt if these must 
follow the actual healing if th w mnd itself and is 
accomplished 1 y a vam tj of methods such os hydro 
therapy thormo-tlu rapy 1 itntlurap} mormol or 
mechanical mossagi anl uls< operations which employ 
cortical motor ex italion* of he muscles produced either 
by suitable gymnastics or by apparatus carefully devised 
to secure the mechanical repetition of the proscribed 
movements 

The applications of water, heat and electricity as 
curative agents arc highly valuable in special cases both 
as to the local reactions obtained and the stimulus to the 
general health hence in many instance* tiny are prac 
tieally indispensable As far as concerns the mechanical 
exercises however whether as individual gymnastics 
or as mechanotherapy involving more or less complicated 
apparatus it has the marked disadvantages of being very 
expensive of being conducted indoors of being necessa- 
rily limited to one or two hours per day where the number 
of patients is largo and most of all of being so uninterest- 
ing to the patient as to produce a lassitude and ennui 
which are generally unfavorable to the patient s wdfare 
Those considerations led the physician who presented 
the report to substitute agricultural labor os a rostora 
tive treatment for the said sequtllae of wounds The 
experiment which bogan in October 1914 on the tract 
Of land called La Hohtude at Mart dim in the canton of 
La Bride a hospital annex containing 1215 beds had 
continued for 30 months whi n tlio report was presented 
to the Aoademy on April 2d 1917 and had met with the 
most remarkable success, particularly in the case of 
patients who had boon previously accustomed to agn 
cultural labor The implements employed were merely 
the usual simple tools used for farm work the hoe, the 
spade the rake the plow the wheelbarrow and so forth 
but it was found that them could bo made to supply, 
singly or in combination every possible attitude or form 
of exersise required for the restoration of function 
The obvious advantages spring not only from the 
surroundings of fresh air and marc plentiful sunlight, 
but from the fact that the prescribed exercises oontinue 
for many hours daily instead of one or two and this 
without ovor-fatigun sincu there is no constant appeal 
to the attention the movements depending largely on 
the reflex system which is physiologically almost inac 
oessible to fatigue 

The greatest benefit of all perhaps in due to the 
oontinu ius pleasurable int< rest arming from the aebievu 
ment of tangible impersonal result* that normal delight 
in productive work felt by all healthy indi- 
viduals It is of course requisite that each 
patient should have the nature and amount of 
hit work carefully prescribed by a competent 
physician who must see that the labor involves 
the required motion of the part affected pro- 
portion the effort to the strength and fix the 
hours of labor He must also see that the 
patient does not substitute short cut* by using 
other muscles Thus a man with a stiff right 
arm might get more work done by using his 
left arm but the real purpose of his labor would 
thus be foiled The director thus sums up the 
benefits accruing 

The result of this truly physiological form 
of therapeutics of this functional reeducation, 
have been most satisfactory sot for the wounded 
men both physically and as regards their 
morale for the country from both the military 
and the economic point of view As to morale, 
the entire mental outlook of a hospital patient 
u changed by work in the fields Physically his 
general health and hi* eardiao and pulmonary 
functioning kocp pace with the rapid decrease 
of the local disability From the military out- 
look 80 to 90 per cent of the men have been 
restored to servioo Finally an economic gain 
is achieved by the very considerable amount 
of supplementary farm labor thus secured 
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blind and deaf T Yet such person* are always to be found 
here and there, and they are communicated with after 
a fashion Helen Keller and others have been able to 
read lipe with their fingers, and in a recant article in these 
pages a deaf-blind girl was mentioned whose associates 
converse with her by '‘writing out their words, in 
ordinary script and a letter at a time on her palm 
For some years as a result of tht war we may expect 
to have among us rather more than usual of these doubly 
afflicted unfortunates Accordingly it may sot be out 



Subjoined is a diagrammatic curve showing at a glance 
the number of days of agricultural labor obtained by the 
institution at Martillac Thu came to 30,000 working 
days furnished to agriculturists in the two cantons of 
La Bride and CCrone. 

A Talking Gkrre for the Blind-Deaf 

I F it m a problem to keep a blind person in close touch 
with the world about him shat shall we say of the 
difficulties of communicating with one who nt at once 


rr 


to offer tod 
Owtowwto 
mete hie Mf- 

pop. Dr. Ten*'* ^ T 

tote, records show that to etobr a ..... 
talked with his wife by means 5 an alphabet Jj 
on the junto to too finger, and it he* been sn 
that the icheme ia vastly aider than even tidi, 

Dr Tatty a layout is perhaps to satisfactory a one to 
could be employed, and it makes provision for all the 
totters of the present English alphabet, which is not th* 
case with all of its prodeooseor* And Dr Terry at towt 
brought to bear one new feature, which made it posajjde 
for him to talk with total strangers who were pot ac- 
quainted with his system This feature consuls to » 
thin glove, marked with the totters in the location* which 
bad been assigned them When the doctor had mM* a 
new acquaintance, ail ha had to do was to draw this 
•tore, and he was at onoe equipped for eonveraafen 

Stool hr Gobs 

TBS metallurgy at gun *teel has been grootiy altered 
* as a result of the war This u particularly tree in 
this country and u probably mere or leas so ip England 
and FVoaoe As the war drew to * Mose, steal for large 
guns was being made m a radically different manner Mum 
had ever been thought poeaible, even early to the tote 
In both England and m this country it was i 
fact four yean ago or less that only e. 
steel could be safely incorporated in ordnance ^ , 
The plants especially built in this oountry early after 
our entrance into the war, adopted this p r o e m. The 
reason for this policy was that it w possible to make 
by this process unusually pure and reliable metal, sad 
it was thought only by this method The great dis- 
advantage involved, however, hi the length of time to 
produce a heat of such steel In all such work the 
complete deoxidation, the formation of the proper sla gs , 
and the refinement of the metal consume from IS to Iff 
hours in the cose of a 40- or 50- ton heat with tht utmost 
care necessary As the development of tire ordnaaoe 
program of the United States pro gressed it wo* found 
that the large electric furnaoe refining hot metal on a 
basic bottom, could and did produce gun steel equal, If 
not superior to that made by the long-drawn-out acid 
open-hearth process 

While a 8~ per-cent nickel steel was the standard 
alloy incorporated in many of the guns, it hi stated 
that at one of the large British plant* a plain oewbob 
electric steel was giving entire satisfaction to the last 
months of the war An interesting report, also, is to 
the effect that m one American plant gun steel that met 
ordnance specifications satisfactorily wo* being made in 
basic open-hearth furnaces — a steel that wo* tabooed 
for guns before the war and later 
It is probably f fact that had the war continued orach 
kmger the electric furnace would have been the first 
selected a* the agent with which to make ordnance oteel 
It was even being scheduled for one of the later pleats 
and this is so, not so much perhaps because of the supar 
lonty in quality over acid opea-hearth, but because the 
some amount of suitable metal eon be made in about one- 
third the time In prosecuting a war, time wants 

The Coetof Stippfaf Belts 

T HE graph*} computer, which enable* us to toy s 
ruler across a group of scales on which our necessary 
data ire laid out and to read then the answer 
from the tutor s Intersection with another seals, 
is now a familiar friend We have shown 
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This chart beats a slide -nd* tor finding the costs/ haft-«l>!*«te 


perhaps be forgiven if we show another 

An appreciable item of preventable factory 
waste is belt slip But until he knows jut 
how much his bait slip u easting him a mono- 
faoturer can hardly go very far toward tie 
prevention for there to no gain to sport" 
ing a thousand doll are to save five hundred 
The chart which we show will unrated tide 
little problem without the aeomdty for catting 
in a power engineer 

If the total percentage to belt spp be 
marked on llhe A and the overage pnes paid for 
coal on line B, there will he determinrt » point 
P on lino C If this point P bo then taxed 
With the proper point of line E, on white to 
plotted the annual ooal consumption, It ndU 
out line D at a point indicating the oapual 
oost of the belt slip nuisance Our figure (Sews 
the problem worked eat for a toast suffering 
frota six per oent slip, and bum{£|J.oS8ltoW 
Of coal per year at *4 per ton The feet of 
the holt dip is helte seen to be no lees than 
IrtO per annum, to Spite of the rotber small 
•ede to operation* iadtocted by the tew fuel 
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^*WG»®TI! is rapidly brooming * 

xs£Btt&£&su£ 

WSimH» Swri now it is tbs cowrote 
imp st ear wWeh ■ attracting attention 
.not only as the latest applies tlon of con- 
crste, but one that promises to be far 
reaching 

Ths beginning of practical plans for the 
manufacture of reinforced concrete freight 
dors dotes from 1909 when a patent for 
Meh a ear wm granted to Joseph B Strauss 
of ChioagC On account of the war, con 
Aruct&fi of a trial car was delayed and it 
WM bttt recently that the first car of the 
gondola type, was completed bv a Chicago 
company and tasted under service con- 
dition* Not only in the material used 
but in ft* design and the details of con 
strueUon, it raproaeiit* an interesting de- 
parture front usual methods 
7b* basic feature of the design is a steel 
skeleton body forming the outer boundary 
c 4 the oar, and mounted upon a steel under- 
frame The concrete walls and floor are 
contained within this frame and together 
with the frame and floor reinforcement are connected to 
ogd interlocked with the undrrflrsme 1 be stool frame 
forms the finishing and protottive edges thus entirely 
shielding tbs concrete and also serving as a complete 
system of stress- bearing members 
In the construction of the test oar the cement gun 
was tided 1 be forms were placed on the outside of the 
«ar, and the cement was shot against them from within 
Hie outside of the car that is the surface afiaiust the 
forms, wss given a smooth finish hut the interior was 
loft much as it came from the gun 
Tests of the completed oar, both empty and loaded 
demonstrated its practicability for rough nervine In the 
tost without load it withstood extremely rough handling 
in switching, and came through without injury Sub- 
sequently, the oar was loaded with 6 6 tons (1C per cent 
overload), of sand and turned over to a switching crew 
tor seme* handling It withstood this test also without 

'^Othsr rnqHts. sea claimed for the concrete oar It will 
not ***d (rotating and w# W*»et»e*Uy eliminate main- 
tenance- shama ft* iif* wiil hs snieb longer than that 
of tbs wesd ss cor Hr wM h mre the important advan- 
tage* ohts, of being unaffected by its oOrgo, and will 
o sa s s gas otiy he- adapted better than the start oar for 
h q uMiggrt ag and aches 

Hons are already under way for the quantity mnnu- 
pfidiaseCam The foot that the first one was built 

I mmctioQ and ooftperotion at the United States 
Mm IwetMrthm, and that the Ifimois Central 
RofironA took «v active interest in its construction and 
to*t£ tMttwrta* that extensive production will not long be 
drtkqnst Steam* oar is fi> be tried out for thirty 
dOyw-bg-tW fUtnoia Central Railroad, after which it is to 
hr tam e d osar tatha United Btstas Railroad Adaumetrs 
dan for each esrsdaaat it may mm fit 



Pioneer concrete gondola car which is now undergoing severe 


TTse Current Supplement 

M ORT and more the engin or an i tht manufacturer 
are coming to reahte li w much the uiurosiope 
can tell the m of the normal an i abn irm il strut turn of 
metals nf the causee of failure «vm if tht manner in 
which failure opera Via But it s never uisy to use the 
microscope and sometimes tht special difficulties of using 


ANK of the grant dmwbook* to the extensive employ 
VJf meat of dirigibles in the past has boro the matter of 
haOSiug Huge dmgibtw, such M the Zeppelins, csH for 
fa mm ■hods the construction and maintenance of which is 
a lings item of expanse. Po- 
tnttatfce drawback, however, 
tbadhngifaie m a type has of 
IrtagrttiaJ consider able favor 
Britain snd America, 
bS SSS MS Of its numerous miK- 
*' iij cam mere! * 

trf the hugs sheds 
‘ cusa diagiUes 
shed shown in 
■ vino ilhtttro- 

rtoM, which kLatad at 
T^inttaAii-rieaailoae 
«f JDsmijmtlro The aro 
sod motor trucks about Urn 
beea^thsahed.Mw«.thwiee 
•mm Men ef its stse tiro 
front of this sbed rotate* at 
*we imnmtffe doers of yd- 
vsartsed few, Wed at to* 

I®iS3S 



One * t the front doors of the 




t rt f l ft d rtbed iea rtrt i at ’ftevee^ penueay, In the occupied part of the farmer empire 


it in a given cam are truly formidable it 
the ourrent issue of the 8< ientiek Ameri 
can SuiMKMBNi No 22f> 7 for April fftli 
somt of these diffii ill tins arc ml forth with 
suggestion* for muting them in uu article 
entitled 7 hi A fit- mh-oim in \Uh! Study 
whith pays h|k ltd itfmtion to the prsb 
lims of lllumm ition \n ithcr discussion 
of lutircMt t > Hu i tallurgist is Lorronn 
of Braun in S ni It itir I fau acoount if 
Radto-At tivdy » cot it meed from the 
previous issue ai i a 11 1 1 uunpleted in a 
tlurd lustallnunt Vu it 1 ertut of Ibc-way 

corner of the eiun(r> wht h si o dd fa* of 
intorwit to more thm tit insiginfirt nt 
number of tourists ti it i t nil) find tluii 
way to it is dost nbi d in I ant ( ity as w ill Ik 
inferred this is a canyon tity of tht cliff 
dwellers An excellent soqu 1 ti the pit 
vioua wwk * diKUssion of balance 1 rations 
will be found in 7 he Mineral Elm ruts t« 
Amn al Nvtnlum by a member of the Ohio 
Fxpenment Station In somewhat lighter 
vein i* A knentifU Coin Problen which 
comes from no less impressivo a place than 
the Philadelphia Mint Anatysu of Ike 
Meehemisn of Speech discusses this subject 
more thoroughly than we rt call having seen it discussed 
since the advent of Bell s formidabh elaboration of it into 
an alphabet of visible mouth gymnastics The Yellowing 
of Paper touche* upon an important industrial problem 
while Pactonr* for Natures Sugar and i>larrh tries to 
show how nature carries on maaatnei — operations of 
her own Fun Ian- short article* of interest will be found 
scattered through the pages of an unusually well balanoed 
number 

Rustless Steel Invention 

f T , HE romance of rustless steel one of the most recent 
* metallurgical triumphs is given m< roused prominence 
with the removal of oontrol The new metal with a 
bright surface end able to must the corroding effect of 
air water and acids without staining was discovered 
just pnor to the outbreak of the war and was immedi 
ately oommandeered by the British Government for use 
in airplane construction and for purposes whore strength 
and durability, combined with rust resisting qualities 
were invaluable The steel is a Sheffield invention, and 
was chanctd upon largely by accident A local metal 
lurgist Mr Harry Brsarly author of numerous standard 
works was experimenting in the armament shop to find 
a means of preventing erosion in gun tubes After some 
of his experiments he noticed that osrtai* puce* of 
chrome steel had not suffered from eorroexva influences 
under conditions which would have rusted ordinary steel 
He followed up this due and what w known as stainless 
Start was eventually worked out and added to Sheffield s 
metallurgical triumphs It wow applied to manufactur 
mg cutlery 

Kiln Drying Omit for Vehicles 

O Nr of the distinct developments of experiments 
conducted at too Forest Products Laboratory at 
Madison Wis during the war was a rapid method of 
seasoning oak 

It requires from two to three year* to air season heavier 
oak wagon stock Better stock lias been scoured by 
drying this heavy green oak according to Forest Bervnc 
recommendations and the 
time for 3-inch material green 
from the saw is reduced to 
90 or 100 days 
Three large plants using 
t hro - sy stem hove negligible 
losses as compared with losses 
at plan is using other meth 
ods which range from 10 per 
cent up to complete loss 
Where there were heavy dry 
mg loams there was hiavv 
pressure for relaxation ui m 
spot turn so that poor drying 
meant not only an excessive 
loss nf sloek and a holding 
up on deliveries but prob 
ably also poorer material in 
wagons 

Oik fumituro plant wirii 
orders for spare parts that 
followed improper drying 
methods is reported to havi 
lost 925 000 worth of stock 
on one run stock which was 
being depended upon to keep 
the force at work 
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ervant to the Peop 
of the Globe 



T HE progress of the peoples of the But machinery tannot make its way 
world has followed the spread of w ithout correct oils and efficient iubri- 
machinery around the globe cation service. 

Machinery frees men’s bodies from To enable the marfilttery of fcho 
irksome tasks Their minds then turn world to develop its highest efficiency* 

tt> larger thoughts and larger useful- the Vacuum Oil Company has pro- 

ness Producing power expands. Life vided both the correct oils and the 

itself grows more abundant. scientific service. 
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Today* Vacuum Oil Company branche* dot the earth From these 
branches men familiar with scientific lubrication serve each nation’s 
u*cr* of machinery. Power engineers the world over have come to look 
to the Vacuum Oil Company for advice. At all ports of importance, 
pf Gargoyle Lubricants are held ready for every lubricating need. 

tthteing such service, the Vacuum Oil Company has become a 
sealant to the peoples of the globe. As conditions demand, this service 
will he emended. As new lubricating needs arise, they will be met. 

The work mutt go on. 

VACUUM OIL COMPANY, New York, U. S. A. 

1 thmettic N <m York Philadelphia Detroit tdmeapolu Rama. City Ran 

Btmtkn Boat on gU Pltuburfb Cfaioa|o lu&supolu Dec Molnu 


Comet 

Automobile Lubrication 


MSils 

A grade fir ra / type «/ n tier 

Gargoyle Mobiloil. lor engine 
lubrication are 

CaraerU MeUMI A 
Cvml. MoWtoll B 
(WaeybMeUbil E 
Caiforb I 4nb l l. i l Arctic 

The chart below Indlrete* the grade oc 


Teh «let unieM ettoerwbe noted II you c 
not lined In thU p.rtl.1 Chan «*nd lor b 
let Correct Lubrication which I bu theca 
arMbt ler sll ear*. 


_1|J ii I < Jhl I 


astdi ....... ds.’K 

SS US 1 S n s|l 

^ a 
tnjx., ^ * * * * * * * i a* a‘ 

" ,* t ; i ? i« f r i i 1 








.muwm^^sr^ NEW YORK. US. a! 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work m the Arte 


An Ironing Machine for Wire Rolls 

I N working with roll win, rein fort mg 
the concrete con trio, I or has mi 
doubtodly experienced a good deni f 
difficulty in keeping th< material fl it 
and atraight It is a gonl dial the mi 
sort of game us handling photograph* 
which have spent a >mt days rolh 1 i i 
mailing tube with thr apuml aggruvatn n 
caused by tho hri aking or hui khr g if 
•ingle strands or mishia 1i striighteti 
out a badly twisted rcll 1 y h ud n v lyis 
a groat dual of turn, and stmt itry dis- 
taatnful work 

Wa illustrate a hand \ lit 4 It device that 
takes 'hit unpleasant jr h out of tht work* 
mans hands and docs it fir him I ho 
end of the rmnfurt ing roll is inserted 
between the two rollers and the wtrt u 
preened out smooth and fiat in its pannage 
between them just as clothes come out of 
a wringer in a state of completu flatness 
It will be note I that tht rollers are 
provided with adjust ahli bearings so that 
more or lees pressure may be applied, 
according to rt quire monte 

A Speaking Tube for Airmen 

C ommunication betwton passen- 
gers in an airplane is a net earn tv 
especially in inatrurtioual and military 
work Because of the roar of the engine 
and ruoh of wind eonvorsutiun in the 
usual same of the word is utterly im- 
passible and telephonic or other signaling 
systems must be resorted to Of late 
there hoe been introduced a most simple 
means of communication in the form of n 
special speaking tube which is the 
subjoot of the accompanying lllusfrti 
tion 

The airman e speaking tuln is tht in- 
vention of 11 i Mlnssner a well-known 
radio engineer of Now York City It is 
at once simple light, comfortable 
efficient, and comparatively inexpensive 
It weighs less than three pounds It 
employs neither dohoatt met hamsms 
batteries, nor electrical connections so 
that there is nothing which cau get out 
of order Being built into exoellcnt and 
popular types of soft leather holmels and 
possessing earpieces of the best design 
this speaking tube arrange merit oan lie 
worn for hours without disc nnfort 
Ihe Miessner speaking tube has bun 
successfully tested on various types of 
aircraft, including the most powerfully 
motored airplanes In use the holme! 
should fit snugly so that an airtight non 
toot will be made hotween the ear 
cushions and the head without the 
necessity of undue lightening of tin chin 
■traps This is very essential in onlu 
to koep out interfering noises and pre vent 
escape of voiee sounds Protection from 
wind rush is very important especially 
in high-speed machines I his applies 
both to listener and to the speaker If 
the listener s head is in the air stream 
the wind friction develops a powerful 
roar whu h makes hearing difficult if the 
speaker a mouthpiece is in the air stream 
tho air rush will set up intnrfc ring noises 
in the tube that will siso make hearing 
difficult The windshields ordinarily pro- 
vided give the necessary protection In 
speaking the mouthpiece should be he Id 
close to but not tightly ugiunst the 
mouth if held tightly against tin muuili 
lip and jaw movements are mtc rlc rc d with 
and also the voice sounds are muffled 
A moderate voice intensity gives best 
results even though tho speaker cannot 
hear his own voice A moment s testing 
whan starting a flight with low medium 
and strong voice intensity will quickly 


it winch is the beat procedure 
ill be noted ui the illustration, the 
m tube affords but one-way 
mm Ation For two-way com rawn- 
i two sets of speaking tubes and 


A Univerial Prtntfaif Mur him* top of a bright blue salting ttoryf Or 

, , „ , , . perhaps the contrast i» batwsen htaoho— 

fll filled- in circular letter is an old- * sickly thing that looks «t though it might 
time friend How many times do h*va been a gray, and a teiUtifr 

I nd it in our mail with name and Je t block or shiny blue-Msek, trying to ' 

[russ staring at us in violctt from the tell «S that they ooms from the same 

source Sometimes the pathetic effort 

to make good the deception of a personal 
letter, to us alone of all the miuipns, la 
further embarrassed by * "Sir” rtenffhtg 
«n eighth of on inch above or below its 
"Dear,” or by an entire fflt-ta printed 
at <t i harp angle to (ha body of the tetter 
or actually overlapping the Utter 
h-Very large mailer of circular letters 
knows by heart the difficulty of making 
fill-ins match He knows, too, that his 
campaign* can be successful only to the 
extent that he is successful in meeting 
this problem He knows that nobody la 
going to pay the same attention to the 
opening pawgraph of « aelf-convietod 
circular as to the same soction of what 
ought, on appearances alone, be a 
regular letter, and he knows onty too 
well that that first paragraph is the one 
„ , ...... with the kick, the one that most "go 

mt permits ef carrying on • ow” if the satire letter is not to fftll 

/ airplane flat— -and fall flat on its faoo in tha waste- 

basket 

Some 10 years ago Mr E IS Strewn of 
Des Moines began working on s maohine 
for process letters that would oat go 
straight to the Juhk-m*m; and «b4«t*rt 
to improve the appearseo* a f tha ffiMn 

ads 

flhmtretsd Herewtth. At tt* nuns time, 

* wide range M toftfantf feature* have 
he« ^htod . ^ t b at we have hew really a 

With this maohine a letter it printed 
in one color, * ditterent paint and ad- 
dreas is printed mi aash letter In the sum 
odor, and m absolutely the right pises, 
a letterhead (if wsaWd) and a signature 
am printed at the same operettas^ la 
the same color, or, ip second or in seacard 
and third colors Tht letters ore printed 
from a roll of paper and out off *t the 
proper length All thftee operation* mu 
timed and work in perfect harmony, 
at ft speed of 5,000 lot tars per hour 

To do this of eonree the wmebiuw uses 

pspm- in rolls This in itrelf means a 
great saving in tbs buying of supplies 
Ths names sad addreftSSfor th/K 
are embossed Op small sine pistes, whiah 
w. kept to tire in alphabet! rel *d«r; 
m this'respret ths machine pmttoaify 
duplicate. vattonS othett wtrfch we hires 

book into an iaWrehaageftfeie drew*- b, 
thgir original order 

lh# paper is advamed from ths reH 
11 Inches st s time, this being ib* length 

is St ft stonffif tf? body of th»B£ 

! asSsSSii 

, «w* etrery appearance of A type- 

written letter Is Obtained— in 

th» a name plate is brought into preftW 
and name and address are printed, along 
With the body £ the tetter, through^* 

3 \3SJttt%ZVX2Z 

ttfltea, unless tht* mm sores ip. 
gmtoM TiK)i'«ki 
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Recently Patented Inventions 

Britf Description cj Recently FcMtd M t eb t ttktl m 4 Electrical Deeku, Tati*, Farm Implements, Etc, 









scientific American 



It's 
toasted 


Working on the plans 

Sometimes it’s a hard job ; you’ll en- 
joy a Lucky Strike cigarette — there’s 
nothing more delightful than the 
famous toasted flavor. It’s toasted 

LUCKY STRIKE 


cigarette 


The real Burley cigarette 
the flavor developed and 
enrtrhed by toasting like 
buttered toast 

Do you smoke a jdfw f 
Then Lucky Stnke tofrgeco 
same formula it's touted 



*98&L £77 £. S 


It's toasted 
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Products Made of Simonds Saw Steel 
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Further Evidence of 
the Superiority of 
Keystone Copper Steel 

Actual time and exposure wrought these results. This is 
hut one of multiplied instances that show the excellence 
of the copper-steel alloy. Does it prove rust-resistance t 


In manufacture - the game gauge and from the tame 
beat the only difference being toe Allot or Coppm 




Apollo 


Galvanized Roofing and Siding Products 

aa formed from ApoixoRkvitone Copper Steel Cal 
vanned Sheet* give unequaled aervice Key atone 
d in Black f 1 - - *>— * — "" 


and Tin Mill Product* of every description and 
AMERICAN SHEET AND TIN PLATE COMPANY, Omni Offices. Prick BslHteg. Pittsburgh, Pa. 




e Boo g fW l t fW—t; 

(C cmlit m * j NaayeprMi) 

kwpple Creek Met abwt 16tf U*i \ 
The total due barge, with Uua total vertical ' 
subsidence indtoatea tbrtthwe wu present; 
in the area drained from 40,000,000 tel 
60 000 000 gallons of water per vortical foot 1 
Canful estimate* by engineer* made at 
the atari of the tunnel work showed that 
to lower the water level by pumping 
would have coat more than *5,000 per 
vertical foot Upon that baeU the Roose- 
velt tunnel ha* aaved tb* mine owneti oi 
the ( npph l reek district fully *3,000,000 
to nay n thing of the other benefit* erf 
elmnnt tumplottiy dry mine* at the low 
levcla Mining operation* above the 
tuntul lm el never again wOh b« hampered 
by wuiir Shaft* sunk bolew tb* tunnel 
level will no doubt, encounter water. Twit \ 
t)hi« "'ll require pumping only to the tunnel 
* ill ii “l i ad of to the surface 

1 1 turini 1 ha* been connected by 
with f ur of the principal mine ahafta 
of the < npplc Creek district The** are 
the LI Paso Mkton Creeaon and Portland 
ahafta Several important 
teRrils also have been driven Then* 
m cl ide the Fuller crone-cut in the hi Pane 
Wound 7f»0 feet Wag the Raven-Beacon 
Hill drift about 300 feet long the Creation 
latei al some 1 700 feet long, connecting 
|-Wltl the f reason mam shaft at 1 020 font 
and t hi Portland lateral connecting with 
the 1 uitland No 2 shaft at a depth of i 133 
feet and about 2 000 feet long 

One of the greatest engineering feats 
>ni| huhod during the boring of the tunnel 
was Invlng the 2 000-foot lateral from the 
man tui ni 11 ore to connect With the Port 
land N « shaft It mint be remembered 
that tl is gr Hind had to be surveyed at i 
dtj tl f 1 1 id feet and the luteial was no 
a straight line but a series o 
at) |il a I hi re was mut h speculation among j 
led over how near the. lateral | 
wo M < mo lo connecting with the shaft 


E R I men* engineer for the Portland 
oon i u > had charge of th» job and when 
the lutiral wa* finally connected they came 
tog th r in a perfect fit 

J 1 1 hist iry of the undertaking was filled 
witl r imatiee from the start because all 
miners believed that the next round of shot 
mul l ring to light some fabulous ore 
An I with all its hazards and unfavorable 
woil it g conditions not a life waa lost in the 
uni rtikiug 

Rover il veins and dikes were cut in the 
tun I Of these at least three carry ore 
of r id values In the C reason lateral 
a It rg tody of good ore wa* opened about 
400 fi t s uth of the shaft This is now 
ben g d ve loped with excellent prospects 
A v i t f high grade) ore was encountered 
in tl Portland ground not far from the 
N< shaft in the Rose-Nichol property 
a v i w is cut about 80 foot east of the| 
ehi ft \ riding good ore Many othor 
veils >f low grade ore were opened and 
UDil i! te ll> will lie exploited at some 
futu time 

^ 1 ly the tunnel stands as a monument 
to t I uildcrs and their belief in an idea 
lit Is iijiivenated the entire Cripple 
Cre g lde amp and while the camp is not 
like I r ill gold rush day* it 1* getting 
bari t a larger production Operators 
air b have liven saved many thousand* of 
s over their assessment for th* work 
anil J e t Inpment of tbo lower level* is to 
pre (dr i idly according to well informed 
mu g men of tho district 

I he Prevention and Care of 

Hook worn 

(Conil bus* from fxnfr IU) 
vwa i us Gulliver charsetenaw a* 1 the 
den u Is of nature aro met in Urge com- \ 
enunit i of Bcnn-avilued or wholly savage 
unskdl d labor are diff euit for 1 us to 
■visual ire \ et it u surprising to see how 1 
Web < mteunittea respond to Ah* Of j 

the woikare It might seem a L ‘ ' " 


t**k to educate ' •’group « So^TSSt I 
islanders to approdatkm ' 



device, explaining it* operation. 

iterate 

tag over a period of 
•nghlMU* te many c 
te regard to patent*- 
anyexpoosB to thecHMrt. 

Book on Patents is rent 
quest Tfito wjriain* 

aCBNtVK) AMBRKAN 

MUNN A COu. 

-a tar- ~ .x^c 



cripStasRstf* 


B agff te585a»Msu 

taart#m»*ruaa" 

upo* sppfiatUoc 

IU«h by postal jW Wwt www steV «Js Uk 


Classified Advertisements 

AdrortWo* in thU Mwm \* $1 Op a U*« No 
Im« th»* four nov more th*A 12 MftOtod 

^un» nv«n words to ths Uo# AH ord#**^a<w* b# 
)ooo»paJU sd by » rofJflltUiHO 



Danish Wholesale Firm 

want* sole representation for 
Smubnnvi* m electrical 
Whoical ttrtfclM, copperwiiw, 
interrupt**, wgfcru- 

Knenti, ete. Wh«^,*ddtm * 
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VOU mav have confidences! the 
* goods of • men'* wear shop that 
meoaxaeads the fiesta® Carter. 
Y po may be sure that the poky 
of the dealer ■ to pvt the cus- 
tomer ful value for ha money The 
Be** Garter m fast m quaky and 
fart m service. Ask for *, 

»» m* j*i*rwmr4 to 1 * 0- 

•Mnat moor oo., a M m, 



T« NEW IHDGET SLIDE RULE 

irv&m 


_lvid» ftd d and.obU.ct «o 
probUmr invoMn* ay n~. 



e wt My kri if x** * r * \ 

QUO ft SUDCftULE do , 


iMMHSSON 
Ml MINIM If 




X qushtr i» always 

y, th. B-i-wbil Ea«— 
pram the ideal tow east pewsr- 
ytaaiavameaMl COMPARE! 

Con pars net ealy the cesi but 
the oioawtb 

other fmlii muan flasmns t 
oeertratUoa. ■apfiaty sad reh- 
ebtiay wNA other anjOw / No 

ssrt£B£Ax±a 

Q*kk + at m+t tn*itoit r 

•the Bus sear Qua Co. 

M To* Su Ome CMp.**. 


i; bat ft baa bent done. In one 
district of the Seychelles Island* 
instance, every one of the 740 houses now 
haa an approved latnne, though only seven 
a ere so equipped when the work began 
'ih* suggestion that this statement refirs 
to European residents can easily bi <ln 
posed of by citing the fact that for th 
entire arohipelago the white population is 
but 600 And what has been doni in 
Seychelles has been done — in small areas 
to be sure but none the less effectively for | 
those areas— in the West Indies, in Siam 
Costa Rica and Nicaragua, in our own 
southern states Perhaps m the last 
named locality the problems of the workers I 
were as acute as anywhere, because here 
there was to be combatted not alone | 
popular ignorance and indifference 
actual hostility against interference with 
the liberty of the individual Yat in 66 
of the 300 communities in the South where 
this sort of work was conducted within 
certain period not a home was left without 
an approved latnne the percentage of | 
houses so equipped before the campaign 
i, for these communities 76 
So much for prevention In addition it 
may be news to a good many of our readers 
that a specific cure for hookworm has been 
In use for several years The campaign 
against the pest has had more or less 
publicity but wc do not reoall that this 
particular aspect of the case has as 
been touched upon in any save medical 
publications The facts are, really, some 
what amusing The worm occupies the | 
intestine the logical remedy la therefore 
to cause the patient to evacuate his 
welcome guests But the worms ar 
firmly attached to the walls of the intestine 
that they resist with great suooess 
action of ordinarv purgatives 

In this dilemma it occurred to the 
Rockefeller Institute s searchers that if tin 
worms could only he paralysed, they 
would lose their grip and be passed 
easily enough Two drugs were found 
whioh have this happy effect upon the 
parasites while at the same time producing 
no serious results in the case of a patient 
who was suffering from no organic wtak 
ness aside from the direct ravages of hull 
hookworms Ho the program of treatment 
consists of a dose of thymol cf of ohenopo- 
dium — just now the latter is preferred — to 
reduoe the worms to helplessness, followed 
by castor oil or some other purgative Onej 
treatment is seldom completely effective 
but the most virulent cases hare yielded to 
three or four, at appropriate intervals In 
fact baaed on the proportion of worms 
harbored to worms removed, a single treat- 
ment of ohenopodmm is found to have an 
efl cienoy of 96 per cent 

With suff dent time and sufficient funds 
and tuff cient workers, it is accordingly 
well within the possibilities that the Inter- 
national Health Board which is conducting 
the anti hookworm work, will suooeed in the 
practical eradication of this long-standing 
tace What such success will mean to 
world is suggested by the estimate of 
an engineer who places the disoovery of this 
treatment second on the list of benefits 
to the human race whioh have been con 
tnbuted by individual members thereof 
since the dawn of time 

Hunting Submarine* with i Sound 
Detector 

(Oontfnusd from po#* SSt) 
sound contact with the fleeing enemy 
The graphic chart published herewith 
wtU indicate to the reader, the ability of 
submarine chasers to maintain sound 
oontaot with the enemy and the efficiency 
of the direction qualities of the devioes 
when used in this manner 




$422 *422 $5-22 $6-22 $722 & $822 

IF you have boon paring $10.00 to $12.00 for fine 
A shoos, a trial will convince you that (or style, 
comfort and service W.L Douglas 17.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W.L. Douglas / 
name and the retail price is stsunped on the bottom. [L 
The stamped price sW.L Douglas personal guar-k. 
antes that the shoes are always worth the price ^ 

paid for them. The retail prices are the sai # 

They cost no more in San Francisco than they do in New York. 
Stuping the price oa every pair of shoes ss a protection agmixst high 
prices sad uosmomWc profits is nnlj nnr example nf thr esmtaat sa 
oasvor of W.LDoegUs to protect hu autosera. The quality ef W. L. 
Deaths prodact is guaranteed by store than 40 yean experience fa 
■along fine sheet. lie smart styles are the leaden fa the fashion 
ceaten of America. They are node fa a well -equipped factory at 
Brockton, Mass., by the highest paid, sfcSrf shoemakers under the 
dinctioe and supervision of experienced mem, all working with aa honest 
dstsrmfaatioa to make the beat shoes for the price tkat mosey am hay. 


CAUTION — Before jroatmybe sore WJUDoaglas 
Sam and t he rabul once is stampede* the bottom 
and the (nude top facing If the stamped price 

has been mutilated. BEWARE OF FRAUD. 


Kgggga* 
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HOTEL DEWEY ’TT* 

IN order to meet after-war conditions the DEWEY HOTEL, situated 
* in that exclusive residential section, at 14th and L Streets (5 minutes’ 
walk from the White House), has optned its doors to transient guests 
For many years the Dewey has been the offirial resident e of Senators and 
thofle prominent in official life of the Capita] The accommodation* are Li mi ted t 
and only those whose presence will be compatible with lU clientele will be ac- 
cepted It will be best to make reservations by letter 

Room tariffs, illustrated brochure, restaurant charges and other informa- 
t.on may be secured by writing FRANK P FENWICK 


The engagement which it illustrate* 
occurred one early morning in the English 
Channel A email squadron of wbmenno- 
chasers discovered an enemy craft moving 
shfaly up the Channel submerged. Form- 
ing for the attack they rushed over the 
qwt where their listeners indicated the] 
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AS A ROAD IIM TREE. It , IwU^MOwbW thrive. ». 

drr the m.rt »d»er«o condition, peothtein* deUeioa 
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TheValue of Suggestion 

In a recent interference proceeding involv- 
ing five separate applicants for a patent , 
three of them attributed their conception of 
the invention to an illustrated article ap- 
pearing m the SCIENTIFIC AMERI- 
CAN. By placing before your engineers, 
designers and mechanics for systematic 
study, copies of patents, you may stir their in- 
ventive faculties to your great advantage. * 

We can furnish complete sets of United 
States Patents— properly classified— relat- 
ing to your particular line of work in con- 
venient form for ready reference. Write 
out Manufacturers Service Department. 
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to be, dropped a pattern of depth 
bomb* end then withdrew to take obser v e* j 

^ISevensh activity sad the sound of 
hammer* ringing against the •hip’s eide 
wse heard i be submarine motor* would 
then start up and stop, etart and stop 
lain 

Further attacks were delivered and more 
line caim to the listener* from the bold 
of the submarine Evidently the Hist 
depth charge had taken good effect and 
the enemy a crew was making a laat deeper- J 
ate effort to reach the surface Then there | 
wse a died silence broken at hut by 2d 
sharp reports like revolver ehots The 
crow, giMng up m despair, had committed 
suicide 1 he lose of this submarine was] 
inter substantiated by the British Intelli- 
gence Dtpartment 

When 0»pt Leigh and hia party went 
abroad in November, 1017, he requested 
the Admiralty to loan him two high speed 
chaser* u which operations oould be begun 
in English waters but was finally obligod 
to accept t trawlers of 0 to 10 knots speed, 
becaum i f tin scarcity of higher speed 
craft at that lime 

Equipping these vessels with all of the 
«&U-eul marine detecting apparatus, they 
went out in (he 1 nglvsh C haunel on Nt 
leers Dm 1918 Shortly afterwards 
wirelep* i tssagi was picked up from a 
airship iming t lie position of a submarine 
which hud just boon seen to submerge 
The Cl ant < 1 hod been laid out in numbered 
squares 1 faulitati the immediate location 
of enenn (raft and the little squadron 
steamed \<r got their dec lots out and 
picked up till submarine s course 
! When bila a mg themselves about over 
the cm my depth bombs were discharged 
and lain a (i aw ling instrument was used 
Which ii di ulid that the submarine had 
been dull ved Great quantities of oil 
rising t< iho surface also substantiated 
iocess < f 1 h< attack 
Remaining m 1 ngJndi and french waters 
for several months where the American 
denoee proved of great value and were 
highly complimented both by Admiral 
Suns and British Naval Officers another 
squadron was equipped and sent into the 
Modi terrain an and Adriatic where at 
Ihia time submarine activity was at ite 
height 

TIm Barrsf* Ae r sss the Straits af Otranto j 

Because of the deeper water and less 
interfere net from surface traffic listening 
conditions wire unusually good A bar- 
rage lim of boats was organised across 
Otranto straits between the mainland and 
the Island of ( orfu to put an effectiv* stop 
to the c m my s free entrance to the Medi- 



. The t erman submarines leaving Pola 

r * obliged to go through Otranto Straits 
get to the Mediterranean and once 
through they had things practically their 
•wn way as there were very few patrol 
in th< Mediterranean The tonnage 
hunk during the first three years of the war 
shows the (ondition that existed before thej 
Otranto Imrrage was put into effect 
Our submarine chasers while on barrage 
ware constantly in sound contact with 
enemv » ibmannes especially at night, as 
they usually attempted to get through 
during the dark hours They would run 
down on the surface at their maximum 
speed an 1 »uld be heard far an hour or two 
Wore they came to our line The dif- 
ference if sound between an oil engine and 
an eiectri motor is so marked that it was 
vely easy to tdfl When they 
chahged from one to the other which was 
neoeesarv ns soon as they submerged A* 
they knew approximately where our line 
was they invariably submerged two or three 
mdes bef >re they reached the boot" 

The oourm. of the submarine wee plotted j 
from bear*! 


,te wale by the flagship of a unit 

logs given t > R from the other two boat#] 

#ftd elso from its own bearings When the 

tub marine had approached sufficiently industry along 
close, the unit wae got underway and “*■ ‘ 

DHuaeu vered into position for atfiadc* The Abe “ 


Mmm 

•ttMk wm mm wt mmk, „ 
nmfM m* me m Mmmrn 

three boats of a ait ***** 
ahead, wotMleyBPfWak^ 
over the area where the {gattM .h 
showed the submarine to M, 1 
Three of the ofcMm’patfdUwfei 
tlon abreast one dark vkht haapi'jft 
marine approaching. Itt bewmK 
tained by the two tm 
directly toward the • 
middle boat now heard the mphi 
approaching from a position i 

The enemy came nearer and 

finally passed nght under the eub-iAARrho 
does to the surface that thane on boRNrel* 
n wave of water along the kesl of tMh 
ship 

When the German had ( 
out in front, the attack a 
a pattern of depth bombs was * 
and the little fleet halted for furthL 
vations Pretty soon, the wid*»f the 
submarine e electric motors, was 
evidently in an effort to 
surface 

1 hen came a crunching notes not tfelDtik 
the popping m of n blown up pepsrtesff 
It was apparent that the submarine had 
been damaged, put out of control, Sted 
sunk and that she had oo [lapsed mm 
the tremendous water pressure at tfcdoe 
depths v 

Many incidents of this kind oooutt^d 
during the subsequent operations iu fwMftp 
waters and several submarines wsjm Re- 
counted for through the direct aid m tile 
American listening devuos 
In fact, naval expert* *vtbftv*reim closely 
in touoh with submarine detection dev elo p- 
ment during the war peribd, state .with 
(imviction that if the CooffiCt ! 4ad3 1 i#i|- 
tmued through another summer, the sub- 
marine would literally have been driven 
from the ooenn the promise of a condition 
due in a large measure to the perfection of 
submarine detecting apparatus 
It has also been stated that the notion- 
able change in naval taetke— from defen- 
sive to offensive — which marked this! 
country s entrance into the war wie largely/ 
caused by the application of America* 
principles to the pursuit and attack of the 
U lioat something macks possible by the 
practical use to which it was found the 
American submarine detector oould be put. 

Foreign Trade in Furniture 
OEVERAL phases of the war and pqAoe- 
*-7 time activities’ ^ the Forest Produobi 
Laboratory ah Madison, Wis , have a 
bearing on the problem* of shipping 
furniture overseas These cover the con- 
ditioning or preparation of the wood to sgig 
the climate to which the furhlture will be 
eent the use of waterproof glues, kiln 
drying, boxing and crating for overww 
shipments, and possible treatments to 
prevent depredations of Wood destroying 
insects While information is st hand op 
general principles, the application of these 
principles to the needs of the furniture 
industry has never beep studied, and oanr 
not be Undertaken without the coOperatipb 
of manufacturers ' " 

in general it can be stated that fureftid*^ 
anufactured in the north central states 
will cheek and open up when sent to dessrt 
regions, and that its wood will swell, the 
glue joints open up, and the veneering 
come off when it is sent to tropical humid 
regions Fernet knowledge of th* climatic 
conditions surrounding the use of the 
furniture at Us destination sod a re- 
production of these conditions -tf tbs factory- 
through the control at humidity In work 
rooms, should offer the succeed ul solution 
of this problem This would be coupled 5 
with conai deration at drying the lumber to 
the proper moisture content, and shipment 
m moisture-proof packages to insure 
delivery in good condition, 


It is felt that the U Watery am be off 
considerable asstetavse * .tbs imsttm 

' 
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The Finger in the Dike 


\X7HEN a whole countryside was menaced 
by a great disaster a frail human finger 
saved thouiand* of lives and mill om in prop 
erty People went about their daily affair* 
never dreaming of the impending catastrophe 
or of the tiny finger that averted it 

Today million* of people work and play 
and deep and eat totally unconscious that fin 
ger* in the dike are serving them and pro 
tecting them in every waking and sleeping 
moment 

The trolley or train that Carnes you to your 
daily occupation would atop dead were it 
not for the vigilant finger* in the dike back 
at the power houie— *topping the leak* by 
keeping the joint* tight and making pouible 
the manufacture of power 

Fatal railway accident* would be frequent 
but for the finger* in the dike that keep the 
air pump* tight *o that the air brakes will in 
stantly respond 


The elevator which lift* you to vour office 
would not respond to the control of the oper 
ator if the fingers in the dike were not keep 
ing the plunger* packed tight 

Electric light* would fail water in kitchen 
and bathroom faucets in fire hydrant t would 
not flow if somewhere the finger in the dike 
failed to serve 

You never give a thought to these iilent and 
hidden finger* in the dike 

They are Packings rubber packings UNITED 
STATES PACKINGS Packings that make 
joi ts water tight or steam tight or air tight 
Paikmg* that make possible modern POWER 
the keystone of civilization 

1 here is an appropriate United State* Pack 
mg for every need There is a United States 
Engineering service (free of all charge) that 
puts every plant on a standardized bans so a* 
to apply the right packing to the right place 
in the right way 


United States Rubber Company 
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WILLIAMS' 

SUPERIOR DROP-FORGINGS 
AND DROP-FORGCD TOOLS 

In every line of human endeavor there is always one name 
that stands out preeminently never as the result of ac- 
cident or chanre but of years of conscientious effort 

The name of 

J. H. Williams A Co., for nearly 
half a century has stoodfor SUPERIOR 
DROP FORGINGS and DROP 
FORGED TOOLS the best that years 
of experience, the employment of the 
most expert technical skill, adequate 
modem equipment and progressive 
methods have made possible 

Our two complete plants, at Brooklyn 
and Buffalo N Y serving Eastern 
and Western territory respectively in- 
sure quick delivery and reduce trans- 
portation delays to a minimum 



We carry regularly in stock many complete lines of 
Machinists Tools 



y complel 

including 40 standard patterns of 
WRENCHES m about 1 000 sizes with openings from 
ft to 7% inches 

WrtU for BooU't 

J. H. Williams <KX Co. 

"Th. Dna-rorgiBg Pmmmlm" 

* Ofice and Warehouse General Ofice. 

ZS S Clinton Street 2ft Richard. Street 

Chicago, Illinou Brooklyn, New York 


The Greatest Chemical Industry 
In America 

In 1802 the Du Pont Company made its entry into the 
chemical industry as manufacturers of explosives 

Since then, with our entry into related lines — Py-ra lin, 
pyroxylin and coal tar chemicals, kabrikoid paints pigments, 
acids and synthetic dyestuffs — our chemical interests have 
grown until today in the Du Pont American Industries there 
has developed the greatest chemical organisation in America 
At the present time U00 graduate chemists or about ten 
per cent of the total number in the United States are employed 
by thi various Du Pont companies 

Tour great research laboratories operated by thi company « 
Chemical Department employing in the neighborhood of four 
bundre 1 tichnicully trained men arc maintained by our com 
panv t> curry ou experimental operations for the improvement 
of existing proe esses to find the means of utilising our by prod 
ucts and the most economic nl raw materials and to develop 
new products 

I 1 or work of this character two million dollars will 1>p spent 
this year hy the Du Pont tonqan) exclusive of capital ox* 
penditurcs for buildings and i tpiipinenl 

Thirty analvtieal laboratories are operated by our companies 
in the testing of raw materials and intermediates to control the 
quality of our finished products 

A large corps of chemical engineers supervise the manufacture 
of advents Py ra lin acids explosives dyestuffs etc and 
promote the maximum thcinieui efficiency in the operation of 
our sixty plants 

In the world reconstrue turn era this broad American chemical 
industry will plav an important part 

The same I igical re ascitis that le d to its present diversified 
activities point to further expansions into other related fields of 
industrial chennstrv 

m 4k Co. 


EzplMtBf by Afeffew 

(Coatinutd flom gaga 117) 
it holds a level position regardless of the 
•waving or pttohing of the plans The 
exposures are made automatically, the 
number per minute being regulated by a 
gage The instrument la operated by a 
dock work driven by a spring, whioh is 
wound hy hand The camera holds ft roll 
of 100 films 1 aken in succession, as the 

plane files the photos would reveal a 
panorama of territory nearly 50 miles tong 
that is if the exposures were mads at an 
average height of 8 000 feet From thig it 
, is obvious that rivers could be mapped with j 
• great deal of accuracy 

When our late African explorers suth 
as I ivingstone, Stanley and Roosevelt 
went into the Dark Continent to study the 
flora and the fauna and to bag big game 
they had serious obstacles to contend with 
in the way of transportation Progress 
was slow and the greater part of the travels 
was made on foot There were long 
caravans of natives carrying supplies, etc , 
but even these could not reach all parts of 
the vast jungle., where danger lurked on 
ever) aide Airplanes were unknown 
quantities m those days and if some one at 
turn had mentioned the possible use 
flying machine for exploration work, 
he might have been dubbed a dreamer of 
the, wildest sort But times have changed 
it is my firm i unvirtion that in the near 
future wi will find the naturalist hunter 
soaring over the jungles of the wild country 
and with other a rifle or a machine gun 
bag his elephants from the air 

lhat this is no idle speculation but a 
perfect possibility 1 gained from Mr 
Charles Cottar formerly of Oklahoma but 
Ifttily of Nairobi, British East Africa 
He went to Africa in 1010 and since then 
has 1 1 1 ims quite familiar with the jungle 
where he went big game hunting Sines 
his tiret vuut to the Dark Continent he has 
made three trips back to the United States j 
to ibtuin supplies Mr Cottar did not 
let thi war go through without teeing 
ee He was a lieutenant in the In 
telhgnnre Section of the British I xpedi- 
tionnry force for 14 months serving as a 
scout He left Uganda October 20th and 
arrived in New York from Capetown 
December 2Td Mr Cottar took 1 movies ' 
of all his hunting tnps and these, he says 
he will preserve as a record for hiB family 
and fmnds 

I called ou Mr Cottar shortly after his 
arrival in New \ ork and asked his opinion 
the airplane as a transportation medium 
exploration work 1 found him very 
enthusiastic over the idea and he said that 
he wished many a time that he had an 
airplane when hunting elephants When 
these animals hide m the tall buffalo grass, 
which is higher than the elephants, it is 
hard for a hunter to approach thsm 
Mr Cottar asid that elephants in droves of 
I or more are found in this grass His 
idea w >uld be to fl> over the herd and then 
blaze awav with a rifle or a maohine gun 
at the animal selected for prey After 
the herd had been frightened away, it 
would bo an easy matter to venture into 
the hi Id on foot and take charge of the 
carcass 

Conditions in some parts of Africa 
such according to Mr Cottar, that the 
airplauo could be used to desirable ad 
vantage in reaching places which hitherto 
have biui inaccessible 1 he following 
t statement on the subject u From 
Nairobi to the Abyssinian border, a dis- 
tance of about 425 miles, there is a first 
class automobile road which has been used 
for military purposes On each side of this 
road we have what is known as the North 
frontur country, and this is partly desert 
and a very Urge area of it is unexplored 
It would be easy to use this road as a base 
for airplane tnps into the intenor of the: 
country and from my knowledge of the' 
land, there are open spaces on whioh J 
landings mold be made 
' Then again there is a railroad running I 
from Nairobi to Lake Victoria Nymnsa, and 
" tbs has been oroeaed by boat the 
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high cost of labor 
for^ftefetmg machines neces- 
sitates a high rate-of -out-put 
hsteyouf macluBc*- and you equip 
tiMte for tht« when you put on 
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Journsy could be continued by a good 
truck road for a distanoe of 165 mile* to 
Fort Portal Nine milea distant from this 
town we have Mt Ruenson a peak of 
about 10 700 feet The summit of this 
mountain i* seldom seen on account of the 
oiouds that constantly hang about it 
[ Southwest of Mt Huenson is a vast un 
explored oountry and by looking at the 
map you will find no markings as to what 
| a person may find hero This should surelv 
offer a most promisingly fertile field for 
the explorer 

horty miles south of Fort Portal is an 
open and flat country the elevation above 
sea level be mg not over 8 500 feet 1 he 
grass here is not much over six inobos high 
m many places and it would be just what 
an aviator would want for landing and 
starting his marhine If an airplane 
could fly a distance of 200 miles from this 
point and return the aviator would have 
au excellent opportunity of making ob- 
servations over a country which as far 
as 1 know no white man has ever seen 
before This is the territory that is 
known lor its savage dwarf like eanm 
bals and the homu of big game Ele- 
phants arc found by the thousands n >t 
mentioning lions tigers and other beasts 
of the forest 

1 believe a hunter while in flight oOuld 
bring down a tusker without any trouble 
Ihe battleplanes in turope have flown 
over trenches while maohiuo guns were 
spraying lead on the , neim Apply the 
same tactics when after big game and you 
are bound to get something The flying 
machine could also be used for carrying 
an animal like a killed Uou or a leopard 
from the interior to a highway or a railroad 
for transportation 

As before stated the type of airplane 
used for exploration work would have to 
be of a different design than that used for 
commercial or military purposes 1 will 
give a description of a twin motor trartor 
triplane designed by Leon N W Colin 
a young aeronautical engineer of New 
York and whioh he says would fulfill 
the requirements of a plane for the explora 
tion field 

The machine which is the cover subje, t 
of this issue would have a span of 77 feet 
a length of 43 feet a maximum height of 
lb feet gap between the wings six feet 
total weight b 800 pounds useful load 
5 800 pounds and it would be equipped 
with two 800-horse power engines The 
machine would have a minimum mileage 
of 860 miles 10 hours range of action and 
it could reach an altitude of about 30 000 
feet 

Its lauding speed would be 30 miles per 
hour Ihe fuselage is six feet high four 
feet wide and 40 feet 6 inches long It 
is mounted between the oenter and the 
lower wing 1 ho tanks are located in the 
fuselage also compartments for carrying 
supplies spares and cargo amounting to a 
total weight of 2 200 pounds In front is 
the open pilots compartment and back 
of him the enclosed compartment for two 
persons 

The spsm is 75 feet the center-section 
is 10 feet wide and the wings are hinged 
thereto so that the} can be folded back 
wards to occupy a small space When 
the wings are folded back the machine 
requires a road width of 33 feet for travel 
ing from one point to another The 
ailerons are counterbalanced and are 
located on the upper and oenter planes 
and inter-connected 

The landing gear is of the double- 
wheeled V type with a distance of some 
sixteen feet between the skid portions 
thereof 

1 hree stanchions m a vertical plane on 
each side of the oenter section under the 
motor are the features of the chassis 
supporting the machine Two additional 
stanchions brace the fuselage diagonally to 
the chassis and the wheels are so mounted 
as to permit the change of its vertical axis 
with respect to the nature of the ground 
wad its Irregularity Rubber chard is 
used as shock absorber and it is ^closed 
in a bauds* m order to ore vent en tending 
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Inventions and Trade-marks 

in the Foreign Countries ? 

'T'lME and money spent without limit to develop a business merely 
* creates property rights to which you have no title in most of tho 
foreign countries unless you comply with the foreign laws requiring 
the patenting of inventions and the registration of trade-marks, 
Foreign trade rights of Americans which are worth millions are being 
acquired by unscrupulous iiersous Are you going to lose your righto 
to foreign trade f 

If you are Interested in protecting your righto abroad address 

Foreign Patent and Trade-mark Dep ar t m e nt 

MUNN & CO. New York Cfcjr 



la the gram H tbs outshine is landed is 
high grass there is a msamwn distance of 
six feet provided before the top of the grew 
Will touch the wing eenter-secUon The 
tail skid m designed to give a* little ob- 
struction m possible in high grew The 
skid in of the ewivei type, to prevent racking 
the bodv in side 1 so dings Rubber chord 
is urn d n« shock absorber 

A I ipiaiu tail is used The Up oounter- 
balttii ul ilcrator# are lunged to the stabil- 
iti ra aud three counter-balaneod rudders 
art tlu support of the upper stabiliser 
plane one in the center, and one on each 
side in tlie nontar line of each motor A 
whi < 1 1» provided in the cockpit to change 
thi imglt of incidence of the stabilisers 
If (he mat fame lauds in high grass and the! 
motoni are running, the stabiliser* are 
pul t > Ihtir maximum angle of lift in order 
to uirn the weight of the tad The 
fit vibihtv of the grass is such upon that 
ini linn 1 stabilizer as to aid materially in 
its i using Upon clearing the grass the 
stal ill vt rs are set at their normal angle 
Tin mm hine is able to fly and climb with 
only irii motor running 

A Universal Printing Machine I 

(C mtmurd from page tH6) \ 

ni-ul tritv >f operation that stops the 
mm him of course it falls in the right 

pl < 

I lus accomplished, tho paper moveR 
firwirl 11 iiii lies bringing the next 
length in position In passing forward 
this listnnrt it passes through what 
am unts to a cylinder press, and it takes 
in pit ski ms from two electrotype plates — 
oik f >r tlu let tt rhead, one for the signature, 
aid >graph or otherwise After it stops 
again at the end of these operations it is 
cut off to a length of exactly 11 inches — 
ami there is the complete letter Pro- 
vision is made for a double printing of the 
lettirluad so that part of this may tie in, 
sav red and part in black, while at the 
sunn time the signature may be in any 
ooli r at all in fait, the only limitation to 
tin four-tolor effects obtainable is that the 
fill m must match the body of the letter, 
bung printed through the same ribbon 

In addition to this operation of printing 
filU d in circular letters, which is what the 
nittrhme is primarily designed for, it 
piHsisses other capacities It can be con. 
vu tid into an ordinary printing press by 
tin shifting of two gears, cutting out the 
ril hoii-printing mechanism The paper 
thin flow* through the machine con- 
tinuously without starting and stopping and 
httirheads order blanks, laundry tickets, 
hand bills, etc , may be produced at from 
i > 000 to fiO 000 per hour 

Again, with a very simple attachment 
wi may inn vert it into an envelope 
limthinc which makes a complote en- 
velop! barring one fold of the flap which 
must at ill be done by hand The envelope 
is i reused and gummed ready for the fold, 
and at thi same operation is directed from 
the drawer of address plates, and receives 
tlu return card in the corner The same 
spied is here attained as m the case of the 
circular letters 

An interesting added feature n the 
ruling device A set of ruling pens is 
mounted over the web of paper, which of 
c urse always moves in the tame plane 
by proper settings of there pent, any 
desiri d longitudinal ruling may be ob- 
tained, and as the paper flows through 
ih« machine crose-rulmgs and column 
landings are printed The primary pun* 
pose of this is to make possible the printing I 
of order blanks, but of course many other 
varieties uf business stationery can like- 
wise be turned out 

The Canal Street Hod** Biter 
Tunnel 

(Omttmud from aoee ttf) 

issue of Mareh 8th, 1910, in which H waaj 
claimed that you had retracted your former | 
statements The writer's understanding; 
is that the more recent article was simply] 
an acceptance of the oonelorioa that if] 
a much larger p e r ren t a g e ef ettbM 
• Bare, then ft a ' 


p<mM* to- eentlUto 

the public hare nothing 
assertion on the part of the aefaibatre ef 
the Canal Street project that it-. pan be 
ventilated, and it would be a graft re Me* 
faction to all concerned if the tfiffctotifie 
investigation of thievery vital matter seuid 
be published in full Thu yould cer tainly 
be more satisfying to engineer* and to Where 
interested, than the delivery of inveoti** 
and, ridicule of thorn that hare the termerity 
to question this particular point. The 
statement was made by Mr O’RflSBfk* hi 
the discussion that the figures made by 
the writer of the article in your issue of 
August 4th, 1917, were bared on the fric- 
tion that would be encountered in the rough 
bore of a mine, and without attempting to 
refute this statement, any one who has in 
the least considered this vital question 
must at once have decided that the wagons 
and autos packing the tunnel dull, would 
create eddies in the air current that would 
be many times the obstruction to the 
ventilating current that oould be offered by 
any kind of rough surface or lining m a 
tunnel 

The writer is one, who like Mr Lmdea- 
thal, is anxious if the matter oftaodt re- 
ceive an unbiased investigation and report, 
to see the tunnel quickly built to gtftire at 
a practical settlement of the t ‘ 
troversy The remark of one 
engineer that it was better to « 
small tunnel at Oanal Street, and inter 
others at points above this location in 
order to prevent the Congestion that gtbdM 
follow the completion of the pippeseii 
big tube, applies with equal force to the 
trying out of this matter of vehtflatioa on 
one small tunnel before spending so mweb 
of the public funds in what is most surely 
an experiment 

The writer hopes that Mr O’Rourks 
will be allowed to build the tunnel, if it 
eon be determined that the best internets 
of the two state* will bo bret served 
by such a means of carrying th* traffic 
across the Hudson, but I believe with 
Mr horgio that the figure named by 
Mr O ltourke is about A0 per cent too low, 
and 1 should regret it if the contractor 
were involved in suoh a loss, nor do I wish 
to see the state* drawn into any Such 
great loss 

Chab E Fowum, 

New \ ork Comuliing Bttyinoer 

Fuel from Household Waste 

A METHOD of utilising ordinary house- 
hold refuse has been invented by 
Mr Reginald Brown (President of thr 
Institute of Municipal Engine** *f Sag* 
land), who has supplied the following 
particulars The process is in operation at 
Southall, Middlesex 

It is claimed that the whole of the rofuar 
eoUeotod from house* (suoh at ashes, 
cinder*, paper, straw, and vegetable 
matter) can be dealt with and turned into 
fuel, thus conserving the coal supply 
Mr Brown assumes that in * community 
having a population of 100,000 there would 
be 35,000 tons annually of refuse, and he 
shows that -the sale of th* prewired fuel 
even when marketed at a low pace,' would 
result m oonmderable nrveauo and profit 
On arrival at the refuse dispoeal *ork 
the refuse is tipped into ' " ‘ 

duoed to a powc 


ippod into a crusher and re- 
»dsr. It is then rifted by an 
made Into small Mocks by 
means of a briquetting machine. No 
btodlsg material ft added at this stage. 
From the briquetting machine the blocks 
are placed on carrying tray* repaid* of 
holding approximately one ton, and Con- 
veyed by means of an overhead travriftg 
pulley into a drying store. One day ft 
tehally for air drying— the briquets being 
fairly porous— and on the following day ths 
trays containing the briquets am dipped 
bodily into teaks holding a mixture tfdS 
tor and pitch ed ausha oomfttoncff re to 

aadrehas* fwadadds' 
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i pointed out that oil-tar it used 
tin-ifri of Its hkh disinfecting, calorific, 
and ’leading quriitiss, u it contains 20 
par tent of carbolic and 20 per oaat of 
ptteb in • finely divided state, and being 
obtained from oil (used at gas works for; 
enriching gas) its heating value ia high 
It ia claimed that by this prooeaa the 
treating of the refute ia sanitary and can 
be earned anywhere without creating a 
ndtence 

On the question of cost tho inventor! 
mates that the expense of conversion in 
pre-war daya amounted in England to 
*1 03 per toh while the vtaue of the finished 
{product is about half that of beet ooal 
Befqm the war a plant capable of dealing 
with 2Q ton# duly would have cost from 
17,300 w 98,760, including the buildings 
The latter would cover a space 76 by 32 
feet, with a storage ahed 32 by 20 feet 
Suoh a plant, turning out annually 
6,000 tone at a cost {Mr ton of tl 82, would 
nthe briquet* wore sold at the low rate of 
13.49 per ton, bring In a profit of 83 660, 
while an output of 26,000 tons annually 
Would net 915,250 in excess of cost 
The inventor adds that, besides being a 
means of providing a valuable fuel out of 
CniyMnal now wasted the briquets can be 
used for domestic and atoam-rauung pur- 
poses and thus save the whole of the present 
cost of disposal Iho process is fully 
protected by letters patent in Great 
Britain and other oountnes 

Stonge of Coni Under Water 

r PHE October 10th issue of the Scientific 
I Amskicxn contained an interesting 
article on the weathering of coal in whioh 
ondar-water storage was mentioned as 
the eafast method of keeping bituminous 
Coal. Most people who store coal are 
agreed on this, but while the Brunet's 
Island reservoir, illustrated and described 
he the previous article, may indeed be! 
the largest one deliberately created for 
the purpose of coal storage, it is by no 
oceans the largest pit used for that purpose 
A Kankakee, 111 , oompsny has a com- 
plete sub-aqueous storage plant with 
double the capaeity of the Brunot « Island 
reservoir In the building of this plant 
an abandoned limestone quarry was 
utilised, the water being supplied by 
natural springs which keep the quarry full 
The aideaof tho pit are in excellent shape, 
the rock haying been channeled The 
storage capacity is from 200,000 to 250,000 

E s, the quarry being about 700 feet long 
910 feet wide and 30 foot deep Soreen- 
I, the small-etsed product of the mines, 
era flushed by water out of railroad cars 
and down a ohute into the quarry As the 
Coal piles up about the bottom of the chute, 
it is forced out into the quarry by means 
of a 1 0-inch centrifugal pump operated 
by a 75-horse-power motor, pump and 
motor being mounted on a barge that floats 
in the basin The pipe line, 10 inches in 
diameter, rests on pontoons To reclaim 
the ooal, the process is reversed, the ooal 
Is pumped from the quarry into the con- 
mete pit at the base of the inclined elevator 
Wbea this pit it filled, the water ov e rflow s 
back Into the quarry Coal from the pit 
is elevated by a flight of perforated buckets 
through which much of the water drains, 
•nd is delivered into can on the railroad 
track Two thous a nd tons per eight-hour 
day oaa be unloa d ed from can into the 
quarry, and 1 500 tons reclaimed in the 
■aae tlme AU ooal up to three inches can 
bt handled, 

At Whiting, Iod , there a another under- 
water eoahteorage riant even larger than 
t described. Thu pit, which 
created for another 
t long, 390 f«M wide, 
t he* been lined with 
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ptag. Four trestles carrying standard j 
gage tracks extend from end to end of 1 
the pit, and there u a track on each bank 
parallel to these In this way six trams 
may be handled at once The ooal in 
unloaded by gravity and reclaimed by 
looomotivc cranes 

A concrete storage bin of unusual desigi 
is located at Hillsdale Mich It cornu*! h 
of a pair of reinforced concrete bins 28 
feet in diameter and 78 foet deep Bottom 
dump cars are unloaded through a track 
grating the coal being then earned by a 
conveyor belt to a bucket elevator and 
dumped into the bine at the top The 
bins are roofed and so constructed as to 
prevent the free tmulation of air As 
preiautwn against fire each bin has b 
1-mch pipes set verth ally, each pipe having 
an opening at the top and three or four at 
intervals along the side With these it is 
possible to flood the bin from a press urt 
line in the event of a blase 

Hints on Storing Timber to Prevent 
Decay 

M ANk senous losses from decay in 
wooden struetuies are possibly due t > 
the fact that the timbers used were in 
fectod with wood-destroying fungi whil 
in storage These losses can be gpeatli 
reduced by keeping lumbor storage yards n 
a sanitary condition 
Strong efforts should bo mado to iter 
the product on well drained ground, re 
moved from the possible dangers of floods 
high tides and standing water 

All rotting debris scattered about yard* 
should be eolleotod and burned no matt, i 
whether it be decayed foundation and 
tramway timbers or stored lumbar which 
has become infected In the case a f vord* 
already filled in to considerable depths 
with sawdust and other woody debris tin 
situation can be improved by a heavy 
surfacing with soil, slag or sirailaitmaterm! 
Weeds should be out away from the piles 
to allow good ventilation 

More attention should be given to the 
foundations of lumb t piles in order te 
insure freedom from decay and better 
ventilation beneath the stacks Solid 
foundations should never be used In 
humid regions the stook should not be piled 
less than 18 to 24 inches from the ground 
Wood blooking used in direct contact with 
wet ground should be protected by tin 
application of creosote or other antiseptK 
oils or else replaced by concrete, bni k 
or other durable materials Treated skid 
timbers would also be highly advantageous 
Foundations should be built so that the 
piles will slope approximately one inch to 
every foot of length 

In most region* lumber should not be 
dose piled in the open, but should bi 
"stuck with Grosser* at least one inch 
hick Lateral spacing is alao very de- 
sirable Hoofing or cover boards on the 
piles should not be neglected and should 
extend over for several inches in front and 
back 

f throwing the ‘'stickers 
about on the ground to become infected 
with decay, they should be handled care- 
fully and when not m use piled on sound 
foundations and kept as dry as possible 
If pine, saturated with rosin, or the heart 
wood of such durable species as white oak 
or red gum bo employed, the danger of 
possible infection will be greatly demand 
In storage sheds the necessity for piling 
higher from the ground is very apparent 
in many eases. The same remedies apply 
here as for pile foundations in the open 
The sheds should be tightly roofed and the 
siding should not be run down brims the 
bottom of the foundation sills Free air 
circulation should be allowed Iron all 
aides beneath the in closure Only thro- 
oughly dry stook should be stored in dose 
lea under cover 

Should fungous outbreaks occur in stor- 
ies sheds not constructed to meet sanitary 
needs the infected foundation timbers 
should all be tom out and npfcaed with 
I wood soaked m an Mtisepde solution or byl 
- briek In all earn the J 
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Don’t Re-cover Your 
Old Leaky Roof — 

Save the needless expense Investigate Storm- 
king and you will find that you can apply this new 
Asbestic Waterproof Coating over your present 
roofing and save all the labor and material cost 
of taking old metal paper or Blate off and putting 
a new material back on 

“ Coat it with Stormking” 

Stormking is not to be compared with paint or 
ordinary commercial coatings It is guaranteed 
for ten years and positively solves all roof repair 
troubles 

Stormking comes ready to use no thinning or 
mixing It adheres to every kind of material and 
can be applied by anyone in any weather 

Write us about your roof --size and present 
covering and we will send coat estimate, I 
testimonials and literature Address 


Efficiency Products Company! 
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ALCOHOLIC 

BEVERAGES 


$1.25 Net By Mail $ 1 30. West of Chicago $1 J5 
By ALBERT A. HOPKINS 


at once to the pro* and the anti* f >r herein will be found everything from 
strong wine t ) lunionadi 

Book m attrartively bound People all want this book The prohibi- 


SCIENTIFIC AMERICAN PUBLISHING CO. 

dway, Wool worth Building Now York City 


foundations should be so constructed as to 
keep the lumber well o tf the ground, and 
the *ml and timber immediately adjoining 
the infected area should be iprayad or 
painted with an antiseptic solution of a 
water-eoluble salt, like eodium fluond, 
memirn chlond unc chlond, or copper 
sulfate 

A more detailed discussion of methods of 
handling lumber to prevent decay in to be 
found in Department of Agriculture 
Bulletin No 510 Timber Storage Con 
dltiona in the Eastern and Southern States 
with Spenal Reference to Dm ay Problems * 
obtaiunbli from the Superintendent of 
Document* Government Printing Office 
Vi ashmgton D C price 20 uenta 

Plant Fossils and the Past 


a uni >< k many of the mysteries of former 
world conditions is a known scientific 
fact \«t one which never lose# its iharm 
and freshness h very research among 
these rdirs of a past life yields some new 
information of interna interest It is now 
practn ull\ certain that fossils not only act 
as aid* to the study of organic evolution 
and indicate climatic changes and old land 
surfaces but also outline former continental 
eonnei tious 

When certain kmdr of petrified plants 
are found m different parts of the world it 
u posed )e to correlate their ages however 
far apart they may be ihus rocks of 
Antarctica are known to be of Jurassic age, 
since they contain fossil ferns which are 
found m the Jurassic rocks of Purope 
This principle of correlation may be of 
great pronomic value in rei-ognising strata 
of roc k which contain oil or valuable metals 

If the same species of land plants ex 
isted in Antarctica and Purope there muiit 
have been a land connection between the 
countrii * allowing migration of these plants 
from one place to another The presence 
in the western part of the United States 
of fossil leaves of the Gmkgo or maiden- 
hair tree now found only in Asia, ts an 
indication that North America and Asia 
havi 1 oi a formerl) related no doubt across 
the Bering sea Similar evidences show 
past land lonneetions between Greenland 
and North America on the west and 
Greenland and Europe on the east smeo 
the rocks of all these places contain im- 
press! ins of the same vegetation 

Golngists have called fossil plants 
‘ thermometers of the past beoause they 
mark l nations which ages ago constituted 
either tropic or arctic regions but which 
now have the mild weather of the temper- 
ate *one When in Iowa and other middle , 
western states leaves of the palm, fig 
magnolia and breadfruit are found mingled 
with tho impressions of deciduous trees 
millions of years old it seemB to be a fact 
that the region was formerly tropic Just 
as leaves which fall into streams today may 
leave impressions in the clay, so tn the past 
falling haves pressed their outlines down 
into the mud which later became solidified 
The presence then of these petrified out- 
lines must seem a conclusive proof of the 
former climate 

Rock impressions show that only the i 
simplest plant types bacteria and seaweed 
ongu ally existed Ihc first forests were , 
made up of fern-hke vegetation including i 
giant representatives of our modern club ■ 
moss (Lycopodium) and horse tail (Equise- , 
turn) Today these are low kerbs but m i 
earl i< r times they grew as trees nearly 100 i 
feet tall I lowering plants did not appear 
until many millions of years later and 
oonm quentlv there were no flower-loving : 
insects such as bees and waspa, at that 
time 

These conclusions arc drawn from fowl ; 
plant* by Ralph W Chaney, instructor of 
grologj m the University erf Iowa Mr 
Chancy is one of a comparatively few men , 
in this country who are making an exten- ; 
we study of past conditions as shown by i 
the character of the vegetation He has i 
found excellent specimen* and is devoting i 
much of his time to research work along i 
this line. i 


StoMd^ t TWHdt flunk TNirb| 
k$b ifcrftaf 

SATURATED steam as a moans of 
*3 alleviating the tendencies of green 
lumber to honeyeomb in the kiln has for 
some time been sun ruse fully applied ffc the 
commercial drying of heavy vehicle stock 
Such treatment has meant the difference 
between sueoees and failure in many kiln 
runs It has afforded the means of Over- 
coming discrepancies in operation or mie- 
judgments as to the ability of stock to 
withstand rigid drying conditions 
Bo far, however the steaming treatment 
has been confined to straight stock The 
contention has always been that beat 
stock suoh as rims, should not be steamed 
after removal from the form, exponenoe 
indicating that stock so treated would tend 
to straighten out to its original shape 
The kiln drying of heavy bent runs has 
been earned on therefore, without resort- 
ing to steaming to remove oasehardoning 
and other defects of drying 
Reoent experiments conducted under the 
direction of the horeat Products laboratory 
have shown that judioious steaming of 
heavy bent vehicle stock results in a con- 
siderably improved product and that the 
operation can be accomplished without 
serious effect upon the ourvature Careful 
Judgment is necessary, however as it is a 
verv easy matter to rum the entire charge 
by too severe treatment Contrary to the 
common impression, this steaming has 
been done at high temperatures (160°- 
180“ h ) and for short periods (X to 8 
hours) the temperature and time varying 
according to the requirement of the ease 
The method was given a rather severe 
test, being tried first on 56-inch oak rims 
and later on 00-inch artillery wheel stock 
V\ lien applied to the kiln drying of heavy 
| oak runs on a commercial basis it worked 
out very successfully Checks m the stook 
before steaming, which showed pinching 
m tending toward honeyoombing, oloeed 
normally without damage after steaming 
Of 2 400 pieces, the losses attributable to 
kiln drying were only two per cent 

Resistance of Suspended Wires 

IN 1887, the late Hhelford Bidwell an 
I Englishman, described some experi- 
ments on vertically-suspended wires 
through which an electric current was 
passing He observed that when the cur- 
rent traveled upward, the resistance of a 
copper wire was slightly greater than when 
tbe turrent was flowing downward In 
the case of an iron wire the resistance was 
greater for the downward current The 
effects were so small that Bidwell hesitated 
to publish the observation he ascribed 
the changes to thermal (Peltier) effects 
in tbe wires stretched by their own weight 
The observations are confirmed by 
experiments described by 8 R Williams, of 
Oberiin College, Ohio Williams sus- 
pended wires so as to form an inverted 
U or V, connecting the free lower wire 
ends with a Wheatstone bridge Such a 
wire would be more stretched in ita higher 
portions near the (mint of suspension than 
below and a current would travel from 
an unstrained to a strained portion up 
the one leg, and from a strained portion to 
an unstrained portion down the other leg 
Changes in the resistance of the wires and 
temperature differences, should hence arise, 
and these latter amounted to about 1/25 
degree Centigrade in the experiment* 
described Though stating that the ex- 
periments should be made with long wires, 
Williams gives no information about ths 
length of hu wires He mentions that he 
had to use insulated wires (silk coveted), 
as the air currents made the effects too 
irregular, and that he attached weights of 
178 grammes to different points of h» wire 
to increase the stretching, how this was 
done, is not explained Direct temperature 
measurements ware made by winding an 
exploring cod around a bared portion on 
eaoh leg and by bringing thermocouples op 
to these portions, these measurements 
confirmed ths tempenture diffsresoes fa- 
dosed from tits tstis1»mi ilnlsnnlnalk.il 



Engineers have accepted Group Driving as the most effective and 
economical manner of using motors 

Where several machines are grouped together and driven b> one 
motor in connection with a line shaft. Dodge products are generally 
recognized as a Roadbed foi Powei that fully measures up to the 
requirements of both motor and machines 

Dodge Products are standardized and interchangeable Nowhere 
have Dodge Products so proved their adaptability to unusual condi 
tions as in the modern method of group driving 

Perfectly balanced and true running Dodge line shaft and clutch 
equipment produces the fly wheel effect of an even load on the motor 
at ail times 

Ihus the shock and “peak loads which would otherwise be thr< w n 
difectlv on the motor, are removed 

In Group Driving the Dodge I rictron Clutch md cut off couplings ire 
accepted as the standard medium for throwing the Individual machines in and 
lUt of seruce as desired and proxiding for a division of units to suit specnl 
conditions of operation or when one unit or any part of the equipment is net 
m use 

One of the most difficult problems of the electric drive is met when kw 
speed is required 

Dodge equipment In such an instance supplies the economy which would 
otherwise be lacking, due to the high first cost of a slow speed motor 


Regardless cf the rati of speed reduction — regirdless of 
the short center to centu d ttnccs a\ailahlc- a D dge Rope 
Drue will prc\c the sinq It t ind m st tcon >mu meins f 
dunging \er the steam driven to the electric lnvtn equip 
mtnt 

If >ou are changing over fr m steam to electric power— 
or if ) u will electrify the ipention of tilt machines in \ ur 
phut c ill in i D dge Inginctr from cue of jur Is branches 
or fr m Misl iwika an 1 gtt lus suggestions made from i 
technical study cf v ur actu il requirements 1 here is n 
charge wl ite\er f< i designs and opinions submitted 

Dodge 
Distribution 

500 Peal r d stnbute 
Dodge >i ida and 
Keystone p o lucts in 
every imp r ant c ty 
The Do Igc Idea of 
Service means giving 
you what you want 
when you want it out of 
your local dealer a 
stock 

That means a savini 
to you in delays 
delivery charges 



Dodge Sales and Engineering Company 


Throughout 1919 
“The Dodge Idea 
will contain many 
articles of interest and value to manu 
facturing executives and heads of null 
and factory departments Wc want 


fmrtms M mmm fmtarin g C~npm*y 

Caoaral Offiowi and Works Mishawaka, Indian* 


Wlnneii polls 
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every owner nvtnager superintendent 
master mechanic chief engineer and 
Pittsburgh purchasing agent of power using plants 
on the mailing list 
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and cigarettes helped to win it 

What a part the cigarette played! 

In those grim, tense moments, waiting for 
the word to “go”; in that blessed lull, hours 
afterward, just before the relief party came ; 
in those other, sterner moments when his 
spirit fought to smile, what was the thing he 
wanted most? 

The cigarette! 

And now, with the tag job done, what so 
much as the cigarette will help “keep him 
smiling” until he's home again? 


Over 740 manna Fatimas have so far base shipped 
or sokttsrs abroad. And mors Srs constantly on 
tbs way for tbs boys who stffl are over thtrs. 


FATIMA 

“ A Sensible Cigarette 




For passenger and tight da- 
tivery cars— Roy at Cord % 
‘Nobby’, 4 Chain % *XJseo* and 
‘Ptatn’. Also tires for cyctes, air» 
planes and sotid tires fo r freehe. 






T HE men who have experienced the benefits of 
correct lighting know that their firms have prof 
itecl by it. They know they are doing better work and 
doing it quicker— -with greater safety and less waste 
of material — than ever before. And they feel better 
physically and are better satisfied with their jobs. 

The character of firms that are installing scientifically cor- 
rect lighting is proof in itself that the investment is profitable 
Big buyers are usually careful buyers They purchase on 
a basis of proved facts only 

REN7AMIM 

Industrial Lighting 

is successfully serving the foremost industrial institutions 
of America If your plant is incorrectly lighted, you are 
wot king at a disadvantage -wasting time, money and 
miternls 

Men work better, faster, more profitably when they wenk 
in the safety msunng rays of Benjamin Industrial i ighring 

At Your Service 

The expenrn c and guidance of Benjamin Illuminating Ln^im era is Rr it i 
Tl ir t nunc I implts no < lilijrat on Copy of “Handbook on Industrial 
I K' 1 1 k R veil f irther details If yr u prefer, consult your own ei gu cer, 
coi tractor or arilutet t 

Address Chicago Office 

BENIAMIN ELECTRIC MFG. CO. 




Store snU Office LlghMrtsr Fix ares Forcclsln Ensmelod Reflect! rs & Spe laities 

f,«s aud Vap r Frool Ursil rr I nits Iron Brass and Aluminum ( sstfnft 

Marine UffhllnttanaSIjnslInu Drawings StsniDlnes sail Spinnings In 


Consulting and Fnalnc t rluir Sorvlro 


Makersof Thinds Mow Useful 
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DOMINANT 

Everywhere one gees the big, dominant MACK pushing 
masterfully forward on street and highway. Foodstuffs, raw 
materials — the products of farm, mine, forest and factory — 
are all hauled speedily and certainly by MACK Trucks. 

They settle the questions of greatest trucking efficiency and least 
operating txpente Special MACK bodies, labor-and-tlme-saving 
loading and unloading appliances add to economical operation 
MACK performance Is daily performance. That's the whole 
story— what every track purchaser should demand — what thousands 
of MACK ustrs get 

Mode m 1, 1% 2, 3K, 5 i and 7K tons. Ready for Immediate 
delivery Send for specifications 

INTERNATIONAL MOTOR COMPANY, New York 
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General view ef (he elevator and two-car dumper at Sewell’s Point, Ye. The dumper In action with two earn In the overturned poaltion 


The Biggrwt Car Dumper in the World 

T HE United Stated u the land of hip; car dumper* 
Our medium-used coal curs haul 48 60 and 00 short 
urns of ooal, the giants used to a greater or less extent 
an the Norfolk A Weetern Railway in hauling coal from 
the Alleghenies to tidewater at Hampton Roads have a 
oapaoity of 100 tons. Naturally, then, the dumper 
must correspond But the Virginian Railway at Sewell s 
Point, Hampton Roads, Va , has recently installed a 
dumper to handle 120 tons at a trip, without having been 
f oread to this Step by any increase of railroad coal cars 
to a corresponding load capacity 
Tbs new installation handles two 60-ton cars simul- 
taneously Two loaded cars, standing end to end are 
overturned sidewise and thoir contents dumped 
American dumpers always operate bj overturning the 
oars sidewise, thus differing from standard British 
machines Theee latter tip (he cars endwise Thus 
necessitates an end-gate on the car to permit the dis- 
charge of the coal The Lnglish tip about 70 degrees 
which is an advantage, and are often able to accomplish 
tupping with skeleton equipment very simply op« rated 
However, compared with the Amenoan giant*, tboir cars 
are for the most part almost toys 
At Sewell’s Point there are some millions of tons to b» 
handled per year, so that high oapacity is of the utmost 
importance In about two mtnutee, the now dump* r 
goes through its cycle of operations and dumps its 126 
tena 

Owe ef the most interesting thing* about a car dumpt r 
—the most interesting, perhaps next to the method of 
avert urnlB'g — is the little mblc car called n “mule a 
‘barney, ’’"a ground-hog ’ Modern American ur dumpers 
ire, as a rule, elevated more or less at, ve th< general 
level This i# done purposely with the ohjv jt in View of 
thorteuing the vortical lift The effect w to rcduco the 
period required for the dumper to go through its c\ < le of 
operations, and thus n (Tease the capacity of the dumper 
to overturn and discharge eoal There is a longer or 
ihorter inclined approach to the site of the dumper, over 
which the mule pusher the one or more loadod ears which 
it if bringing to the cradle of the dumper It runs on 
it* owg tfftOk, located between the rails of the standard 
tatdfc, At the bottom of the approach, it* track drops 
to onkbli the mold to got underneath the car or care 




soim londiUons it has been found lit suable not to depend 
upon griivitv ti n turn tin iniih from the top of the 
im lint but t> Httnih Hu tail of the eable to it and 
ritum it bv power 

Hie regulation nut hod of overturning cars sidewise 
in an Aimncnn dumper is t i run the loaded iar out on 
(he platform of an 1,-shapcd cradle end after hoisting 
the whole t i t h< dtsirtd livcl, to overturn both car and 
tratlk 1 he 1 turns on tin axis parallel to the junction 
lint of tin h inrontnl and the vertical pnrts of the iradlt 
this mis being so placet! Hint tlio horizontal arm rues in 
turning ihc r itarv imminent continues until an 
obtuse angle has bttn truwrsid At Nowell s Point and 
oihtrt impurutivi lv rtttnl dumpers the maximum angle 
runs up to lot) dt grt t s I his means that the car is oven* 
tumid until its bottom is within 20 degrees of being 
In mental again with its top nod untltr sides reversed 
I hi nit Imt ovt r w bit li t lit lust « f t he coal runs down the 
ovtiiuriud suit of the cat is 70dngrt os from thi honsontul 

just about thi British anglt of tipping already men- 
tuni 1 The additional 00 digiecs of rotation is the 
prut wt pay for the ndvsnt igt of t liinin&ltiig the end- 
<1 tor 

I he new dumper at Hampton Roads has a tradlc long 
tnough to rituvt two tars In addition to taking rare 
if the gnat length it is ulso ntiossary to provide for 
marked difUrentt* in tht both widths of the two cars by 
dividing the plat ftn in ini > two sceti >ns ( ars coming 
upon the crndlt must lu\t a tit ir mu. space tu tween one 
side uiitl tht virti til put if tin < radio With broad 
mis tht sputt Hindi lit ut iiuuiriium an 1 with narrow 
ones it u nuiMmum As tin ovt rl urn begins the load 
on tin short h ngth of mils in thi ciftdli begins to dimmish 
and wught (omnicn is t uinii upon tin normally 
vertical part of thi L I his trnnsfir continues until 
IK) dtgrtts of rot ill in Imt been tomplittd at which 
mominl tin tar will icst cntirtlv ni its side against the 
normalh v ituul suit of tin it nib In order to avoid 
ttit shock t oust (pit nt upi n a sudden shift of the loaded 
iar at tin In ginning of tin o\i rturu it is customary to 
arrange tin short It ngth of rads on a movable platform 
This platform rests on winds or thur equivalent and 
ihest are t nrru d by thi tradle proper the platform 
shifting triinsvt rsd\ to the track Now in the tase of 
the two-ear dumper there would be with rare of 
markedly different widths of body two distinct lengths 
of lionsontal shift aesdod to get the two cars ready to 
(ConHnued m pafr Ut) 
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I he objr l f this J i il m / t i til / ml 

lucidly the l Hist H in til r / i / n / u Jut/ i il 
newt if the din ti i t U / / n I / it u i pan 
turn to inn un e ml xti j ttel jmi Is hf>c thiy 
are puhhshe l ettmJae 

1 he h dll r it gl 1 1 I I lie ml milled I lum timely 
aritrlet auitillt fir tl si r Intuit espemlly uhen such 
articles ure air imp true l I / ph I grapht 

American Ship-Operating Program 

T UT opt ration of u large merchant luariiu is 
((implicated and diflu ult tn a digru tlmt is illy 
undirstood bv thorn who nri i ng igod in it itid 
Mr Hurley is t> lie longriitulnticl upon the clarity with 
whuh he handled tins probli in in his recent uddriss 
luforo tliei National Marine Iiugue in tine eity In n 
previous uddress on the qmstion of our shipping he 
dealt with our grant ronatruetional program — w hat it 
had done and what it pr ip isocl to d i In this addreas 
for the first tune he giie in outline f his pre pose el plan 
for the ownership anil ope ration if the vessels built fir 
the (lovirnmenl by the 1 ml tel ‘etttis shipping Hoird 
of whieh he is ( hainuan 

1 ho outsl ending fenturi if the teldress to iiur way f 
thinking was his i undid idinisM ill that he wus un 
alterably oppised t) government ownership In un 
imstakable w irds he anu un id that us the res ilt e»f *n« 
iwn expene ni t both in private buslines before the war 
and stmr he has held Ins high position in Hie i Hindis of 
the Govirnment lie w is onvinod that only li> the 
sale of the ships to pmuli iwm rs and thur nperilim 
hy private interests wnild it hi jHissible t si ure that 
cowbinati m of energy and witiilm which art nt tutsan 
in all business enterprises and n iwheie more si thou in 
thee matter of the opr rati u of t great tiitr hunt fleet 
At the samee time he would have t hi flu t opeiuti d hi i low 
association with the ( mveinrm nl both ill hsprat of 
advice and of finam lal support He aimB to prevent the 
passing of the flu t unde r t he or ntrol of a few great 
companies by framing the terms of pure base and 
governmental operation so that watering of stoik would 
be prevented and the held would be kept open to the 
small operator whose opportunity to compete with tho 
large operator would be protected by (lie Government 
At the, present timi the Initid States Government 
owns 5 r )5 ocean going stul cargo ships aggregating 
3,J8 l i 475 deal wuglit t uir In addition it has under 
contract 1 11(5 similar vessels of t) 275 OOP deud weight 
tons If our present program he earned out there will 
be under the, \miri an flag next year 1(1732 700 dead 
wught tons (11 l r > r )000 gross Ions) if o< e in-going steel 
cargei and passenger ships Of this total the Govern- 
ment will own about ’0 |ier ci nt or a ly 11712B90 
dead weight tins (7 800 000 gross tons and the nation 
must at once determine what use it pi jmhih t i niteke if 
this great natunal asset 

M my are the plans which have been eonsid r d and 
tin v range tx tween straight government ownership met 
iptratiin in the tm lunel and miri gulnted pmati 
ownership mJ perilim n the ether In thin older 
as giviu by Mr 11 jrl i they irt fust government 
ownershi) and <p litnn si i il g verntrn nt e wn rsliip 
and ipeuitiinf rile be m lit fth ( ovi mine nt through 
the inidium f » (irn i i| i ill n llm J government 
ownership anil [ m ih [ r it i i f rg viruincnt iciouiit 
fourth gnirn m nt >wn r s)n| in I pm ite op rati m for 
private ace mint i fth own i | by i single pnvite 
corporutioii andlistli pm l ee ill rsliip ami ipe ration 
in which the vorscIh woul II lit pi iv it t comp inns 
to be operated by them entirely fir t lit i own nt count 
the Government tbui relinquishing all Intel cat and 
control 


Mr Hurleys roe oinmendations are that the ships 
sli uld la sold to and operated by American citizens 
uiuler no restnetions other than the terms of th i I ill of 
snle sml the fixation of mnxtmun freight rates and he 
■ onaiders the ships should lie s Id nt a price which 
fauly refit e Is the current wort J market for similar 
tonnage 

T nde r I his arrangement 2 p j i t ol the purchase 
priie f mill slop would be pit Iiwii ut the date of 
purchase the remainder falling hie and payable m 
graded annual instalments extui hut, over a lurtoil not 
exceeding ten yenni I he Go\ innient would take a 
mortgage for the unpaid balance liiirging the* customary 
(omnitnitd rate of interest of Ive per cent One-fifth 
if this interest representing t) hlhlinii between the 
cuntomarv government mteust f f ur per cent and the 
< ustoinarv eommereud rate wo II la paid into a Mer- 
chant Marine Development 1 ut 1 

I he purrhuHir would lie rtt|iiratl te agree to insure 
and keep insured with an Anuri m marine insurance 
company hut equity in the v ss I uiel lit cause tho 
American marine insurance iniukil has not at present 
sufluicnt resoureos to underwrit ill the vessels whuh 
the Goyernmeut has to stll th toy eminent should 
arrv m its own fund os lit | re se lit but for the pur- 
chaser h account insurance n die hull and machinery 
covering that part of the vessel I ir whuh payment has 
not lice n made 

No vcsseil could be transf ried to foreign registiy 
without e xprass permission of the ( i verument and each 
purchaser who wished to operuti in th** foreign trade 
would be obliged to incorporuti uiilir Kdcral (barter 
One me mher of ihe Board of Dire t is tor each company 
will lie named by tho Govern mint he will rimvc no 
salary hut ouly the oustoman directors fee for each 
mee ting he attends Thus ge ve rn mint named directors 
would meet ptriorin ally m Wash ngtou when they would 
confer with and advise the Shipping Board 

l he Merchant Marine Devel pine ut hand represent- 
ing me fifth of the interest » thi mortgages would 
si art with $7 050 760 the first y ir ind the sue of the 
fund fir the 10-year period in win h the ships would be 
fully paid for would be $82 51110 1 Ins fund would be 

used to relieve such financial I iff ultus as may be en- 
countered in the development t m adequate and well- 
balanced American merchant inirine 3 hus it is 
realize d that a number of trade r iiite g important to the, 
immediate or future welfan f liuencan commerce, 
must be established and dtviliped Some of these 
routes may not yield operating profits until their exist- 
ence shall have attracted an mere used volume or better 
balance of trade Thus, in cases where the Government 
sells a ship upon condition that it be operated in a route 
winch may not prove profitable at vnee it will be neces- 
sary to provide for the payment of defaulted interest 
from this Merchant Marine Development Fund 

Mr Hurley in conclusion staled that his plan was 
bused upon profound convictions formed after close 
(icrsonal studies of conditions at Home and in Furope 
and after careful consideration of the best information 
he could obtain of what is going on in other quarters of 
the globe At the present writing we are inclined to 
agree with Mr Hurley that among the many proposals 
which have boon made this plan as thus briefly ske ched 
presents the best promise of mee ting tin situation The 
whole address which is worthy of careful reading is 
published m the current issue of tho Ruppt kmhnt 

Our Special Correspondent in Europe 

W ITH the publication in the present issue of 
Mr Claudy • article on British Munitions’ 
we bring to a close the senes on reconstruc- 
tion in Lurope, so far as it e munis Great Britain 
1 rum London our oorrosponele ut went to PariH and the 
storv of reconstruction in Fr mu comment cs in the 
next issue and will run through se ve ral numbers 

3 lie problem of swinging the whole eneigies of a great 
uati m irouud from the activities of war to those of 
p e e is serious in any war md in a struggle of the 
magnitude of this war it is simply stupendous In the 
nisi of strukeii Franco, whom I ur lands were for many 
years the principal arena of tin r inflict the task of re- 
(onstiue lion is not only stupe minus in magnitude but ut- 
terly bewildering in the oompl \ily and infinite variety of 
the (ante tiding e bums, each of iilm h calls for quick relief 
In Lngland whore, save for the occasional and limited 
destruction wrought by the Zeppelin and the airplane, the 


material damage was relatively negligible, the recon- 
struction problem, m Mr Claudy shows, is entirely 
economic politic al and social — it is a mechanical problem 
of placing wat plants on a peace basis of the construction 
of delayed buildings of restoring run-down railways, of 
re building shattered industries and above all, of re- 
adjusting labor conditions 

3 he french Government must also do these things 
but ovorshttd wing them all there stares it in the face 
vast stretches of the fairest lands of I ranee once teeming 
with inhabitants and a hive of man ufaetunug industries, 
which lie today as barran desolate and devoid of in- 
habitants as the desert of Hahara The magnitude of the 
problem which i onfronts tho l rone h and the methodical 
wav in wludi they arc applying their intelligence and 
outage to its solution will be told by our correspondent 
in thi senes of articles whieh will commence in our 
following issue 3hw material was gathered from 
official sources in Pans and after an exhaustive personal 
exploration of the stretch of wasted land lying between 
the North Sea and the uty of Verdun 

British and German Gunner; 

C ONSIDERABLE, disc ussion has been going on in 
the British press of the respective gunnery result* 
Id the British and Gprrnan navies particularly at 
the Battle of Jutland ( ritn s of t he British methods claim 
that the sinking of throe of Beatty • battle-cruisers in 
rapid succession proves that the German fire was more 
efficient An explanation of this superiority is found in 
the supposition that the German salvos were “bunched,’ 
whereas the British were relatively scattered, that is to 
say the British aimed to get in one hit in every salvo 
whereas the Germans expected that some salvos would 
miB« but that several hits would be made in each salvo 
that did land 

In explanation of the* above it should be stated thgt 
no two guns of the same type or mark, shoot exactly 
alike 3 his is due to slight but apparently unavoidable 
differences whie h serve to scatter the shots from a 
broadside say of a doren 12-inoh guns Home of the 
shots will drop over others short of the target, and the 
extreme! diffi renco may be as much as 1 000 yards at 
great rangess 3 o correct this, the guns are calibrated' - 
certain corrections are made and the sights adjusted 
After a broadside of guns has been calibrated all the shots 
should theoretically fall on the same spot, though 
differences in the respective charges of powder may 
< ause some dispersion m spite of calibration 

However let us suppose the calibration has been well 
done and that the powder is very uniform In this case, 
if the range-finding is correct and the gun-pointer expert 
several shots of a salvo will land on the ship Good 
But if ranging is difficult and the gun-pointer is not quite 
up to form the target will be missed altogether and not a 
shot will go home Now it is these considerations that 
have made gunnery officers prefer to have some disper- 
sion in their salvoes for if the shots are spread out over 
several hundred yards the mean point of impact does 
not have to lie exactly on the ship in uther words, ah 
< hough aim may be a little long or short, one or more 
shots will have s good chance to land 

3 ho British favor — or, at least, they used to favor- 
having a certain amount of dispersion in their broadsides 
Sir Percy Scott, the father of modern gunnery and 
particularly of director- firing once told the writer that 
when he took over a icrtain new dreadnought, he did 
not calibrate the guns closely, believing that he could 
obtain better target results in this way 

In the earlier stages of every engagement the German 
gunnery was good but as soon as the British got “on,” 
there was a rapid falling off in accuracy Thu may be 
explained by tho possibilty that the German system of 
direi tor-firing involved elaborate electrical connec- 
tions, the breaking of whieh by landing shells disorganised 
the wholo system Or was it that German nerves were 
shaken by the burst of 13 5 and 15-inoh shells? 

We are inclined to tho belief that the comparative 
immunity of the German battle-oruisors of whiqh only 
one was sunk, was due more to superior protection 
than to better gunnery Tho High Seas Fleet was 
built for service in the North Sea the Grand Fleet for 
possible service in for distant waters Coal capacity 
and berthing space were sacrificed in the German ships 
for elaborate subdivision of the hull, heavy side armor 
and complete armored decks. 
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Engineering 

A N*W Harbor on the Baltic It is reported from 
Copenhagen that a new harbor w to be constructed at 
Koroflr, which is a Danish seaport 80 mites west-south- 
west of Copenhagen The , ost of this work is t stunated 
at 30,000,000 kronen and it is stated that American 
capital has bum interested The harbor will have a 
depth of ten meters as against mm me te rs in ( openlmgi n 
and large quays will he built with ample facilities for 
handling merchandise 

Ctmant Joints for Water Mains the Bureau of 
Water Works of Portland, Ore lias been using cement 
in place of lead for the joints of its cast iron wntcr mams 
According to the engineer of the Bureau one pound of 
cement at half a cent per pound will satisfac tonlv take 
the place of three pounds of lead at eight cents per pound 
so that there is a material saving in cost The labor of 
making the joints, however reduces thw saving bemuse 
the cement joints have to bn kept wet for from Afl to 48 
hours The joint is first packed with yarn and oakum 
and then neat cement is forced in 

Speeding up the Hardening of Concrete —ihc 
Bureau of Standards recommends the use of a small 
quantity of calcium ehlortdr in the mixing wator of 
concrete m order to accelerate the hardening of th( 
ooncrote Tests ronduited by the Bureau show that 
the addition of caleium chloride up to 10 per cent by 
weight to the mixing water increases the strength front 
30 to tOO per cent over that of concrete in whit h pfain 
water is used and that the best results are nbtainud when 
from 4 to 8 fair tent of calcium rhluride is used While 
calcium chloride has no doltlenous effect upon the 
concrete it does affect iron and steel and therefore the 
salt should not be used for reinforc i d concrete 

How Much Water Should Be Used In Concrete? — 
The Emergency Meet Corporation in c unmet ion with 
its work on eonerete vessels has developed an apparatus 
for testing the amount of water wine h should be used iu 
concrete work An open metal cylinder is employed 
resting upon a glass platt This sc rves as a mold winrh 
is filled with concrete and smoothed off level on top 
Then the cylinder is raised leaving the concrete cm (he 
glass plate If the mixture is very drv the concrete 
will maintain its cylindrical form but the wetter the 
concrete the more it flows out at the bottom so that a 
measure of the consistency of the mixture can be obtained 
by measuring the height of the < ylinder or cone of con- 
crete after the metal cylinder has been withdrawn 
I Treating Railway Ties with Zinc Chloride — The 
American Railway tngineenng Association while ad- 
mitting that oreosotu is generally the best pre sc. rvat i vc for 
railroad ties calls attention to the fact that there are 
certain conditions in which it cannot be used economic 
ally, and under such conditions recommends the use of 
sine chloride instead One of the objections to suit 
chloride is that where there is excessive rainfall tilt rt H a 
tendency for the salt to leach nut of the wood but this 
is not usually very serious and it can be cheeked to some 
extent by the use of a lubnc-ating agent Ihc tits 
should be seasoned for 80 days aftci ticntmuit sc as to 
Increase their strength and so as to reduce the amount of 
leaching of the sine chloride Tins also reduces the 
leakage of current from the rails 

Novel Bridge Engineering -Not long ago it was 
discovered that the piers of the combined highway and 
railroad bridge across the Missouri River at St foseph 
Mo , were in bad condition and it would be necessary te 
build new piers At first it was proposed to build the 
new piers on the downstream nidi of the old bridge and 
shift the bridge laterally to the new position, m this way 
maintaining traffic over the old bridge wlule the m w 
construction was going on But thi Bar Department 
required the installation of a larger draw-span in the 
bridge and so it was decided to build the new piers 
between the old piers After they were completed, the 
fixed spans of the bridge were moved shoreward end 
wise, so that they rested on the new piers A temporary 
span was constructed to fill the gap thus occasioned so 
that traffic was closed over the bridge for lens than ten 
hours Then work was begun upon the new swing span 
which wss built as a cant lie vei in open position To 
permit of tha, a portion of the old swing-span had to be 
cuti away an d a temporary lift-span was put in to take 
e«« of river traffic Thus the bridge was reconstructed 
without changing its slmement and with a minimum 
interruption of traffic 
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Tide and Current Observations at lightships. — 

The Coast and Geodetic fturicy Ins recently obtained 
authority fiom t engross tc pey i ,i t exceed $1 u day 
extra compensation to ample y<<« f tin Huri iu of I ighf- 
houses for making observed c f tides and currents 
Many lightships are partuul n I \ w II situ ill d for making 
such observations and it is c \| I I It, t \ duatlc data 
will la collie ted 

Indexing Family Traits of Americans Ihc 
fugemes Record Office at < II Spring Hmbor long 
Island is engaged in buildn g q m analytical index 
of thi inborn traits of Ainei a u fundus cspcndly with 
a view to studying the inhi rit a c Isa h ti uits tracing 
their recombination m giv, a i digrics itc Down 
to the beginning of last year the <Hh c had on file Si 4 824 
cards indexing individuals w) u described in the 
archives of the establishment c the basis of siirnirnc 
natural tiait and geographic d I ality An iltbornU 
t lassihcation of traits has be c n w rki d out 

Measuring the Temperature of I eaves Miss 
Lilith B bhrefe lias divisul very sensitive iliitrual 
apparatus for measuring the s erf e tempi rut uri of 
loaves and has been making mi iMircmi tils in tin desert 
and mountains near Tucson An/ mil tin Santa I uiin 
Mountains in California Shi r pirts that tin most 
outstanding result of these me esurt mints is the rapidity 
with which the surface temper dun if a leaf growing 
m the open tnav flue tuate ( li him s of fr >m out to three 
degrees t are observed within frmi JO t > 80 seconds 
If a moderately strong wind is Id «mg the change miv 
amount to five dc graces in <0 see ends Changes in 
atmospheric conditions are wdh ut doubt the muse of 
these fluctuations 

Radium Production In the United States Mr C 

H Viol writing in Science states tint t lie total produe 
tiou of radium elemient in the 1 mini States d iwn tec 
1910 is about 44 grams whirl, is pr diutily more than half 
the total radium produced in 1 lie we rid During the 
war with no carnntite expot Is the greatest part of the 
world s radium supply has bee n pr > tut < I in this country 
In 1918 the I nltcei States pre du eel H 8 grams Beth 
regard to a discussion that has ueurred concerning the 
amount of radium that can be pr Iu eel from the larno- 
tdr fields Mr Viol says that tlu e irn dite holdings of the 
Standard Chemical C onipnnv w In li e emprise about 
310 etanns and are the largest h tilings under the control 
of a single cone cm are estimate d te be c u pubic of yielding 
at least 400 grams of radium 

Zoological Station in British Guiana the work 
of the British Guiana Rewwarc 1, Mati in of the Ne w A ork 
Zoological Society which was interrupted by the war 
has just been resumed, three numbers eif the staff 
humic d by Dire<etor William Beebe having sided for 
South America on February 20th Hun is the station 
which lhiodoro Roosevelt visited thru years ago and 
of wlmh he wrote lhe establishment of a tropical 
research station in British Gunmi by the New A ork 
Zoological Society marks the he ginning oi a wholly new 
type of biological work, capebk f litcrelly illimitable 
expanslou The station is situate I at kataho at the 
very edge of the jungle) and at the junction of two great 
rivers — the Mazur uni and the. I uyuni It ih now bung 
equipped with the most oomph tc laboratory equipment 
ever taken to the tropics A number uf eminent Am i 
can zoologists will undertake investigations at I lie 
station in the course of tho present year 

The Dendrograph — Dr I) I Mac Duugol appli s 
this name to a now instrument devised bv tho Depai 
mint of Botamral Reaoarrh cf tin f arnegn Institute , 
fur recording growth and other variations in tlie den i 
slims of trees Lwo types of the apparatus are now in 
use Both employ a belt of wooden blocks hinged 
together aud fastened sot ure ly as a supporting belt 
around the trunk of a tree In one type series of 
plungors in contact with a number of seine ted points 
around the tree carry on their outer ends an encircling 
wire Any change in position of the plunger moves the 
cinuiroling wire and the motion is recorded by a pen on a 
suitable revolving drum The serond type carnos n 
yoke whieh onourles the trunk of the tree with four 
points of oontact Changes in v duine of the trunk are 
followed by differences in distunes between the con- 
tact*, whioh are duly recorded as above These device's 
furnish an interesting raoord of the daily and seasonal 
changes in tho size and form of tree trunks 
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Industrial Efficiency 

Alcohol from Swedish White Moos —A syndicate 
has jietiti >nc d iht Swedish give rum nt for pi rmissinn tc 
make r i 000 000000 liters (I til 000 gallons) eif alcoholic 
spirit from white moss of win It there ure enormous 
quantities available 1 In quality of such alcohol is 
said to In eon gi eJ mil it ost less | c r lit c r than sjunt 
made fr in glamor) it it is It can I, e auih denatured 
lhe jHtition jirop sis tie t the al ,1 I tie manufactured 
undei official hu|h rvisi m end tint tin government be 
taken in as partner 

Care with Scaffolds —During the past year there 
line been reported to the Bute iu e number of accidents 
which have occurred us result of si it! dels breaking 
collapsing r fulling While those uicidints are not 
fiiqiliut ae cording to S iftl j H ilO till t hi y ure as n rule 
of a s ri iu* nature ( euiatru lie n of suitT ,lds of cither 
ccriMietc nr improper mule rml is only e ourting a se nous 
Injury 01 dentil and great enr< sli mill be exert tsid to see 
that ill siuffrlds mu constructed m> that thry will safely 
stand the I mil w hie h the y are e xpee te d to bear Nothing 
but the vin best of in it c n el-, should be employed 

Fuel Saving I hr nigh the eohperation of the 
industrial ji wtr pi mis which have thus far put into 
force the stand erd rc omuii mluti ins of the t mted States 
lueJ Administrate n t t pi mite efficiency in the use) of 
fuel m power plants a saving of 7 000 000 tons annually 
has bee n e ITc < tc d 1 lent is to say in the first sex months 
from the aim nine c me nt of the national piogram 
1400 000 tons have been conserved at tlu SHmc time 
maintaining maximum production in the factories 
the largest sivmgs have hec n in the following states 
Massac hose t Is Pennsyly mu < emiifctirut Illinois New 
A ork Missouri Michigan Minnesota and Wisconsin 

Deep-Sea Salvage Lquipment — Owing to the 
dangerous nature of tlu coast and the consequent 
frequent wrecks salvage we rh 1ms ulwavs been of con- 
sideralle importance in Spain This work has boon 
increase d be the war during which many vessels wen 
sunk off the Spanish c mat by the l boats lhe large 
profits from the business which before the war was 
largely in German hinds have attracted tlu attention 
of capitalists in northern 'tpaiu and an important 
company has been organized to engage in salvage work 
Hus company is well equipped but owing to the great 
extension of its activities new purrhases are constantly 
being made Hie re is therefore an important market 
in Spun particularly in ( oniniia for the sate of tho latest 
devices pertaining to this work and also for machinery 
for the reduction of the salvaged metals 

Use of Goggles A large number of aeeulnnts have 
been rcporteel rerentlv elue to the workmen not wearing 
tlu goggles provided by most companies for employees 
engaged in ccrtaiu classes of w >rk It is rather difficult 
to understand the attitude of many workmen toward 
goggles in view of the painful injuries that so often 
f >l]ow fail in to we nr the in 1 lu re w no eve use for men 
not wianug goggles in sue li work as for instanre dis- 
contenting steam or and lines In a reeent ease,, how- 
ever two w irkmen taking down an acid hen sustained 
painful eye injuries due to the and splashing It is for 
the foreman iu e barge of the work to take greater pains 
ill explaining the use elf, and the results of a failure, to 
wear goggles while engaged in certain classes of work 
continues Safety \eus Goggles are provided for use 
and it should be impress! d on the minds of workmen that 
they are to prevent unnecessary and pumful accidents 

Suitable Tasks for Disabled Fighters -An outline 
of the efforts of the Bureau of Lrapl ivineut of the 
Pennsylvania Department of 1 abor und Industry to and 
suitable industrial tasks in I’ennsylv ima for disabled 
soldiers and sailors is given in a bulletin just issued by 
the Dcpirtmcnt this bulletin which may lit obtained 
upon npplie it ion to the Department of labor and 
Industry at llariishurg analyzes by task and locality 
the 50 000 empli vine nt opp irtumties offered by 900 
employers in 80 counties number of plants kinds of 
firms anil numbers ol opt mugs in each elBas of employ- 
ment One series of tables shows at what tasks several 
hundreds of disabled men are now employed by the 
Philadelphia and Heading Railway ( ompany Another 
chapter on Placement of Disabled Soldiers and Sailors 
in I mployment gives a gene ral rtvu w of the plac cmeut 
subject outlining conditions that may be expected and 
me thods to be employed in lex ating each disabled soldier 
and sailor at a specified task in Pennsylvania plants 



m SCIENTIFIC AMERICAN April U, im 




Is the Dirigible Outstrip[)ing the Airplane ? 

Recent Progress in Lighter-Than-Air Craft Which Has Brought That Type to the Forefront of Aviation 


his earlier Zeppelin* the German government came to bit 
reaeuo ami supply d practically unlimited funds And 
again the ( ount wont on building more Zeppelins than 
i ver and tht more ho built the more, so it seemed, were 
destroyed 

When the war fame on Germany attempted to employ 
bar vast fleet of Zeppelins — which she had accumulated 
faster than they could be destroyed under ordinary 
navigating conditions — with unsuccessful results Truly, 
she misjudged the military value of these huge dirigibles, 
but when she turned them over to the naval authorities, 
they immediately proved a big sucoess As super* 
stouts, nothing could comptte with the Zeppelins, which 
wi rc capable of staying several days out at sea, without 
coming down for fuel or supplies 

Great Britain, quick to grasp any new idea in naval 
warfare, soon appreciated the advantages of huge rigid 
dirigibles After constructing vast fleets of small non- 
ngid and semi-rigid dirigibles for anti- U-boat warfare, 
aht turned to the construction of rigid airships with 
bnllisnt sucoess Today, Great Britain has a number of 
large ngid dirigibles, which in point of detail and per- 
formance may prove more than a match for anything 
Germany has ever constructed notwithstanding the 
world-wide belief that Germany is the only country in the 
world capable of constructing huge dirigibles 

That, in brief, is the romance of the dirigible It has 


T ffl Rr are nil the demonts of a good romance in the 
story of tht, dirigible Ah tli first type of airship to 
be takiu up 1 y tin nations of the worl 1 the lighter than 
air craft proved qud< uuaalisfu ton fho numerous 
uushaps to thi enrlv dirigibles impress! d on the minds of 
the general publu an nbs luti < iiitunpt for that type 
They did not stop to email r the crude natun of the 
dirigible tin y did not mail tlml tin, steam locomotive 
back in 1810 was just as cm h just os inefficient Thev 
simply condemned the dirigibli on hrst impression 
1 hen came the airplane I here is something fasemat 
■ng about the airplane with i(h duluati strurtim of fine 
nbs and fabric an 1 th< piwirful driving engine and 
propeller and tlie puhli itiiniidiuti Iv bicamo attrm tod 
to the heavier than air irift Numerous intrepid air- 
men did all sorts of daring stunts with airplanes (rude as 
tbiy wire in the early days inuih t i thi satisfaction and 
mteregt of the laity An! tin ( pemug days of the war 
found thi airplam re living pru tn ally nil thi attmtion 
from military aullioritns t tin m ire or less complete 
exclusion of the dirigible — except in Gtnnuny 

The layman never could unit rotund how old Count 
von Zeppelin muld continue ymr after vmr to build his 
ungainly dirigibles Indud it s(i med that ns fast as In 
turned them out they met with tragu nuidints nnd un 
untimely end Yet the ( ount continued and when his 
money gave out because of t hi I mg series of failures of 



Tall members of dirigible, with lookout post 
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won out despite all obstacles and against 
the greatest handicap of all— public 
opinion Its war record, aside from its 
misapplication to military warfare has 
been splendid In four and a half years it 
has shown a greater proportionate develop- 
ment than the airplane, unbelievable as this 
may sound And now that commercial 
aviation w being discussed in a n ally 
businesslike tone, the dirigible looms up 
as the real aerial greyhound of tomorrow 
With the airplane as little morn thuu a 
“feeder /or the dirigible That is to say, 
dirigibles will cover the long routes of 
thousands of miles, whore quick trans- 
portation really saves much time, while 
the airplane will servo to bring passengers 
and carry them away from the dirigible 
stations located a thousand or more miles 
apart 

Typical of the immediate possibilities of 
the dirigible is the latent British rigid air- 
ship, the R-33, shown in the accompanying 
illustrations This dirigible, which made 
its trial flight on March 0th last when it 
remained aloft sum three hours and 
reached an altitude of 2 000 feet is 670 
feet long and 79 feet in diameter at the 
thickest point along its splendidly stream- 
lined body In fact, tht, R-J3 closely 
follows the lines of the (firman fiehutte- 
Lsnn dirigibles, which are stream-lined 
instead of pencil-shaped as were the carlo r 
Zeppelins The nose is round and somewhat tapered 



can be placed nnvwhcri, and so um (lit 
galliy and st vis and hinting plant sum 
the dirigilili is hi lougir a huge i \pl<i“i\< 
ihnigt held m a silk bag uady to butsl n li 
Hami s at I la slightest spark 

Ihin thi^rr is (It n ittir of Ian ling 
and mooring I In Hi tish ha\i work d 
oulai I nu I un ( ru i lirigil I s ton fungi 
irmsl pruil d will i idling top Dili 
the Iiriu.il li in tun a act mtunu mil 1 hi 


nd i. 


1 J 


strains Iiidnd British dirigil li his 
liem moored m fit nunnir for live weeks 
ht a time, Huilisilulh withstanding muds 
up to *i2 mihs tin h nr with only two or 
three m< n lo v it h after it 

Iranlli thi airpliiii as i common iai 
proposilior is today but a poor aiiond (o 
the dirigil li i \i < pi in its own limited hi hi 
whn li is the carrying of a small nutribirof 
passengirs ovi r t slioit dishorn of siij 
a fiw hundrtd milts nr tin transpoitution 
of a light cargo sui h as films mail 
sit unties jiwclry or of In r iti ms of a high 
intrinsic i dm in instaneis nhtn gnnt 
spud is the vi ry quintessciii < of tin 
jourm y or n uti Tin nirplnm is to la tin 
■ nipettt tr ot tin fsst roll >td train, whil 
tin dingibh is listmid to li 1 hi iiirmr 
of passeng) rs an I goods over long rmihs 
in (ompctilim with tin tninsiuntmi ntal 
trams and tin inti rcontini ntal stiamers 


Rucut nnprnvi moots hu raise d thi rigid ding A New Substitute for Tool Steel 

while the stern is tapered to a fine point and carries the ibli to a high piano th llititulim of licliuni for of tin war turn ibvil pirn ids in 1 nglatid dut 

dpenage, or tail members An mtirist mg feature of the hydrogiu which is one ol \nu wins re ntribiitinns to v-c to thi nuti sh >rtngi of tuugstin w is tin maiiu 

tail w the small lookout post which is shown in one of military aviation removes oi f thi gnntosl prejudices fatturi of nu all iy steel containing no lungs) n to take 



the accompanying illustra- 
tions, and which in the mili- 
tary application of the dirigi- 
ble is used as a gunner s post 
1 he body of the R-33 is con 
structed of duralumin girders, 
covered with fabru andion- 
tams 19 gas bags 
Suspended from the huge 
body of this British dirigible 
are four gondolas 1 he navi- 
gating quarters arc Um Hted in 
the first gondola whnh is 
placed well forward Some 
what farther back or about 
amidships, are two so-calhd 
touring gundolas or 
1 power eggs i mally, there 
is the large gondola aft 1 he 
forward and amidship gon- 
dolas are i a< li providod with 
a 350-horsc-powor Nunbeara- 
Maon engine while the aft 
gondola carries two similar 
engines coupled together and 
driving one large air si riw 
The R-33 carries a crew of 
33 men, and is said to have a 
cruising range of 4 000 miles 
at 60 mdos an hour It 
weighs 60 tons, and larruis 
a useful load of 30 tons In 
the preli mnary tests thi spud so it is reported has been against the lightrr-than-air i 

nearer 50 miles an hour and it may bt that thi engines gas nhiih is non-inllftinmnl 

will have to be replaced by more powerful units in orihr plosive hvdrtiRui, then is n 

to secure the requisite speed At any rate tin dirigible conflagration during flight m 

appears to bo a most commendable piece 
of work All couvenu nees have Iks ii pro- 
vided for the crew, moluding facilities for 
cooking and heating food, by means of hot 
water from the engine* and electro stoves 
Parachutes are provided for wo in the event 
of accident The R-33 m one of several 
dirigibles of similar type which the British 
are rapidly completing 
Compared with the airplane, which only 
possesses the advantages of high speed low 
eost of production and maintenance, and 
eaw of housing, the dirigible may well claim 
long endurance, the ability to carry heavy 
loads, which is a oornltory of long en- 
durance, variation of speed and the ability 
to “float” or remain aloft while engines or 
other meohamsms are being inspected or 
repaired, general reliability, by whioh is 
meant maximum freedom from liability to 
mechanical breakdown during flight, com- 
fort; security, because an airship does not 
descend in unfavorable country even if the 
engines totally fall 


th pi i 




Ih. 


iiinl i l In h 


of lungstin high 
I stul Ihis Rtul 
liroim nut utbiilt 
bung usul for tin 
tin of das and to Ih 
ITi it 1 is a subsli 
III for uirbon niul 
high spi i il t i /! 

Rtri I is math in 
1 uglaiul and r, 
n in pig form 1 In 
il is nu Iti d st tin 
1 plant in u i rui lilt 
in m il Is m tin form 
patti rn maki rs 




I < H fill 


slninkagi us tilt V ilo for snSt 
sti 1 1 1 In i ist tool* are 

fm nirttu d in in mini ali d form 
to fin cuslomir, who ms 
i him s thi m to an urati ill 
mi riMuns and after harden 


1 hi tlloy 


bi mg i nRt 



blanking drawing anil 
firming dus hot anti • old 
tinmiu rs f ,r forge worl 
milling i lifts rs i ounti rsinks 
slotting saws and binding 
rolls It is also statid that 
iht cast tools nmdi from this 

all >\ an bung suciessfullv 
1 >r i >w that hilium ustd us ■ lifting tools on lathes pin iu re and shapers w hi n 

usid m plan of is working on brass and bronsi Ihi metal produces it 

tlur in d to think of is < lamn d a ilian casting fm from blow holes und 
tin ground bngiues other impi rfi etions 

An Odd Automobile Accident 

D lJItl\(i tin rmnt ilO-liult road ran 
at Santa Mmiiiu ( nl nni of thi iars 
mil with an i i lilt nt at a sharp inivi 
known rh 1 Deith ( uivi l lire a sand 
bag barricudi hi I bun erutid ostuiHihly 
for tin jmiposi of kiipingtlit rars within 
the hounds of thi r id 1 hi tar in quia 
turn was going so fait that it could not tnki 
thi cur\t but h 1 rink tin barmadt and 
leuprd ovir tin sand Imgs 1 ortun iti l\ 
»u it hi t tin drivir Itosioi Sinks, nor hu 
mechanu waa injiin d Mon ri mnrkabli 
than tin uiudinl houovir wna thi fait 
that a phot lgriiplu r suit mini in snapping 
a piitun of tin mi as it wns in mid mi 
Hi hud t iki n i position at tins point 
(spotting to obt im si mi thrilling put ur s 
uni was fortunall mougli to maki m 
i\posuri just as the accident mi urn I 
3 ht pirturt he look is ri protlut i d lien with 
Note thi iloud of sand thrown up from tin 
sand bags and also nuti tin t hgrtpli 
poll wlnih thi tur grand ns it plungid 
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A New British Port 

Proposed Dork in Falmouth Harbor That Could Accommodate 1,000-Foot linen 
By Eric A Dime 


K 1 ( 1 N1 dcvclqin i Im indicate that Hip nixt fc w 
yiurs will hii tl Impelling of mam largt Htinm 
ships win ti nuy range up to I (XX) f< « t or min w length 
li tint i mi t nt w berths ami graving dinks mutt be 
[i null d in da most Huitul li porli. 

U cording to Sir A Booth i f tin < uiinrd ( ttmpany 
tin pun ly i argo nti mm i in 1h North Amine an trade is 
puwuip Hi t\pri«m J Iuh hlnf riiiiitU that the 
Admit) transport tra I of tht futuri li s with (lit 40,000- 
ti r 0 000 « JI1 alt hiii t turning frtigll j asfli tigers 
nil I mail and if In It nglK in I a lilltf tint largo 
I Uhintaa of thi f it trt will wiisssirilv go t tht porta 
w hut inamlii II j asm ngtr aid turg steamers tan he 
pr-ipirly nt 1 1 iiiinodal (I I nder present conditions our 
lnrgist all amalnj a art inal li to int.tr or have South 
mnpt n l ivctfi « I ir J i it don cxeipt when tht tidis are 
favorabli on tin burs and in tht ihatmiln They ran 
only mttr livirpml during twelve hourn out of the 
twenty four at d tl < v can only go into dork there when 
their turn in |Kirt tiiort nr less coincides with the period 
of spring lidi « 1 In rt is no port in the United Kingdom 

posse siting HUitalih doik accommodation which large 
et< amships hkt tht following can enter or leave in all 
slab s of tide and weatht r 

Brittanu to 000 tom, 000 feet, "Aqultama, ’ 


eutranee of the tngluh Channel from the Atlantic St 
Just is eunilv accessible and land lo ktd, and vessels of 
anv draught or sue can safely until m d have it in any 
slate of the tide 1 here is no bai silling or scouring and 
little strength of tide The harbor iffcrs a direct and 
safe approach from the ooean and shelter Owing to 
natural advantages the aocommodnlion required for 
the modern great vessels could be r nisi rutted there at a 
eoniparativi ly small cost, while nt th< same time the 
udvantagts of the site are equallv favorable for the 
construction of the necessary adjm its of a harbor and 
docks of the first class 

Slopping and government interists of Lngland have 
proposed the building of docks at Nt Just Under the 
powers conferred by the St Just in Ituseland Experi- 
mental Dock-Works Act, borings survey and other 
experimental work have been carried out This work 
has proved the practicability of the proposals and also 
furnished the syndicate with important data which will 
enable the construction of the dorks to be effected at a 
minimum of risk and considerable saving of expense 
Ihe Admiralty has given its eonsent to the proposals 
A number of local councils and otlur public bodies in the 
country have passed resolutions in i(h favor, and it has 
the support of the china-clay industry 


extensively by steamships of Allied and neutral nations. 

Hy making the proposed docks their port-of-call the 
American, ( anadian and other ocean linen would effect 
a considerable saving in time as compared with calls at 
Southampton, Plymouth, Queenstown, etc In the 
ease of the larger number of slower vessels the gnater 
disparity between the sea and land transport speeds 
would considerably uioreaae the advantage to be gained 
by calling at St Just By sailing from New York to 
London via St Just passengers would reach their desti- 
nation six hours and fifteen minute* earlier than via 
Queenstown lhere would also be a saving of six hours 
and thirty minutes over travel via Southampton From 
Halifax to London via Bt Just there would be a saving of 
eight hours over the Liverpool route These calculations 
are based on the speed of the fastest Atlantic liner now 
running By making Bt Juet their terminal port the 
linen would not only shorten the ocean passage as com- 
pared with Ixrodon, Southampton, Liverpool, eta , but 
they would also shorten the tune during which they us 
not earning freight or passage money and they would be 
enabled to make the greatest number of voyages m the 
shortest possible time 

bt Just would provide the safest and quickest routs 
for ocean passengers and mails to and from London and 


SO (XX) UniB 88 r >feet Olym- 
pit 45 000 tons 88J fed, 
Mauretania, 32,000 tons, 

700 feet 

The principal ports of 
England, thi majority of 
whnh aro approached by 
long and shallow ihunmls, 
wi re more or h as ronvi mi nt 
for shipping in the past, but 
the heavy expcnditun nceea 
sary to adapt thi m to the 
requiri m< ills of modi rn ship- 
ping makes (hur continued 
usi unt < nnonncal lhty n 
lard the prognss of ship- 
building mid would handicap 
British shipowners and mer 
chants in competition with 
their foreign rivals 

’1 he Hight Hon 1 ord Bu- 
rn. of England said rciontly 
that lus country ih just begin 
mng to build thi t\pi of large 
steamships whuli will carry 
the trade of Hie gre at i onti ' 
nents like Ameru a and Aus 
traliu hut that It is only by 
encouruging the (.(instruction 
of deep wutcr ports arid gre at 
graving doc ks that slop build 
ing can progress 

From Hus it is c hvious that 
England must find nc w ports 
to accommodate Hie I lg ships 
at all hours of the day re __ 
gardless of weather and tides 
It ts quite certain that after 
tin war thi possuigi r and shipping 
on a scull larger than < v< r b< fore ai 
1 00<>-foot liner in the nc nr future 
thi British and the continental sit 
shipping traffic of Northern Euroj 


the Continent, avoiding all 
the delays, fogs and traffic of 
the English Channel Special 
fait boat-tram* could be 
brought alongside the linen 
and the passengers and mafia 
quickly transferred under 
cover The journey by rail 
to and from the docks and 
London could be accom- 
plished m leas than five hours, 
and to the Midlands and 
North in a correspondingly 
short time There is now 
through connection by rail 
between Cornwall and 
Dover 

Docks erected at St Just 
would be in the most favor- 
able position for the economi- 
cal and expeditious distribu- 
tion and collection oi goods 
earned by the liners Them 
goods could bo conveyed at 
cheap rates by an organised 
system of coasting steamers 
to and from St Juet and 
London, Hull, Newcastle, 
Bristol, Liverpool, Man- 
chester, Glasgow, Dublin, 
Belfast and other places 
r which are near to great 

/v. ^ N center* of consumption and 

6 in- — production, and also to and 

Cd \ from the continental ports 

t J Thu systematised cOopera- 

How the new port In Falmouth Harbor stands with reference to the present ocean rentes 4,0,1 0,1 * ™ 

oeean and coasting trades 

1 will be rc Burned The deepest portion of the area pr«|H>nod to be utilised would be merely a development of what is already being 
can look for the varus from 60 to 76 feet at low water ordinary spring done from the port* now being used by the liners, but 

> compc Utiou of tidis and the site is so well protc ltd that vessels of the the principle ha* not been, and indeed cannot be, carried 

p* fur the great deepest draught can, at all times safely enter and leave far enough in consequence of the natural disadvantage* 

st cc uter in the the docks within which they woul 1 be tinaffec ted by any of those ports and the great increase of sum of the modem 



English (. hunni I mil it is I hi re that the deep water 
berths and eloikp niiiHt be construe led Sir William White 
is reported to have hud much stnss on the fact that it is 
not so much n epic stion of lug ships as of providing docks 
and jiortfl large i hough to accommodate those 

I he nc cissity uf deep water ports for the him of ships 
just desiribcd has lain emphasized in statements niadt 
hy the White Nl nr managers 1 he havi said that if 
thiy were rompillod to dcspite.li steamships hkt the 
Olympic from NouHiunpton c veil day on no fewer 
than eighty occasions with yiar thi y could nut sail on 
timo 1 he disadv anl igi would hi griuttrin the east of 
incoming Btiamcrs which arc liable lobe dilujid by bad 
wpiithi r and fogs In times of national emorgmc y suih 
as the present the s of Southampton is stncmsly 
restricted under naval orders 

Shipping authorities in 1 ngland have agreed that St 
Just ui I Billionth Harbor would make the most idea) deep 
water port It is situated on the eastern shore of tht 
harbor, which is tht nearest deep-water harbor to the 


swoll or range of tho *ea The deep water runs close to 
Ihe short and bank, whore landing piers up to J 000 feet 
in length and also various quays anti jettus could be 
cheaply constructed, with a depth of water alongside of 
40 feet and upwards at low wati r ordinary spring tides, 
and equipped with the most modern appliances for the 
rapid lending and discharging if the large oreon liners 
and ot her vessc Is The piers would also offer economical 
and expc didous handling of thi ( irnish china-clay traffic 
Graving doc ks could bo oonstruc t< d up to 1, 200 foot in 
length Such docks are much needed in the Channel 
and the dimnnd for them will become more urgent with 
thi increase in the number of viry large passenger and 
cargo v» hsiIh and warship* 

It is pruposid that the docks shall provide the moat 
convenient and cheapest accommodation in the Channel 
for passengers mail and fmght i irned bv the liners, and 
for the important chrca-ciay, coal and other traffic It 
might tx mmtinnnd In this eonmction that since the 
uutbreak of the war, Falmouth iiarhor ha* been used 


steamships There is no place in the United Kingdom 
that is for from a coasting joort and a great many jilssts 
could be reached from the seaports by means of riven and 
canals as well as by rad The heavy oost of railway as 
compared with water carriage in the British Islo* u in 
favor of this corporation of the linen and coasting 
vessels working from s convenient center Freight 
can be earned by water to and from Bt Just to London, 
Liverpool, etc , mow cheaply than ft is now carried 
the short distance by rail from Southampton to London. 

The war has abundantly demonstrated that the H*s 
of the Empire depends upon its sea communications. 
Whatever the existing magnitude of tbe ocean-bom* 
commerce between the United Kingdom, tbe Dominions 
and other countries, and whatever the prospect* of its 
development in the future, the producer, the manufac- 
turer and the morehant alike are concerned — and vitally 
so — with the securing of cheap and regular shipping fa- 
cilities, and, consequently, with the progressive improve- 
ment of those facilities 
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Correspondence 

Tfc* sditoc* art oot responsible for »t*t»m*atj mad* 
ia A* oo rr e *p oacUnc* column Aoonvraou* commu- 
nication* cannot be oomidcred, but the name* of cor- 
ratponduU* will be withheld whan to desired 

The Coal Supply 

To the Editor of the Scientific American 
I have regd with great interest an article in the 
February 22d mue of the Scientific American under the 
title "The World* Coni Supply The subject in one 
which deserves, and is beginning to recuve careful 
attention and intelligent discussion Thu article in 
question sets forth with admirable clearness and force 
certain important aspects of the situation, but us to one 
vital point, the probable life of our ooal reserves it con 
vaya a very misleading impression 
Your ortiole exhibit* a chart “How long the coal will 
laat" which shows for the United States 4,000 tears 
and for the world 3,400 years, with an inconspicuous note 
to the effect that this duration is based upon present 
rates of consumption Those are the figures which the 
casual reader will remember, his impression will obv lously 
be that our ooal reserves are practinally unexhnustible 
and not in any sense a matter of concern for many 
generations, or even centuries to come I he possible 
mathematical correctness of the figures in no way rmti 
gates their essentially misleading character 1 In chart 
in question and the text of the arliolc goes on to state that 
the “commercially available supply at estimated future 
rate of consumption ia sufficient to last 1,500 vats 
T his estimate is fallacious btvond any possibdity of 
explanation or qualification While it is quite probable 
that some coal will remain in the ground at the ond of 
1,500 years, it is inevitable that within a small fraction 
of this period our ooal will be so far exhausted as no longi r 
to play a predominant, or oven a prominent, part m 
industrial operations and developments 

What are the fact* of the case? Let u« take the United 
States, where, as your article correctly shows tin present 
rate of depletion is less than for the world as a whole 
It la utterly meaningless to express life of our coil re- 
sources in terms of such a casual unit us prediction in 
1913 or any other year kor a long senes of years (he 
ooal consumption in the United Stales has been doubling 
approximately every ten years, an annual uh return of 
nearly seven per cent kor the jmst three year* it has 
been increasing at the rati ui per cent per annum 
For 1018 the figures thus far published show a mine 
production in the Eastern District of about 480,000,000 
tons and in the United Siatis of about 890,000,000 
tons 

If the coal consumption w< re to continue to inercasi 
at the apparently normal rate of seven pi r ant per 
annum, and if the proportion of recovery from thi mime 
were as high as two -thirds (considi rably higher than has 
been obtained heretofore ) thi lift, of tht known toal 
reserves of one eastern district would be 59 years 
of the combiued eastern, central and southern districts 
88 years, of the Lntm United States and Alaska over 
80 per cent of this supply bting lignites and coals tallow 
the rank of bituminous, 81 years Ihese figures are 
baaed upon estimates of the Geological Hurvoy I bey 
include ooal in veins as shallow as 14 inches, all coal of 
up to 30 per cent ash and all known deposits within 
8,000 feet of the surface Obviously on a corresponding 
baus the life of the ooal mumble and usable under present 
standards would be materially less 
These figure* bnng out, with startling dearness the 
condition which we are facing the inescapable dih rama of 
suicidally rapid exhaustion of our invaluable coal re 
serves or of curtailment m the growth of our fu< 1 con- 
sumption If Our supply of good, sscessible fuel were 
inexhaustible, there is no reason to believe that our con- 
sumption would not continue to increase at the mrrent 
rate of seven pur cent per annum The time is now 
upon us, however, when our coal consumption will be 
determined not merely by our needs but also by the in- 
enssmg scarcity and expense of the supply lhe 
resultant curtailment in the growth of our fuel production 
will carry with it a concomitant curtailment of our in- 
dustrial development, a curtailment which a( least 
can be offset only partially by increasing efficiencies 
and resort to other energy sources We are using the 
cream of our rssouroes, and using it too recklessly and 
too ifteffiwtently 

As your article suggest* , the more important immediate 
economies seem to be 

I. Centralisation of supply of industrial and other 
power m hugs supers tations embodying every practicable 
measure of sffieienoy. Industrial power plants and 
electrical utilities now bum nearly half the ooal mined 


annually I arge modern central stations have a thermal 
efficiency of at least four tunes that of reasonably good 
1st lated industrial plants and furthur improvement is 
possible 

2 Location of these super station* at or near the coal 
mines in order to supersede nulioud hauling of coal by 
electro al transmission of mirgy ovir wires It is 
estimated that for every hun lied tons of coal shipped 
over railroads, the locomr 1 1\ c h h oiling tin enal cars 
burn 10 tons On a suflnuitly luge stall tin tital 
cost involved in electron! trim sihism ii from th< mines 
would be only one-third to cm half thi freight rates 
on an equivalent amount of e >al 

f huifist possible dtvil j m nt of water powers 
within economic limits as to c «ts It must Ik kept in 
nund however, that water p wer development is no 
panacea Ihc available water p iwers tributary to our 
great eastern and central liulu Iiij. 1 regions inn supple 
only a minor part of our pen i nee els ae 1 our main 
energy source must continue t lx coal Water powers 
are in gc ncrul very expensive in I 1 > make their develop 
ment feasible every possible i u mrugemont m the wav 
of favorable legislation must I e a (lorded as well os com 
prehensivt organisation of pnvir re quire me uts m order 
to utilise efficiently the seasjnilly varying water pjwer 
output 

4 k (nitrification of steam rulroaels Steam railroads 
at present consume more thin J per cent of our coal 
output lly electrification this would be reduced to 
seven per cent or eight per tint 

A Lie ctn Station of coal mining >pe railing particu- 
larly in ease of anthracite mi * where i mine usage of 
10 per ouit of the output e mil b leiueol to 1 *<| per 
cent by dee tnfications, re pres itmg an e (Teitivt saving 
at the present rate of proelei i n of m irlv 10 000 000 
tons annually 

6 Improvement in our \travagmtlv vastsful 
methods of coal mining Of le posits worked to date 
it is estimated that more thai half of the, coal content 
has been irreparably wasted 

The improvements in pnuti e outlined leaving out 
of consideration the use of weler power would make 
available, from our present e » il production more than 
twice the present useful produ ts in terms of power aud 
heat It is not too rauoh to hope t h it most of this may 
actually Ik realised in the imin Inti future 

lhe problem of exial supplv is fun 1 ime ntal and vital 
to the future industrial, e in nine nuJ general sxial 
developme it erf our pound v In lust rial civ dual ion 
depends upon two factors p iwe r and new nute rials but 
whereas raw materials are willy distributed power 
sources are not 'lhe natieu or peoples holding thi 
worlds power sources, of win li e u.1 is the principal 
one, control the bases of the w iri 1 s industrial de ve lop 
ment Our advanooel eminent i m iui high standards erf 
living eh jx nil upon use erf p over lluv could not be 
supported by what men e mil I > with thin physical 
strength Human labor re pur s power to multiply its 
productiveness lhe preseel I igh slunelird of living 
in the United States is due prim inly to our exception 
ally high per capita use of p wer The United States 
has nearly half of tho better grad and inure accessible 
coal deposits erf the world it h mover half of the total 
known deposits of ooal of ail grilles North Amcrua 
has over two-thirds i his ni u * that to this eontim nt 
has been allotted by nature tnoie tlmn half of the woild s 
pote ntial industrial dcvelopm lit I ho e xte nt to which 
this benefit lent bequest, or trust is realised must de 
pend upon tho coo no my and intelligence with which it 
is administered 

It 1 McClelland 

New York 

The 50-foot Ship and the 44-foot Canal 

To tho Editor of the Sfiavirme American 

I note with roue h interest v tr issue erf 1 chrunry 22el 
which has on it* front oovtr a go >d picture of the I >w 
seition of the steamer TIiiih It tan Hisc on its s le 
in thee first le>ck or the Welland ( mill anil on page 17 a 
short article with reference l< this vessel The e xpe i- 
ments earned out on this vessel by the United 8| i * 
Shipping Hoard w re of a most unusual nature a a I 
believe will bo of considerable, interest to your renders 
1 am therefore, writing you in the matter thinking that 
you may care to correct and perhaps amplify somewhat 
the artie le m question 

The primary purpose of nuking the experiments was 
to develop a method, Whuh would inikt possible tbc 
building on the Great Lakes of largo vessels of 10 000 
tons or more The ship building plants of the Great 
Lakes lmvi made an onviable re e ord in the construction 
of cargo ships but because of the small si*e of locks 
between the lakes and the ocean they have bum able 
to send out only small ships although they regularly 
built for work on the Jakes some of the largest cargo 
vessels The development of the convoy system and 


db‘i 


the expansion of our ovtrscns operations developed 
a constantly ini re using de m end f ir ships of the large r 
sues lhe Great lakes with their well lrganircd ship 
building plants lueateel close to our supplv >f steel e wild 
have bee n of the greatest value if >nl\ the limitation or 
the lot ks could be iv re mi 

The tan Hisi experiments divel pi d a procedure 
by which these limit iti ns t mid be over mu That 
this was ie e e mph I el in ill st re ss e f w tr in a p< ri d of ft 
relative Iv few me lit Its is in si gritifu k lhe Shipping 
Hinref deserves ninth t hi f r | r seimg with the 
work Mr Hurlev Mi S Inc il i I Mr 1’it r joine d in 
nuthiruing it 1( was irri <1 il I y the ( level md 
olh c of the l lilted States shipping H erd It is trui 
Hut J first seigge ste 1 the pi m but ill the engineers eem 
nceteel with the Shipping Hurls ( le v line! ofliec took 
pirt in dove loping it Mr li N Hi rrmi in e f ( love laud 
in partieulir deserves credit for (lie suicihs if de-tuils erf 
the w oik ami Mr W 1 1 we rs fen the ilibirate enl 

e illations winch fixe I the le ia!) ms and si/e >i t he wi iglils 
employed l i kte p tlu ship st cble 

1 lie V in Hisc is 51) fret wide and we find that by 
this nil 111 d we could certainly take out a ship 52 ^ feet 
wide Tin widest ship previously tukm out is 44 feet 
be liu To the 1 ivmnn Hus in lease may not seem very 
imp irt mt but tli Ann Him will mrry ovt r 9 000 
tens and tit lirgest slop heretofore taken out rarned 
only 5 500 t ns Hv bull ling ships for the purpose 
we are sitished Hint tins method will double the sise 
of ships tint miy be pnssiel through (lm locks 

Prae tie ally nil e irgo ships art wider than they are 
de p Our problem was te turn one on he r side and make 
her stable in that pmifim 1 o accomplish this wo 
plAenel lemponry pint on tanks made of stool on one 
side of heir deck 1 he si were so dosignoii that whon sho 
wan turned on hor side sho would just fit in the locks 
She wvs turned on he r Hide by simply pumping water into 
those tanks She was turneel back by le ttmg tho water 
run out of them The tanks wore rarofully proportioned 
so (hat in all positions aa sho turned shi would be stable, 
that is have a positive me (acentric height Tbe 
balance was a dchinti one I xpe rime ills had shown 
that if the weights wen not properlv ehslubiitod tho 
ship would turn completely over upon her deck 

it A ruHTis 

Boston Mass 


Finger Print Classification 

To tho Editor of the “■!( re NTirie Amfkkan 

In the issue of the Se iknufic Am me an published on 
lebruary Jsl 1919 uppe irs the artule linger Print 
Classification 

111 this article it stiles that to those pe rsons who for 
anyreasm hud it troublesome to ijhi the >ld or unproved 
Henry S\*tnu of huger print nlentifiestim th writer, 
1 11 Hollins m of Brooklyn N 5 suggests the use of 
the llollman Notation an adapter! t> all purposes and 
being simple and ace urate 

I rom 1 a ling Hus article I find (hat all of the ulnar 
loops will be pi tee I unde r one pnnmrv number and only 
ehv uied ky the ridge (mints in the little finger while in the 
Henry “system these loops are divided into lb separate 
divisions making It far easier to starch 11 reeord by the 
Henry Syste in than by the Hollman Syste in Any records 
which have all whorls would all lie fihd under one 
primary number without any secondary classification 
numbers the lie nry Syste in provide el for 81 secondary 
elassiheatnn numbers under the pi unary classification 
j 1 lie re has been no provision made for approximat 


ing jiatterns 

1 have been in rlmrge of the Identification Office of the 
Navy the last ten yeursandHin positive that this Hollmun 
Hyste m could not be uw d in a fih where there are a million 
records It has been the practice of all hnger print 
experts m charge of large Identification Offices to sub 
divide tho files in each and all of the primary and st ooud 
ary classifications as far as possiblo in order to expedite 
the scare he s lhe Henrv finger print system has been 
used bv the Na\ v since I tnuary 1st, 1907 and has been 
found to be entirely satisfactory in every particular 

By the HnUinuu System, as I interpret it from the 


article all of the impressions 


group 


w hie h have 


a little linger count of 15 will all be file d toge I he r regaiel 
less of whether the loops on the index or middle fingers 
are mm r or oute 1 In the primary olassihe ation number 


J all of these whorls will fall in tin same e ompartment 

regardless of whither the whorls 111 the index or middle 
fingers are inner, meeting or outer 

An ide h advannd on this bne of work must lie price tie al 
aud not the ore tical 

J II I AVI OR 


Washington D C 




Strip of tape with recorded trans-Atlantic signals, together with the operator’! decoding In pencil 

Signaling and Talking Through Space 

A Broad Introduction to the Present Status of Wireless Telegraphy and Telephony 


1 telegraphy mil hi pli »n\ i* i story nt < oetpe rntive 
invention Priii l \mmi in in r mi « into th< world 
war tin Mirim* evireles* intere I* w 11 engaged in the 
usuol husme* mpe till m uid mlv »mi often blinking 
em li ot hi r * wav mil lit general progn hh of thi mho 
art by jmli nl htigitim One might h ivt ft rpinnrkahh 
develnpme ill on m existing instrument hut some out 
elm had a Imin pit lit on n tiaturi of that mslrununl 
So t hi man with tin nii|inm tin nt was him kid by the 
basic poti nt null hi holdirofthi basic puknt in turn 
was powerless I ' nnpiovi 111* instrument because of the 
bloikuihnK pnti ill on tin 1 in pro vi ini' lit 

A Lesion in Cooperative Invention 
1 hi n i aim tin wur I In various win has orgnmr i 
tion* win i ill It il upon to give our fightu* tin viiv hist 
to hi IhiiI in radio insd mm ills Piitiiotisin ind di vn 
turn *i t iihiih all i online ri ml and pi ufi ssionnl uvnlrv and 
pat i nt* win mi ini ntuiilv ovirnihii wlurt tin mten sts 
of our (■ivriumint win nun lied \nei what lounts 
for rn in than nnv othi r singlt (lung tin inventors and 
engines rs of tin \ hi >tis ru li i organ mil ions and tin lead- 
ing f hi trual and liliplmm < inptitiii* got tngrthi r and 
jioohd thin idi i* anil exp mini for tin lonmnni good 
As might well hi ixpiitn! imiihinuu out of this i o 
operative work indeed, tin wmhs* tiliphoin wlinh 
but a vi ar or two ago was a dilu ite uniiituin i hild of 
the laboratorv suddenly ilivtlopid into a full si/nl 
robust praitnal uu mis of rominiiini ition nvatlahh 
for giounil use mil niri raft Ha Wing pi nl h in* in inti i 
ferone i pi i vi n lion ha vi lain inori in lis* *olvi d loug- 

diHtaiui stations hail su hit nlv hiioini 

opt rat t vi untie r almost ill ilinosphiru 
conditions I hi husiuess i a, niily ot hngi 
stations has bun int ri i*i I muiy f 2 d 
Thi Infix at rialH forrni rlv rupiiiul for long 
distant < i(i< pt ion have hi in abaadoui d 
fur utidi rguminl uiruls uni small limps 
from thru to *iv ful in diameter, eieeted 
four ot livi ful abovi tin gumnil Vnd so 
it got h witb m mv other tint ores of wire- 
less wbnhonlv vcsteiday wi ri i onsnh rc d 
tin far off goal ol wtriliss min nnd which 
today stand praiticvllv pufutul as a 
risult nt unselfish unipinitivi i ffort 

Span In ri dot s not piriuit of iiompleti 
review of tin radio ait sueli as tin author 
would wish to maki in orili r to giu t he 


in thi war Volume! could bi written on the develop- 
ment within the past year Howivir it is necessary to 
assuna that the reader in inoie or lisa familiar with the 
broad print iplen of radio iniuinunic ation, and has 
followed the various earlier di v i lupmeuts of the art 
Ways New and Old of Generating Radio Waves 
1 timing first to tranaunttu* wi find spark trans- 
mitters still employed to a largi i \ti nt, although many 
now fmius of transmitters havi nude their appearand 
Out of thosi is the arc geniratoi wlinh, if not absolutely 
new, I* at hast greatly improvi l in its present form 
It m widily employed both m 1 uropt and Amentu 
Starting with the sunph an nl (hi Danish mventot 
Poulsui back in 190ft, radio ingmuis have brought 
this geniritor to a high stnti of pirfeition for loug 
dtstnnee telegraph and telephone transmission In 
fad, tin reetnt development of llu vacuum tube us 
a modulator of umutg bas made it possible to tiuprtss 
tilephom umversat ions ou thi most powerful ar< trans- 
mitter, thereby making thi biter more than ever avail- 
able for prai tu al wueless telephonv 

bor viars wirekss engineer* luvi appreunted the <nr>- 
vt nu m c and prai I unlit v of thi high fri qui m > alt< i nator 
as a mi an* of transmitting II iwivii there is a vast 
drift mu < ilutruftlly and inuhannallv between the 
gem rating of lumnts of 60 or 111 ivdu as lit com 
mi r< ml power e irrents, and the 20 000 cycles re tpnrid for 
radio tiansmission Still, these <1 tin eJ and me e hrvnioul 
ohstiiles hive be«u slowly minimi both here and 
nhiouil \mong others, there hi*l» e lithe Goldschmidt 
idle uiiitiii wluili makes use of e m e*t mgi minis winding 


se heme for multiplying the frequency within the machine 
until radio frequencies are obtained 
The Goldschmidt alternator has been in use for some 
time past, particularly at Tuckerton, N J , and Eilveae, 
Germany, giving excellent results Drivon by a 220- 
volt, 2W-horae-power motor at 4,000 revolutions per 
minute, the Ooldsehmidt alternator supplies radio- 
frequency currents The aoruracy of construction of 
such an alternator is extreme, indeed, the air gap clear- 
ance between rotor and stator is hut 0 03 inch, and a 
deviation from parallelism of one part in a thousand causae 
the output of the machine to be* reduced by one-fifth 
As far back as 1908, Dr bincHt F W Alcxanderson 
of Schenectady, N 'i , construe led an alternator de- 
livering approximately two kilowatts of 100,000-iycle 
current The rotor of this ulternator made a speed of 
20 000 revolutions per minute the actual speed at the 
rim being 12 miles a minute Other inventors have also 
worked cm high frequent v alternators, and all this work 
has finally given birth to the presint successful genera- 
tors The advantages of this type of generator ari 
numerous For one thing it gives a steady, uniform 
supply of radio energy, which only needs to be controlled 
by telegraph kev or microphone amplifying cirnut, 
ae cording to whether te legraphy ortelephonj is sought 
Tslephomrvg Through 3,200 Milo* of Space 
Iteeently Dr Alexanelerson’s apparatus was employed 
by the Navy Department al New Brunswick feu trans- 
mitting wueless telephone messages to President Wilson 
tin board the (rnnsport George Washington ot Bruit 
I ranee or ovu an air line disliimi of 3,200 miles And, 
ue Hireling to this hading radio engineer, 

— . the limit for wireless 

hen bettor fai ilities 



i Atlantic message* A Sow Operating the special perforating machine which pemrbes the automatic highspeed transmitter tapes At thi fight J Each of these tsblss ta 

Washington controls one of the most powerful Navy rations 

Views of the trans-Atlantic room In the new Navy Department Bnllding In Washington, D. C. 
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over, that thme wave* are 
inaudible beqaose erf their 
I ugh frequency, - and special 
means aw employed at the 
receiving *»d to' convert 
them late audible or readable 
signals. Harmonies, Dr 
Afexoodorson explains, have 
various frequencies and dif- 
ferent wave lengths, and 
interfere with other stations 
They arc useless wave lengths 
which fringe signals 

In oonjunotion with his 
alternator, Dr. Alexandereon 
makes use of a magnetic 
amplifier, which builds up 
weak currents until they 
become sufficiently powerful 
for long-distance transmis- 
sion This devioe contains 
no moving parts; magueti- 


bidding of a telegraph key 
or microphone As far as 
the 'ayman is concerned, flit 
magnetic amplifier may b< 
described os a special 'orin 
of transformer 
Still another feature of the 
Alcxundcrsoi) system is tin 
multiple-tuned aoruil whiili 
is said to punfv as well as 
amplify the paitirular torn 
or vibratory iitjm nev of 
the station s gentrator Dr 
tlexandtrsoQ makes his iu rial 
in eloctueal harmony with 
hu transmitter, whereas the 
K< ncral practice has bun to 
use auj kind of airml for 
handling the transmits r s 
oscillations A suitabh an- 
alogy is the phonograph the 

iheaper machines are merely --rr-^ .. «*■ <— „ 

assembled, with any repro Ii 

dm nr, tone arm, horn, and 

cabinet being brought togc the i to form s machine I 
mom expensive machines which mill \ reproduce son 
thing like the living sounels are not merely usNimbl 
they arc carefully balanced Lmh part is balanc 
against some other part so that the oeoustn ensemble 





Interior and exterior views of a wireless transmitter for airplane 


ported on c ight ste < 1 masts me n 
1 he station make s use of s< 
namely a FiO-kilowatt Ah m 
altcrnatoi, a iruieh high fr< i 
liethcnod design and of the m 


i perfect unit Ko with the AJexanelerson transmitter kilowatt l (well i 


and aerial, they must agree so that there will be no 
opposition or depreciation As a result of this balance 
the range is greatly increased lhirteen polns each 
4(M) feet high, are employed for the aerial at the New 
Brunswick station 

The Alexanderson system is also employed m the 
powerful wireless station at Lyons, France wlueh has 


i K (Id) feet in lie li.li 
il transmitting set 
rs n high frequent 
\ iiltinmt >r of It 
eipaeitv two 2 ll 
nl two l r >Okiliwn 
two hii.li free] ue tie 


been handling the official Undid States (rovernrmnt inserted iu an ordinary electric lull aeid the hlament 
traffic between the two countries The aerial of this heated to me amltsc cnee, cun it lliweel from th 
station comprises 20 parallel strands of phosphor bronri filament to tin electrode In etl r amis the liein) 


r u elislanei of 2 UKI feet and sup- became a u 


spuik sets It is undei stood that 11 two hii.li free) uency 
alternators have not as >»t been put int > ijm ration 
Vacuum Tubs* The Modern AUadin’i Lamp 
And now we come to the m st r markald de velop 
me nt in radio e omuiuun atlon tl e v leiuim tube Many 
tears ago I dison discovered that uli n an electro le w as 


able for rectifying purpos- 
es llus phenomenon has 
Since become known as the 
1 dison effect 

\fte l i dison numeioUH 
prominent il vectors took 
ii)) tin I dison i fleet and 
studied it w th ii mi w tomak- 
n g some use if this simple 
ie tit i \ lining flu m h evo 
Ism II uiitig Del orest, 

I u gin' i \\ lute Armstrong 
C lute ( )) i Is and <d he rs 
T lie st iry it tin giudual 


I less had been ma le 

1 Jben it whs that the tele- 

tube used In receiving phone inti lists with a view 
to improving tlnir long- 
... - , distnilif sei vie ( hi introduc- 
ing rm tins of repenting or 
amplifying weak eurrents, 
1< tiled to invest igfttei the 
v ic mini tube 1 10 m a com- 
piiiiitmly e rude instrument 
the t I | heme engineers with 
eurv fuihty available for 
i \t nsiie re si are h indixperi 
me id sion ivolvtd highly 
pcrfectid vae until tubes 
win h biitirni eompi lilurs of 
tin ho-eulli 1 me ( liniue al 
it pe iter winch they are 
lapidly displacing Oidm- 
nri till phonic communica- 
tion is not feasible over flOO 
mile e* without Home means 
of re petiling or ie laying the 
utli Hunted current coming 
from till transmitter Thus 
foi dist inns between GOO 

— 1 and 1 200 milcR two ainpli- 

ugc fie th or re pi aters are em- 

ple yed In Hpoaking through 
to Sen franeuuo from Niw lurk city a pi thou s voice 
1 rave 1 h tlnough six laiuiiin tubes 

And while the vacuum tubi in its perfected form, 
pra tieally perfeeled ling distance telephony and multi- 
ple \ telephony it til the while became be tte r adapted to 
radio ccimimimi atlon Appreciating its vast possi- 
bilities the tile phone organ izuliim back m Ullt began 
iviriless telepliom experiments between an experimental 
Htatmu at Mmtaiik 1 1 and W ilmmgton Del In 

April ltd good wuclesh telephone traiiHiniSHion wan 
aehuve 1 b tween the two stations This experimental 
and de\ eh pliant work was steadily expanded by 
the telephmc organisation s engineering staff and 
numerous laelio engines rs until on 0< tobi r 23d 1015, 
tele phone messages were trnnHinitti el through space from 
\rlmgton \a to the litfel lower in Paris, trance, a 



Al the left Some of the receiving apparatus which to all Indications t» by no means thn last word tu Che art At Ifir rftht Powerful are 

Two vleWi of the Met* wlrelew sUtton which the Germans surrendered to the French since the armistice 
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Mixer unit In (be phosgene plnnt 



United States Chemical Warfare Service — U 

The Great Gas Plant at Edgewood Artaud With a Capacity of 200 Tons Per Day 


I N our mane of March 29th 1919 wc dealt with the 
construction of the great toxic gas plant at rdgewood 
Arsenal Maryland where in considerably Jess than 
twelve months of active construction etc built from the 
ground up a vast establishment and developed an 
industry entirely new to the. United States At thei 
signing of the armistice 1 dgewond had a capacity of 
approximately one hundred tons of gas per day and by 
the close, of last year would have been m a position to 
ship to the front the enormous output of 2)0 tons of gas 
per day anil maintain that rate of supply continuously 
The sigtufie am i of this will In appiee late el when we. bear 
in niiiid tint the tot il lady capacity of the German 
che mi d plants was only d iuI thirty t ins j tr day 
In ael btnn to the nniiufae lure of chlorine undmuxtmd 
gas is di sent e d in tli ju e ling cl aptcr the 1 dgcwooel 
plant w is in a pmition t piobite lirge ([imntities of 
phosgene mil chi uj icrm It ilso in lueli el a slu II filling 
plant of huge up it it y mil s palate plants for filling 
hand gn n ule s -with loth gas anil smoke producing 
mate ri ils an I f ir mnnuf i t unng me e ndiary bond s and 
dartN Also there was built a veiy line chemical labor- 
atory thoroughly e puppe 1 with nil the mccssary 
uppli me e h in wlueh the various price sscs for the oper 
ation of the dilTennl see lions of lln work wcie deter- 
mined anil e large n mount lit re si arch e haraete nstie of 
the rniliiu of 1 d irate ms w is e urn d cm 1 he work of 
this kind preyi i is t i the construe lion of a laboratory at 
tdgewo » 1 was lone ly plaeingthe members of the labor- 


atory force In various laboratories throughout the 
country, and notably at the bureau of Standards, 
Washington, Johns Hopkins University, and the Ohio 
Mato University 

The Manufacture of CHlorpicrin 

Much was heard during the war of the gases used by 
the, Germans to temporarily blind the enemy by anting 
vigorously on tlio tear ducts Hum was commonly 
known as ‘ tear gas ” At beige w md there was built a 
very complete plant for the mi i ufaeture of ehlorpienn, 
yy hich not only has a strong lachi y in it irv e tie e t but also 
is i powerful lethal gas Bceau Idorpierm ts liquid at 
normal tem]K>raturu and pressur it is tic e essary to use in 
projectile i filled with this gas a i t her stronger explosive 
charge than is necessary when a le il gas such as phosgene 
is used as the filler Chlorpi rm is produced by tho 
reaetion of bleaching powder u| n calcium picrnte tho 
rcae turn taking place in wroiglt iron digesters which 
are furnished with condensers s long ns the tempera- 
ture of the )i action remains within the very definite 
and limited range in which the eld uni in the bleaching 
powders reacts upon tho cab mm pi rate the reaction 
takes place very evenly But if the temperature passes 
outside of these limits, the lie iihing powder liberates 
oxvgen in place of chlorine and the entire mixture foams 
over into the condenser 

When the reaetion takas pine as intended, the chlor- 
punn distils out and is separated lioin the accompanying 


water after being conveyed to settling tonka and allowed 
to stand in them for a few days At a plant which the 
Government employed at Stamford, Conn , the piesrio 
acid was produced from phenol and was used directly in 
making ehlorpienn Pirnn sud for the Edgewood plant 
was provided from other government plants 

Chlorpionn was used as a filler for all kinds of projeo- 
tiles the shells sometimes being filled entirely with 
ehlorpienn and at other times containing a mixture of 
ehlorpienn and phosgene or stannic chloride 

Tbs Manufacture of Phosgene 

A most effective gas, because of its high toxin power, 
is phosgene, and the plant erected at Edgewood had a 
capacity at the close of the war of 40 tons per day Two 
additional plants wero practically completed which 
would have brought tho total capacity at Edgewood up 
to 80 tons ptr day The Government was also supplied 
by a plant operated by the Oldbury Eli citro-Ohemical 
Co , whit h made use of the nnrbon-monoxide from its 
phosphorous furnaces, and this plant enntnbutod ten 
tons per day part of the output being loaded into pro- 
jectiles at the jilant and the rest of it shipped abroad in 
steei containers Also a plant at Brook, N J , was 
turning out some five tons a day which was shipped in 
containers to the Allies 

Phosgene has a very strong delaying action upon the 
heart which may prove fatal even after the first effects 
seem to have disappeared In the manufacture of 



Filling 75- 


■hell with mustard gas 


Painting gas nbdln as they pass on saving tndJnyn 
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pkasj Mio , the reaction of 
eerfcflMBe*td» tmi ntboa as 
eotn Mwi with the reaction 
at <wjr*en tad oarbon In a gas 
producer from which pure 
nrh^MBMKMdde » obtained 
b bulge quantities Destruc- 
tive temperature* are avoided 
by regulating b the procee* 
the relative amount uaed of 
oxygen and carbon 

The phosgene plant at 
Edgewood connate of a car- 
bon-dioxide plant with a 
daily capacity of 125,000 

cubic feet of carbon-dioxide and an oxygen plant capable 
of producing 200,000 cubic feet of oxygen every ?4 hours 
Four producers gave a total daily output of 400,000 cubic 
bet of carbon-monoxide The carbon-monoxide and 
Ohiciritte then travel over a oar bon eatalyxer, and the 



jbngene i* produced with a tendency to very high 
temperature* which is restrained by cooling The 
phaegene is then liquefied bv passing it through oon- 
d ep ee w immeraed in refrigerated bnne 

Tbe output of phosgene at Gdgewood was used in 
fitting standard shells of all calibers, Livens projector 
bomba and Stokes mortar bombs Big shipments were 
made to the Allies in wrought-iron drums or < on tamers, 
each of which held 1,700 pounds A large group of these 
b shown in one of the accompany illustrations 
Tho SWV-FlDiaa Pleat 

The shells and bombs for carrying the gas into the 
enemy’s trenches and into the terrain back of his front 
lints were shipped to Kdgewood from the various shell 
plants and stored in large dumps, from which they were 
taken as needed to the shell-filling plant, which was 
designed for the filling of shells of all calibers from 75 mm 
to 240 mm In order to make sure that the phosgene 
was maintained in a liquid condition at atmospheric 
pressure, the shell-filling plant was equipped with the 
necessary refrigerating appliances for reducing the 
temperature of the phosgene and of the shells The 
shells to be filled were brought by conveyors through 
rooms m which the temperature was O’ I and unloaded in 
front of the filling machine at a t( mperature well helow 
the boiling point of tho gas The filling ms<hme of 
which we show an illustration ih arranged to till six sh, Us 
at a tune and the filling is done within a gla*e-< nclosed 
cabinet Tho liquid phosgene ih ill live ml by small 
tubes into containers of the exm t capacity of the shells 
which are filled six at a tune 1 he shells are brt ught 
into the oabinct on a trolley and they arc so plated that 
the head* if the shells « gister correctly with tin outlet 
of the flasks above [he cabinet is so urauged that thi 
discharge of the content* of tin flanks to the shills can 
be regulated by an operator outside tho cabinet and 
means are provided by which not even a drop of thi 
liquid can fall outside of tin shells I he shells are t losid 
by compressed-air motors As sewn an thi set of six is 
61!ed, the trolley pusses out of (lit rubirut, taking the 
filled shells with it 

Iho next operation is thst of painting the shells with 
certain colored bandings whiih show at a glanit the 
nature of their contents Fainting and striping were 
done on an endliss conveyor, which lurried the filled 
shells in front of a nurnbir of operators, each of which 
performed his share of the work It is noodles* to say 
that every part of the plant for sht ll-filliog was most 


8pray-eoeUag water for the condensers 


carefully ventilated, the t ul gas being washed m lofty 
stone-ware towers which an onstructed on the lines of 
the standard silo 

The shell-filling plant has a capacity m 21 hours of 
filling 80 000 77 mm shills 10 000 4 7 rum , 50,000 155 
Din and 4 000 8-rnch shills 



In conclusion, we wish to iv tint nrnnng tin ninny 
great industrial plants win li w lim visitid from turn 
to tinu we do not retail am ltlir govt rnme ntal work 
which surpasses this m the mt lligcnt pn vision with 
whirhit was laid out, the spot Iwilli u hull it wasireeted, 
and the brief period of turn in uliuh production on a 
large scale was accomplish! d \\ c wish to r< affirm our 


conviction that the Gov< rn 
merit should regard the Ldge- 
wood Arsenal as a gre at 
military asset I ho c ost of a 
few can takers would h in 
significant and wc In law 
that a fur sighted policy 
on part of the Governmiut 
would sn to it that thi plant 
is preseived in sueh con- 
dition (Imt should any fut nrc 
call f i military mobilisation 
arise it temlel be put into liu- 
modi ite operation 


Training Field Workers in Eugenics 

D IHKIOR (' B Davenport of the Fugnmcs ltecord 
Office on Lohg Island, assiste d by Dr 11 O.Laiighhn, 
has been giving every summer since 1910 a six-wee ks 
training course for field workers In eugenics 1 lie course 
comprises 25 lectures on human In reality and euge nirs, 
with special rrferoncgto conduit together with laboratory 
wolkon charting family pedigrees tracing the descent 
and re combination of human trails m pedigrees statistical 
studies on variation m plants and animals, studios in 
tho e le mints of bionic try « t< ( hnical studies are made 
at institutions fen various type s of the socially inadequate 

Personnel Work of the United States Army 

T HE principles and methods developed by the f oin- 
mittcc on Classification of Pi rsonntl in tho Army 
have been summarised in an exhibit winch is bung 
shown in various utus At presmt or up to April 12lh 
the exhibit is at the Lngmcenng boon tie a Building 29 
West t»th (street New Vork t ity It consists of a 
collection of wall e harts forms photographs and mode Is 
showing how the Army finds out what kind of work men 
can best do and how it places tlmm on sueh work in so 
far as it is needed in the Aimy how men who claim to 
have skill m trade* essential to the Army arn testid te, 
develop the ixtent of thur skill how the intelligence, 
talent and skill nvailuble are distributed throughout the 
different Army units how ollue rs aie cliwsihe el to asee r 
tiuu thur special abilities how t In % an rated for efll 
eienc\ ami how this information is usi d and (he genual 
n suits of applying modern ptrsunncl methods in the 
Army during the war 

I he exhibit was pre pond ly the Aeljutint General s 
ufliet at Washington for the infoi unit ion eil ofhurs an I 
eiviliins m that utv whin it re ivtd sue h fu\ornlln 
attention th it ill re spoils to many l (posts the Vdjutant 
Guard consented t , its displ iy m < lli i utus Very 
appropn ite Iv it is being sh iwn un le r I he un-pi e s of tho 
United hngineenng Sruetv reprise id mg the f mr great 
lngtmermg Isoe i< tie s nnl the V id ml Assiemtiem 
of ( nporntiem Be lmols whiih re pr s nls tl first suc- 
eissful attempt al n tlionali/ir g the sliulv ml invesll 
gietiem if the relations betwes n e mploye r anil employee 
Over fifty differ lit liieluslri a ue represented m its 
membership thur mutual purpose bung to meiense 
the ofhoiuiej of the inetustries of the Initiel Whites 
through industrial training an 1 to sup| leme lit the e do 
rational efforts of tho Public Sehenls 1 he Association, 
through its various subcommittees conduits intensive 
study of all features of employment and training and 
prime e ulis vigoums at livities for the e liminatiou of wasti* 
through unneicssury labor turnover through lue k of 
proper training ami unnecessary sickness and acuduits 



FMJiag eentaliwra With Hqald »k*qwu 


Phosgena in wrought Iron drams ready for shipment to France 
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Admiral Sims in the Team-Work for Victory 

How the Admiral Stood Out for Consolidation as Against Mere Cooperation 


4 llio very moment that Admiral 
i took luminnnd of our T uropeon 
or< mill Ins « o hi adopted a fow 
lint, |)j|iii- v. I it li an lypiiully 
l slit of Ina n I lit da and ninth 
!< 1> leap niHllilt I i tilt (111 leim 

naval font a a hi li optralt 1 with 
imviis with win li th.y hav rn 
In war 1 he walls if mi i u y that 
IK tvyi i n all HUM. a in turn of | < i ( 


it 1 o 




t I In t 


it tli 


/ T Is not stretching a point too fat to lay that the greatest ally of Germany, 
during the first four yean of the u>ar, was the lacl ^ of a unified command 
among the Allied armies opposed to her Admiral Suru has earned the 
lasting gratitude of the nation at large and his brother officer! in particular, 
because he stood for the closest consolidation under single leadenhip, and not 
merely for simple cooperation with our Naval Allies Only thus, as the 
event has prosed could the quick defeat of the submarine, the capture of the 
High Seas Fleet and the transfer of 2,000,000 American troops to Europe 
have been accomplished 


this 


an Itlt nly throw i 

inti prat 1 1 m 
met ho 1 m and pr 
iiuvuB I twain 
anil rivalry hh 


olli ri hIi ml I ri mi 
that ill n n tM ol Him 
\ murk < 1 It ndi m v 
nlups mi p li it i d fr< n 


iti I i In t \pi i tod that win n oui what Hlnps they were protecting or wht re they were 

w j I as a It i/n with fort lgn working hm long aa they were hilling the en< mv to the 

in luilliods and pra li is wero best advantage m speeding the day of yidoiv As to 

i limelight In tin o)>iiutm of diffcnmes m methods and practicct, f fort igii hi i vices 

a git at man) of tliise mithods the British sirvue was tho puutipd one lonnrnod 

iiisiltm) fur Mujiuiur to tht Miiuplv because it was by far tin Ingest and heuce the 

oni vytth wine li our Navy nalurutly came in the moat 
contai t He insisted that it be dt ci 1 tl m genual Allied 
imintil an to where oui ships woul 1 1 of the grt atest 

1 hi Admiral tomitantly directed tin point of vuw of 
hw officers to the following most iqml I facts \\ < wen 
grt ally outnumbered in ships, men mitt mil and t urv 
thing elm in the game In cvi i v phase the other 
fillow who outnumbered us, had bun it it fut marly 
thru long years In other words we were entering a 
wur in it« last pliant, not in thi It ginning He never 
t|Ut si i me d hut that ninny of our mi thuds umi practice* 
wen supi nor to the corresponding einis in the oldu 
navies lit pointed out that, aa vu wuc dectdtdlv in 
Ilia minority and the other fellow hid sett ltd down to 
his paces it would only slow the game down and kelp 
the enemy, to attempt to force tho other older navies to 


. 1 i md in vogue in the foreign 
vit dill that a spirit of coinpc tition 
n i start to grow up It was 
I md was quite uatiual that our 
i i ging t hi ir own mi tho I and 
< 1 1 hit lion should third > ansi 
si 1 m tin bi ginning It. hti p our 
r ignshijs to givt tin in an as I r 
, so that the yvork tin y did would 
In duirlv u>i trust d will tin wi rk of other nay ies In 
joint opiiutiong of linens questions of prtdi and 
prist igi an unvitabli fit tors 

Viliniral ^mis jitliu s wtrt aimed to tovor all of tht 
nliovi, and ltmtiv olhti punts which always ixist in 
allied joint operations and for whuh there naturally 
(annul be any pi< vinus training in tune ol ptaeo It is 
perhaps natural that Ins policies havi Iweu rmaton- 
struui by many who ware 
not uiquuuited fully with 
th motel unusual tin uni 
stum os of sin h an uripre 
indtntnd war 

At tho very outsit he 
dearly sot forth that tho one 
and only task confronting 
our ships was ' to defeat the 
uumy *~ to win the war,' 
and that no other considi ra- 
tions worejto be allowed to 
interfere with this onu out- 
standing aim Questions of 
pride, prestige, relative 
value of methods, etc , should 
be sacrificed to the above 
magic: aiui J lu wall liword 
was to be ' team-work 
V\ huri ver possible our slops 
and mi u wore not ouly to 
(O&perate with the foreign 
ships and men, but wore 
to consolidate with them 
into one team 

1 xeipt when absolutely 
necessary, our ships wtre not 
lu build up dupluati ad 

mmistritivi orgami ilions duplicate lints of lonimuiuca- 
tion, duplu ito supiilv stations, iti 1 here was a 
natural tendency to build up our own si paiate supporting 
sy stems so that wliati vi r show we cute led into would 
be our own T he Admiral preathid that the best wa) to 
win tho war was to take conditions as we found 
them aud work with tin m thereby not only saving great 
and unnecessary i xpi line but also saving long dt lavs 
vvlin h would be invi in 1 if wt had to wait for Urn and 
that to bi brought from In mi let alone the unutiinsary 
demands upon stiq ping whuh was really thi vital fartor 
in tin war— to cut ml gtowling — to get in thi garni 
with both feet 

Tho Admuul made it iluir Jo his ofheers that thin 
garni was to avoid dilay in hitting tin uumy and to 
stop at nothing no matti i w hut they hadioim to Inline 
in the past wludi would diminish in any wav thi ir 
throwing their maximum venght urn. tin males without 
delay in war, turn minis ivir thing Jimeismi 
all-important faitur ifit tin othir fillow lirst- thi 
faster and quicker you difiat his garni tlin snout r the 
sacrifice of pronoun life thi wust( l 4 und expense of war 
ire over Most earnestly he point id out that it did 
uot make any difference what oui ships wire doing, 



Presentation of a parting gift to Admiral Sims In London 


adopt our methods or to convert them to our view* 
T he task of persuading the other navies to change their 
methods would simply involve lost motion and delay 
Ihc war was no time to try to eduiate or change the 
other fillow Hence all of his officers were directed and 
ennouragid regardless of red tape and regulations, to 
unhesitatingly drop, for the time being, their own 
mi thuds and prae tines, if by so doing dday s and friction 
eould hi avoided, and the enemy hit tho harder. Of 
course, 100 ptr cent efficiency could not be expected. 
Where we could work our methods in without cunfusfon 
or delaying the game or causing friction— fine— go ahead. 

In othe r words, Admiral 8im» policy was, that in any 
game of cooperation, concessions must be made All 
part us may be hoard at the Couni il Table, but when it 
i nines to actum one side must give wiy This is the 
principle of unified command, lntir adopted on the 
Western 1 rout and incidentally it is the guiding prin- 
ciple of all suinessful enterpriser in iieil life 

Admiral Sims preached a do trine easily miscon- 
strued by those who did not fully understand -3us 
doctrine was that as we were decidedly m the minority, 
we should be the quicker and show the greater willing- 
ness to give way m our argument* aud contentions, 


and tbs for the good reason that oar nidi 
was not to prove our case, or to prove our 
superiority m this line or that lbs, but 
solely to defeat a common enemy He 
repeatedly said, ‘ Never mind about the 
credit, or prestige, or recognition, but get 
on with the war ” It Is difficult to explain 
but nevertheless, only too true, that 
Admtral buns path, in ensuring that such 
policies an tho above were carried out, was 
not strewn with roses It would take a 
volume of no small sue to chromclo the 
troubles that arose or tried to arise, or the 
obstacles which encumbered his path 
I rum the moment he arrived in Europe, 
which was two days after the United 
States declared war, he stood out for the above policies 
in all of his work, pot only with his own ships, oiiiaCTt 
and men, but also in his dealings with the heads and the 
organisations of foreign navies In other words be at 
once adopted the policy of unified command, which 
latter attracted so much world attention when it was 
announced as being adopted by the armies in the 
held 

Admiral ‘kins took the stand in the Allied Council 
< hauibcrs that hm forces should be looked upon as 
reserves being bi ought up to the ‘front” That 
where tiny should go and m what numbers should 
Ik determined only after frank discussion by overy- 
om ionic rued aud Bliuuld be based only on the 
general Biid strategical situation aud with the sole end 
in yuw of winning the war This policy is quite op- 
posed to the one wbit h natural inclination dictates We 
hnd a navv which was a separate team m iteelf, with 
its own methods aud its own traditions It had been 
preparing for this day for many years It was only 
human and natural impulse that it should resist being 
brokio up and neat lured It naturally did not relish 
lasing mixed with detachments of tho navies of other 
nations and being separated 
from its own traditions and 
methods However, such 
were the conceptions of our 
principal naval commander 
in the war, and who can ques- 
tion the high motives and 
unselfishness which they 
typified 

Results only count, and 
now that the war is over tho 
fact cannot escape that our 
Navy in tho wnr under the 
leadership of Admiral Sims, 
has come home with nothing 
but praise and admiration 
and respect from the foreign 
navies with which it has 
worked Practically no word 
of criticism, either through 
official or unofficial channels 
has been heard Admiral 
bum himself in eome quarters 
at home has been ontioued, 
this being due to misinterpre- 
tations of hie pobeues and 
methods Fortunately, how- 
ever, he is a big enough man 
not to allow those criticisms to interfere with bis con- 
tinuing to be governed by his own convictions baaed upon 
his exponenoe 

As a result of the above, our naval ships w 

throughout the war son*, for example, in the White 0 _ 
the North Boa, with the British Grand Fleet, in the Irish 
Bea mixed with the British command, off the Frsnob 
Coast mixed with the French Command, Gibraltar, 
mixed with the British, the Adriatic, mixed with tbs 
Italians, and on shore it was found in aviation mixed 
with the British in Ireland and England, an the shores 
of the North Bea, in Flanders mixed with the Frenoh, 
Belgian and British, on the French Coast mixed entirety 
witiuthe French, in Italy again mixed with the Italians 
It was mixed principally with the British for one reason 
alone, and that was on account of the rise df the British 
navy, which wae scattered through ail the areas above 
mentioned It could not have been otherwise la. rib* 
of the sue of Britain’s navy it was natural that thelwkih 
and the Italians should not hare attempted to in«W* 
their navy or make up their losses during the war. i 
Their attention was principally directed toward their 
armies. 

o#eW) 
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la the army clothing factory making atencilc with electric and gaa toola that 
perforate the paper to the required dealgn 


n would do it, by a woman 


British Munitions 


A Glimpse al a Picture Too Bi<r for a Single ( anvas 
By ( . II. Claud), Special Lorrespondenl of lh< SuiNUMt AmI'RICA'N in London 


H ANGING on the wall of om ol a th >iih in I >f I i jt 
land a Munition Offum m this quotation horn 
Sir Walter Raleigh 

“Whosoever in writing a modern lu dory shall 
follow Truth too near th« lux Is it may haply 
strike out his tc * th 

Wntten in 1(114, it has lost nom of its potency m 1019, 
especially to turn who would utti nipt the impossible task 
of paiuting a true pi< turi of Gri at Britain s munitions 
work in a single urtule I he prisiiit writer needs his 
teeth, if only to have something to hook into the mxt 
story, and so he feels thnt then may bi dome excuse if 
he does not follow ' 1 ruth too m nr the hcc Is 
To get even a faint idi a of the program it seems fairly 
obvious that one first envisage what Munitions means 
If it moans guns and shells the answer is simple— the 
Ministry of Munitions will supply no figures until a 
peace treaty has been signed If it means all war ma- 
terial, then the pages of one issue of the Xciknsivii 
American oould not hold the mere statistics if tht> weie 
available 

The act establishing the Ministry of Munitions was 
passed on June 9th, 191 r i and special powers wire eon 
ferred upon the Minister of Munitions bv an Ordor in 
Council dated June 10th 1015, the M unit one of VVar 
act 1915, and subsequent aits and the l)i I liku of thi 
Realm acts. Mr Lloyd (.torge took up hie work os 
Minister of Munitions on May 20th, 1915, the nucleus 
of the new department being forroi d by the staff of the 
Cabinet Committee on Munitions together with that of 
the special organisation established at the 'War Office 
under Lord Kitchener for the development of mu 
rntion supply, known as the Armaments Output Com 
mittee 

To theae wore rapidly added certain older soctions of 
the War Office organisation This process of transfer 
from the War Offioe was carried further in later months, 
and by the end of 1915 the soopo of the department 
covered the supply of arms, ammunition, explosives, 
optical munitions, material*, trenib warfare supplies, 
munitions contracts, munitions flnanee, inspection, m 
▼entlon, design and the administration of the Royal 
Ordnance Factories, these functions being m the main, 
duties which had formerly been exercised by the War 
Office 

During 1916 the Ministry of Munitions was entrusted 
with further responsibility for the storage of gun am- 
munition, supply of tanks, supply of tractors for heavy 
howiteers, supply of railway materials for the army 
supply of mechanical transport vehioles, and the supply 
of ohemioat glass and laboratory ware 
Since December, 1910, these functions have bonu 
further extended to include the highly important de- 
partment in charge of the supply of heavier-than-air 
aircraft for both land and naval services, as well as the 
development of agricultural machinery supply on behalf 
o f the Board of Agriculture Since June, 1917, the 


Minnelli of Munitions has iN I i s| si I i tli 

supply of fm I oils 

It h i ms fully obvious I lial 1 II il i u if s i li 
di part m< ill needs not an urti I I il i neyilij In! 
But pirlnpn if a few high spits i t \n In I II i r « li i 
may gum smu perspective hi II 1 1 f th picluu if 
not of its pint propi rtions 

Dining III l ih! f >ur day* if I /I I I I II in il t 



Graph showing the Increase In production of monitions 
by weight 

For purpow* of comparison the prod in Ion In June 101 r, when 
the Ministry of Munitions wss f > mdeet t« taken as 100 


Qnai Britain') gun* u»»d up 1 “ Ol) I >n« of nnimumtior 
daily Neither then nor any turn sinro the dark days 
of the German offensive, lias ( teat Britain expended 
ammunition faster than it oould b< supplied Dunug 
that German offensive the English army lost in one week 
1,000 guns — and less than a month later had 1 500 new 
ones to take their place We an fond of talking about 
speed of production in the Uniti d Mates, but the RnUm 
has certainly little to lean when an armed foe u monau- 


■ u 1 ih slml ill guly and Ins pride is touched that a 
Hum i hi g t at li in i m rl i 1 1 and un I rsi a! 

I < w |> 1 1 I iv mu li f in nh i ns to just what a 
single r ind if mm imti n r 11 v im ms from thi manu 
fidciting <i i Oinli ip irl fri in tin obvious things, 
Midi as slull him i\pl him di bifori a single round 
<an hr niintif i lurid it it ri< < ssnri t > ol tain and work 
up i luerv st m rr\ lili tiltiini iitrliidt magnesite, 
wolfram in u 1 1 >n mrl irundiim nn ki I bauxite, 
iiitlatis ml i »tt hi mt urn i \ anil many other lUms 
from difftniit uiuntriih I urging* and tastings must 
lx supplied ns will us brass ml and stampings, an in 
(inity of mm liming iq trail ns must bi dom along with 
thi supi rinti nduiu of equipments tin ordi ring of the 
maihinery tin roanitfai tun distribution and supply 
and use ol hundrt Is of g igi s the ussi mbliiig of in 
gn dn nl« from dilTi liut works in appropriate untirs the 
lalmlatiin of the raw matt rial the arrangements for 
transport mis) forth 

1 urthir to diibornU on the complication of shell and 
ammunition ininufaduri iiunidtr a fiw liguris fur the 
inspi < In n su viu w liu h the fin torn s in I ngland possess 
to st( thnt what in tumid nut is us right as human care 
mid ingenuity inn make il 

III luly 1915 the. stuff if the Inapt ill >ns Department 
consist id i f 8 761 persons lu linn 1917 it consisted in 
1 ngland of nearly 10 000 with an a 1 lit i mal stuff m the 
United Stall » of mori limn X Of K) Woimn are em 
ployed in eyiry possible wav In March 1916, they 
composed 2X pi I ant of the stiff in June 1917, they 
composed 61 per unt numbering 29,000 and they are 
miploviii on almost nil operations exeept those in whilh 
teptmul tn him ill experience or physual strength are 
require d 

1 lu work of inspeitioii is often very tedious and 
monotonous W hen it is rumi mix re d thut there are no 
fewer than 181 000 000 separate giging o|x>rutiuns for 
iviry million rounds of shill it tail easily he seen whv 
it requires both many worki rs and gnul fidelity to ac 
cuiacy m the w irk 

7 here an. m (mat Britain — or wen at the lime of the 
armietin— upwanh nj siOlkMJ factor let cugayui tn mum 
I ions work ixelwnuly i lie vast rnnjorit v of these of 
(nurse, win private fiutorue iqxritid under strict 
Government control iho Ministry f Mumlions has 
full and riiinpliti ]iowirs to In Ip dsilf to any fiutoiy 
take any labor, commandeer any inaclums or buildings 
that it mills anil it m only finrtnsny that 1 Ins enormous 
power, perhips grmtir than that jnssissid by ancient 
kings prior to Magna Charter his been used with 
the single -minded disiri to win th war and 
with a resulting frutum und dise intent so sinnll 
as to be a matter of iima/imiiit to the Ament mi 
observer whose lnahen&bh right it is to grumble 
at his government even yvlxn most enthusiuslu ally 
supporting it M ist important of the factories 
are the national factories On thu 31st of ()< lober, 
IContloutd on page fit) 
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Mechanical Equipment of the Farm 

Latest developments in agricultural machinery and practical tugfestiom for the farmer 

Conduce 1 by HARRY C RAMSOWUR Profane, of Agncokunl Ewocrm Ofuo Sun Udtvwhit 


An Acetylene Table Lamp 

A CT TV I INI 1m* t)p< n nmd f .r mum >«ars as a 
1 source of light for larm h men mid it has given a 
high degree of uatisfaitim I hi' h iw w piped very 
muih tie for natural m artih ml gm end a largo-sued 
gtnirator used Hei lgiuring tin high quilitv of thi 
aretvkm flame n t< w impana s Inui att< inpted to 
build a table lump I In iieiompiriMiig figure sh iws one 
rutin r successful l\pi 1 hi iiuhidi is unit amid in tho 
Up[H r ihmnlier and the wutir in tin I iw< i (harnbir it 
being a ciirlndi to water ft i d Crunulatcd carbide 
u used Tin Htcm of thi automatic feud valve is seen 
just to the right of the burner tubi 

A Jvfoot burner ih ustd with this lamp whirh burner 
g< neratn* J7-i andli p iwer Burnora uro designated by 
the numbi r of i ubic feet of gas consumed each hour 
With inrbido at four a uts ]>cr pound and kerosene at 
12 tents per gallon the cost of operating an acetylene 
lamp is about 20 per cent more per candle-power-hour 
than for an ordinary round wick kerosene lamp The 
flame of the aictyleno lamp is so much better than the 
flame of a common kerosene lamp that the added coat 
is of small moment 

A New Tractor Dynamometer 

W ITH the rapid di vclopmont in tractors and tractor 
tools there has come nn increased demand for a 
machine capable of measuring the pull of the tractor and 
the draft of oth» r impli me nts 1 hero has been a notable 
lark of experimental work done nn the draft of farm 
machines and one nason for thia condition has boon the 
abac me of suitable app iratiiH for performing tho work 
A mw dvnain mitler has just been elcsignid and put on 
the market l>v u company pioimncnt 1 >r yeirs in railway 
trartion list work I hi instrument is 
quite complete and bids fair to give a high 
dtgrei ol satisfa tion 

This dyiiiin Miiiter m iki s use of tho 
hydraulic pnn tph tliil is, thi pull is 
measured bv the digue of ee mpressum of u 
liquid rnntuimd willim l \ lltiele r this 
ld( a is thought fib miri re It ilk than tho 
use of springs of n kind l initial Phc 
duuunmctir pr q> i Ih purl win h 
me nsure s the pull is sh « n in I ig 1 
1 Ins is lut lad be tu 1 1 n tli nntiw piwcr 
and tli to 1 being list 1 Tin It vis to 
tin right is ( nine te 1 ti the ] isl in in thi 
o\ 1 1 ndi r I n l.r i In ivy pill ihrrc w mid 
be some k ikngc if il (thi liquid used) 
past the piHton \ p nip in sh nil at (2) 
whnh is used ti riturn this e il to tho 
cylinder As the liquid is ei mprcssicl the 
foru is transmit ted through i fh \ihle t ubo 
eonmrted ti the eylinkr at (1) to the 
recording apparatus 1 ig 2 



the pen oil (ft) gives a measure of the te tensity of the 


obtain the i 


) and the ha# 


described by the moving pencil Hus is done by the 
automatic integrator (7) which makes electrical contact 
through the relay (8) every square inoh The relay 
close* the circuit operating the pen (0) giving a record os 
the paper, which reoord i* tallied by the counter (7), 
so that the total area of the curve may be secured in- 
stantly at any tome during the test 

A tune dock in connection with the reoorder makes 
electrical contact every 10 seconds, thus operating pen 
(11) whioh situs a record on the paper at this interval 
Pen (12) is operated by a push button and enables the 
operator to indicate at any time any portion of tha curve 
which for various reasons should be excluded bom the 
final calculations 

Tho results are easily calculated The i 


divided by the proper travel gives the average heigh I 
ed by 


it of 


A table lamp that burns acetylene 


A piston (4), by means of a system of lovers, 
further transmits this comprissiou to a pencil (5) 
This pcnoil plays over a sheet of paper carried on a large 
roll motion of the paper being si cured by means of a 
2 kirn h wheel running upon tin ground In testing 
plows this wheel runs in the bottom of the furrow The 
pm at (0) draws the sero or datum line and the 
distaneo between this line and the mark made by 



Fig, 1. The dynamometer proper which measures the amount of the pull 


force necessary to produce a pencil movement o_ 

inch and this by the ratio of the area of the dyna- 
mometer piston to the indicator piston, the mean pull te 
pounds is determined Having the time record and tha 
rate of travel, the horse-power developed is quickly 
determined A continuous record of ft, 000 foet can be 
made 

To prevent tho delicate mechanism of the recording 
apparatus from accidental injury or from being clogged 
with dirt it is placed in a light metal case, a* shown in 
one of tho pictures The machine can be carried by 
the convenient handles or may be placed upon the 
machine being tested It has an aluminum base, 
whuh serves to decrease the weight ma- 
terially 

Sorghum as a Coloring Material 

T^Hi, French technical press has lately 
* lieen full of a very interesting com- 
munication uiado to the Academy of 
Sciences by M Piedalu It deals with 
Iht utilisation of sorghum as a coloring 
material The “glumes or husks of 
sweet sorghum and those of sorghum with 
blaiksrnl hitherto of no use at all, are 
found to virid a gum with verv fine shades 
of (dor ranging from pink to bright red, 
salmon emrlet, pearl gray, dark gray, 
dark brown and khaki nil colors whiob, 
being sun and soap-proof are highly 
suitable for dyeing wool, silk, leather and 
vegetable fibers The discovery of this 
nea dyeing material it is stated, is one of 
gnat importance, and steps are to be taken 
to work it on a large stale 
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The mechanism that dlstrfbntos the Mixture to the proper height a *4 


The machine for finishing concrete roads, ahowing the operation 
of the tamper 


A Mechanical Finisher for 
Concrete Roads 

A MACHINE which will automatically 
atrike off, tamp and finish the sur- 
faoe of a concrete road haa recently been 
brought to a point of perfection by a 
Cleveland, Ohio, machinery company It 
haa boon under development since 1913 on 
the roads in California and in its present 
form will do the work of more than a 
dosen men and do it so that the finished 
surface is mechanically perfect and free 
from laitance, silt or light particles which 
float to the top if the mix of cement is too 
wet One of the ohief advantages of the 
machine is its ability to finish the surfaco 
no matter what consistency nf mix w 
considered to be the best for the partn ular 
work in hand With hand-finishing it is 
always necessary to employ a slight excess 
of water but this is detrimental because 
it reduces the strength of the concrete 
The apparatus consists of a metal 
frame work carrying a four-horsepower 
gasoline engine inside of a protei ting shoct 
metal box in the center The entire 
machine moves forward at the rate of 
seven feet pur minute and banks up at the 
rate of 23 feet a minute by power secured 
from tho gas engine and driving through a 
system of rhains and sprockets to the four 
wheels on which the apparatus is earned 
The finishing operation is done in two 
separate steps and It two distinct parts 
of the machine, the tamper and the 
stnke-off to which a float is also 
connected The stnke-ot jsproads tho 
conorete to the neooasary 'height and 
crown Tho tamper, a paddle-liko affair 
Is looated at the rear of the machine 
between the gasoline engine case and the 
stnke-off board The first time over, it 
tamps the concrete with a long, hard 
stroke The length of the stroke may be 
regulated by the operator so that on the 
second time over, the conorete it subjected 
to a continuous agitation without exert- 
ing any pressure on the mixture This 
tamping compacts the concrete and brings 
the air to the surface and tends to bond 
the stones with just the proper quantity 
of oement. The final finishing touch is 
done by the float, a belt attached to the 
stnke-off and moved over the surface to 
smooth ft off, 

Makhtf Smooth Hard IU»d* wife 
o SaowlUSor 

/~\NE of the greatest obstacles to traffic 
w ip tome « our northern town* ft a 
heavy fall of enow, with no facilities for 
efewuto. ft «my. Under Meh <fmm 


stances vehicles simply flounder around 
until the ordinary traffic has packed it 
down In at least one town, however 
Laoonia, N H , this difficulty has been 
overoome by means of a heavy roller 
which hastens and systematise* the 
hardening process It is the invention 


of Charles A 1 renoh the city engineer 
of Laconia and has been successful!) 
employed for a number of winters 

The rolltr lonsisls of two oyhndnenl 
wooden drums, each 0 fiet 4 inches m 
diameter mid 5 f«t in length mounted 


on an oak frame and surmounted by a 
scat and tool box Thus the combined 
drums give a snow-rompnetmg width of 
ibout 12 feet In Laconia tho device is 
used pnnripall) for breaking country 
nads and is sent out when there is a fall of 
f mr in< hes or even less when it haa drifted 


I hr roller is drawn b> four or six 
h rsm ind tlireo or more men arc required 
t> pentt it ono to drive (ho hursts aud 
tli Ih r" t) go ahoid and skovd whuu 
1 n v drifts are euoounterc d The shm 
it also level sliding places and chuck 


holes and when the roller passes over it 
compacts the snow so that it will hold a 
team and the roads need no more atten- 
tion until the next storm So hard is the 
snow packed down that in the spring 
when the snow begins to thaw, some of 
tho deeper drifts have to be cut out with 
a road-mschmc In the city, after th- 
sidewalks have been cleared by the snow 
plows the ridge loft at the edge of the 
sidewalk is spread over by moans of the 
road machine and then rolled by the 
snow roll, r 

Eliminating the Coolie 

T IIOUSWDS <f p ,dicuh UHhmniti 
uid mine thiimnds if pnhiuh 
cnpiln din ct from tin buttle hi Ids nnd 
licuelits of Vuropi cri the primitive 
victims of tbi new debusing or cootie- 
killing plant established at Camp Devons 
impart >f tin Sanitary Fro I lint \% 
thousands of soldiers will be h mobilized 
during the next ti w iiionlhs at Dovcns 
cm biding tin i uliri 2lith or \ankte 
Division of 21) IWO mm there will bo 
ci nst ant daily ust for su h un outfit 
It is one of the most m idem of the. many 
inventions evolved by thi experts of the 
Hinted Stalls Vrinv unci better than the 
original rrudi affairs tint win estab- 
lish! d in the tail) stages of the war in 
liaiiii (rcrman) Russia and Sirbm 
Vll re turning solcherB from tho trans- 
ports that will d irk in Boston will ho gout 
to t amp Devons fin demobilization rftor 
thorough quarantine which includes the 
dclousing process 1 very s , Idler his to 
disrobe His i lothing and his hi longings 
are all thrown into his birruks bag 
lht tootles git it etthir wav whether 
they insist on si eying with the soldier 
or with his effects W ith the f irmi r they 
will be scalded to death or dr wn d out 
for the soldi! i has to undergo a hot 
shower bath with plinty of sogi With 
the clothing they will be suildc^l by live 
steam I hi riot lung and tin olTiets in 
tho bsrraiks hags aie thrnvn info a huge 
evlindrical wire besktl shown at tho left 
of the picture It ai eommodates 70 bags 
at a tune One c hilt d the basket is roll, d 
to the death cliambi r said e haruht r being 
a long ste.e.1 tube connected up with pipe 
supplvmg live steam lhc buski t and its 
contents are sealtd up insidi the tube by 
huge sti el doors and the Htcttn is turned on 
for forty minutes Afturthistlu basket 
m removed for the i onlcuts to tool 1 he 
hags full of elothing and other im 
pediments of a soldier are delivered to 
hnn dr> but still warm —slightly wrinkled 
and shrunken, pe rh&ps but dean 




The daiMMtag plant at Camp Devena 



Don’t remove the snow — pack it down hard and go sleigh-riding! 
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Transmission Trucks and Wheelbarrows 
Engines and Pumps, and other mechanical 
products of a quality which entitles them 
to bear The Fairbanks Company O K 
To carry on this work, I he Fairbanks 
Company, as stated above, now maintains 
aa Branch Houses in leading American 
cities Here business is done both at 
wholesale and retail In addition, promi- 
nent dealers in other cities handle many of 
the Fairbanks products 

Foreign Branch Houses are maintained 
in London, Glasgow, Paris and Havana 
Resident representatives cover the pnn 
cipal commercial countries of the world 
The Fairbanks Company maintains a 
staff of experienced buyers who give our 
customers the benefit of volume buying 
A force of 400 traveling salesmen, trained 
in mechanical lines, adds to the service 

P URCHASING agents buy in two 
ways Orders may be scattered among 
many sources of supply, or the buyer may 
find all or a large part of his requirements 
met by The Fairbanks Company 


In centrali/ ng his buying with The 
Fairbanks Conq my the purchasing agent 
is in effect deili g with 4 Mechanical Sup 
plies Departnic t Store He orders all he 
needs from one house All items are put 
on one bill and delivered nearly always m 
one shipment 1 hus complications are 
taken out of hi Mng bookkeeping and 
handling 

Customers alst turn to The Fairbanks 
Company beciuse 

( ) Here they fi d he best in M II Supplier Valves 
Scries Ingner and Pumps Traiansson 
Machine Too 1 I rucka Wheelbarr wt and 
other me ha al auppliei 

(t) They secure p mpt delivenei — insured by 
j ks rnd motor truck service 


(?) They fi d pr e r gh 

(4) The purchaser ur her benefits by the thor 
oughly e]up|cd Servte Stations which are 
maintained n ea I t the Branch Houses 

A call in person or bv telephone at our 
nearest Branch House will pi you in 
touch with right hind servic^ which every 
Purchasing Department needs' 


THE 

FAIRBANKS 

COMPANY 


New York 


B^nghsm 
B dgrport 


FAIRBANKS 

Company 

» TRUCKS 8 WHEELBARROWS » ENGINES g PUMPS^ 
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The quality of our belts is as much the result of 
handicraft as of formulas, processes and machinery. 
The judgment of the operative and his manual 
skill come into play at practically every stage of 
production. It’s just this, the expertness of the 
human head and the human hand that gives our 
product its efficiency. 


possesses a quality as near perfection as 
science and art and long experience can 
make it. There is a Jewell Belt adapted 
to every drive — and Jewell experts to aid 
your own in determining the belt you need. 

Write us for further particulars 

• IT IS LLSS COSH Y TO BUi A GOOD BELt 
THAN 10 SIITFCR tHOM A POOR ONE ” 

Jewell 
Belting Co. 

Hartford, Connecticut 


The Current Supplement 

E A Fin BOlJk of normal vuuein must 
often have reviewed in ha mind the 
wh ailed siven fundamental color* of the 
apt 1 1 li in end wondered what in the weald 
miln. was dome in the lint In view of 
1 hr u i doubted faet that thi average human 
bmiK tei'i nothin* between the blue and 
thi vi il t whieh ran fairly rank an an 
indepindent eolor, nothin* more marked 
then the gradual shading from blue into 
u let (hat roi responds to the transition 
lx t w u n cm h pair of pi l man colors, the 
quest mn is indeed a pertinent one A 
bighU naeonablo answer to it, and to 
othu pm ua whieh the work of the great 
Ni wim inspires will be found in thi 
S< uNTiru AM*.HirA*r SuppLfcMfcNT for the 
mm 1 1 week No 2258 for April 12th 
und r t hi title A ru ton and the Colore of thi 
S/« I » A point of some imjiortanoe to 
the imperative philologist and to the 
stud it i f th< human rates in general, is 
th 1 mission of Th> Anti iinly of thi Tamil 
t,f el I ( (\lon and soul horn India An 
art i 1 th it will appeal to the nnture lover 
is / nrl I yrar l» giving an account of 
ohsu i it i ms made on th< army ant of 
foil mu with two >cry attractive pboto- 
grajla A some whd kindred subject is 
ce \ rtd m l hi Inner Ihnt An no ye Arm ire 
1 hr n I arid People at Home Much 
val i il lo data is c oniprc sued into small 
spi i m I In Marine l)u eel (hi b ngim 
\ sen » ot ittrai tin view* including a 
1 irgc coi i pi i tun ih prtscntid of Salt age 
II mk n \ n ) <i rk Huiloi a held in which 
th wic kti hnds fur inuri employment 
tlat urn might suppose High Tunpera 
t a u I nyirnrmy is a contribution in a 
In 1 1 ui nun h important e in the present arid 
futon lh DutlfaU of M ircl 1)11, 
eml ilus the official findings ns to the 
i lUpc of I hi deposit from the atmosphere 
of sinu millions of tons of fun material 
mu the northern and northeastern states 
wdlnn a few hours II ou Ihi lM< nt Imayt 

in I holographic Plate* le Diulupid sets 
forth n new theory of the prunes, as 
de\ 1 1 ip d by a krtnib authouH Thi 
irti l< Radiun and Rad p>- Activity, is 
(inn [ill till in a third mstallimnt, and there 
are ither short iti ms of lutircat in various 
hells 

The Biggest Car Dumper In the 
World 

( Continued fr m page MS) 
ti msfer their weight to the lertieal part of 
tlu crulli It was necessary, therefore, to 
lut the platform in two 

I he overturning of a big loaded car in a 
modern American dumper U an interesting 
thing mechanically The platform and 
i radii togothir with the ear, are to be 
turnid through An angle almost equal to 
180 elogrutH It is not proposed to let 
anything slip except the coal Accord- 
ingly the arrangements will need to he 
Hue h us to hold the c ar squarely against its 
track with enough force to hold oar and 
me vablii platform securely in place There 
are sevi ml steel construction concern# 
which build dumpers, so that naturally 
tlx re will be variations in minor points 
lu a representative case, the procedure 
will e (inform substantially to the following 
ac c mnt 

1 lie lifting and overturning of the I<- 
nh iped cradle ib accomplished by means of 
win liositmg-ropcs more or less oountor- 
w ighted The retention of the car and 
platform w also accomplished by means of 
repes suitably eounterwaightsd Hus 
sic md group of ropes will number, say, 
four in an ordinory big installation At 
^i well s Point, the big two-car dumper ho# 
eight four to each tar The rope re- 
taining car and platform do not come in 
aeti n for this purpose until the over- 
lun begins Nor do they ever come into 
ae tual contact with the ear A loose clamp 
is interposed, consisting mainly of a bar 
which stretches across the top of the oar and 
bears with its under side against the edge# 
Above, this bar is grooved to receive ths 
rope The latter is held by its counter’ 
weight with sufficient force to hold ear and 


platform in place, but not with sufficient 
force to prevent the overturn With four 
damps and four ropes, distributed at suit- 
able intervals along a ear, the tagistanee 
provided takes care at the whole length of 
ear Naturally, as the loaded over- 
turned and in wnsequence leans Mere and 
more out of the dumper tower, th# rope* 
yu Id and belly out but the aountenreights 
keep them sternly to them duty* The 
clamps and ropes interfere inappreciably 
with the discharge of the coal 

The rlampa thi inselves are simple affairs 
lhere it the crossbar already mentioned 
On one end is a long rod set at right angles 
When the loaded car is riding and the 
damps are in position, these rods will 
extend vertically downward and posB 
loosely through hole# arranged in the floor 
of the cradle When the cradle returns 
with the empty ear, the lower ends of these 
rods will enoounter fixed rests The effect 
(hen is that the car goes on down and leaves 
the clamps standing in a row with their 
bonsontal arms at a suitable distance 
above the oar and extending well over its 
top 

As the loaded cur goes up it meets the 
clomp* and curries (hem along into posi- 
tion to receive the corresponding ropes 
when the ovirturn begins Tho ropes 
lifting the cradle bring it up against a 
resistance which turns out to be m effect 
a pivot at i He h md of tho Lradle As the 
ropta onutinue their action, their pull is, 
bv the pivots < onverted into an over- 
turning movoimnt 

At 8owtll s Point the dock of tho pier 
is about 70 fed above the water, this 
groat elevation being neocssary to provido 
for the gravity disi barge of coal from 
pockets or hunkirs arranged beneath 
the e ar tracks on Hie dock So tall a pier 
Hindi it necessary to provide for getting 
the coal to the deck in Borne kind of rolling 
stoek Hp» ml pier i are of 120 ton* ia- 
pneitv the Urgent oars of the kmd in 
existcnio — arc provided for tho purpose 
They receive their loads from a dumper 
and then pass tta two routos to the pier 
dtek One route leads up to a long incline 
to the pier dock and is accomplished with 
the aid of a barney operated by cable Tho 
second route leads to the foot of the eleva- 
tor framework Hero the loaded car 
pusiuui to the elevator platform and is 
hoisted vettically a distance of about 67 
feet, then runs out from tho elevator to 
the pier deck under its own power and 
delivers its load whe rever wanted The 
special pier car is needed because it is self 
cleaning the railroad car is not Ou the 
pier, it is necessary to dump through the 
bottom The road cars would fail here 
where at the dumper they do not fail 
because of their more nearly ooraplete 
overturn 

Of course, there t* no such thing as 
perpetual motion in the sense that power 
can be delivered without a corresponding 
receipt of power from some source How- 
ever, there is such a thing as the ad- 
vantageous distribution of power At the 
foot of the elevator, the loaded pier oar 
weighs, with its load, well over 400 000 
pounds 

The platform and adjuncts used to raise 
and lower cars add considerably to this 
weight An ordinary lift of ths total 
weight involved would require larger 
power units than the ones installed at 
Hampton Roads, whtfre heavy counter- 
weights lend such assistance in the hoisting 
operation that th* power plant has less 
to do than is a i tuolly done The matter is 
equalised, however, on the down-trip, 
the power plant now ho* work to do, sinoe 
to get the platform down again, a part 
of the weight of the counter-weight* has 
to bo lifted At fleweli s Point, the work 
for the power pient is so adjusted by 
means of the countorweigbtmg that there 
is but little difference between an up-tnp 
and a down-trip The result is th» per- 
missibility of using smaller power unite 
Moreover, the power consumption is 
spread uniformly ever the whole pound- 
trip, a state of affairs that makes for 
economy. - 
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PATENTS 


IE YOU HAVE AN INVENTION 
A which you with to potent you can 
Write fully and freely to Munn & 
Oo for aavice in regard to the beet 
troy of obtaining protection Please 
Mod (ketches or o model of your in 
mention and a description of the 
device, explaining its operation 
AH communications are strictly con- 
fidential Our vast practice, extend- 
bg over a penod of seventy years, 
enables us in many oases to advise 
b regard to patentability without 
any expense to the i Hont Our Hand- 
Book on Patents is sent free on re 
quest. This explains our methods, 
terms, etc, in regard to Patents, 
Trade Marta, Foreign Patent*, etc. 


MUNN Sc CO„ aWTOfS 
•SW* ~ wa S&tiTkc. 



Classified Advertisements 

Ad^wtUnc la this aolum* h|lM • tin. No 
ha* ttwa lour Bor non IBM IS it**, accepted 
Com) aaven word* to tte 1m*. An «rd*n mutt b* 


WBBHXAS u a FdmbiNu SUSM, lelaUng tolm 
mnwjUid* In w h — ll o rm w*, Iw teea sued lur certain 
manulWxamn without authority 1 hereby fivr noUoe 
tan I will **U my oUu Nr daMiitte* ualiut muD 
•Mnutacturen. to tb* hUrheM and MUiMw for Urn 


Bank of Fruit*, I 


bid. J B Whim, Patents*. 


fsasrsl raqatrmnwt* for tbma trad** and an open to 
oooaMer Urn* or four good *nun« RepUe* treated in 
MrtMwr oonSdenoo, Apply B W Master * Oo. Ltd. 
MawOtereiaod MmtUunbm, Hull, Xus. 

MANUFAcnnuNs uesrs warms 

FRQQR* HHIVK Oounectteut Mauutectertnx Company 

tefifit’limiS} *m£i 

Ins* and am man In* part? 0 Pretar Automobile ^ A?" 
•aiaoru* or aUnllar article* which oan be >old dlrartly to 
aaaaataoturere Only Hl«h (Bud* and folly develop. 
srepeaMlone eotnSdersU Oonununloat* with deftnl 
Matin' ar t o f ferU^ Addraaa Uanufocturer ltoi 7w.ll 

WANTED 

MUNN A CO desires to secure a com- 
petent Patent Solicitor familiar with the 
preparation and prosecution of chemical 
ana meohanioal cases Address all replies 
to O D. Munn, 383 Broadway, New York 



SifBattBgfcad Talking Hiroagb Space 

(Cotttttwied from papa STt) 
distance of 3,900 miles, and to Honolulu, 
Hawaii, about 7 000 miles 1 A large battery 
of vacuum tubes, arranged as generator* 
and Others arranged as modulators, were 
employed w these long-distance tests 
The vacuum tube in its present form 
is made in various designs, although funds 
mentally it umsntts of one or more filaments 
which oan be heated to any degree and two 
or more electrodes The theory of what 
takes plaee a ithm the bulb is complicated 
hence must bo avndfd here for lack of 
spaoe However the prcni nt vacuum tub) 
is available tsaditi tor of wireless signals 
and wireless telephone waves as a modu 
lator or r< lav as an umpblu r or builder of 
weak ourrt nts to powerful < invents, and as 
a generator of alternating currents of a| 
wide range of frequencies 

Electric Lamp* Which Hava Made Whwlcaa 
TaUphony Practical 

Given a perfeet amplifier and a perfe t 
modulator, the problem of radio telephony 
la solved at least thi twrelli ally for nil that 
is nc cessary ip to module 1< the output of 
(mediating circuit aud then if neoessai . 
amplify the moduiati 1 rurrmt to any 
d( gree m order to obtau n e ilBcu nt voluim 
of current in the m ri d f ir transmission 
through space Or cue may first gem rate 
os< illations of large powi r and modulate 
them by means of the amplified output 
of the telephone transmitter That is 
why with the purfoetid vacuum tube 
wirolees telephony was pratAically per 
fectod overnight It beeame possible to 
telephone from airplanes to the ground and 
vice versa to telephone over land lines 
to a wireless station, which n turn sent 
out the conversation to a battleship oi 
steamer, and to receive tho answers bar l 
through the wireless station and land lines, 
and to telephone through spaoe many 
thousands of nates Of oaurte many 
details had to bo solved The noises of the 
airplane had to be contended with, by 
the development of special ear pieoes and 
helmets, as well as b> special transmitters 
which would respond to the vcioe and not 
to the extraneous sounds And with our 
A-roy and Navy in need of thousands of 
bulbs a week, tho design and manufacturing 
methods had to be altered so as to permit 
of quantity production 

like nothing else the vacuum bulb 
proved the greatest single contributor to 
wireless communication Quite appro- 
priately it has been referred to as the 
modern Alladin s lamp 

Thanka to the sensitiveness of 
vacuum tube as a wireless wave detector, 
and then to its amplifying props 

which make it possible to build 

weakest currents up to any volume with- 
out distortion aerials for receiving pur- 
poses have begun to shrink to small 
proportions Thus it has become possible 
to make use of exi optionally small aerials 
and even buried aerials Indeed, James H 
Rogers of Hyattsville, Md , has developed 
an interesting form of underground wire- 
less which has been used by our Navy with 
excellent results Tbia system makes it 
possible for submarines to receive wireless 
messages over great ranges without ooming 
up to tho surfaoc Incidentally, this 
system, it is understood, practically 
eliminates static — which is the free eloo- 
tn city duo to atmospheric conditions— 
as well as interference from undesirable 
stations 

I — - recent development in wireless 

reception is the use of a simple loop aerial 
say three to six feet in diameter, with 
which it is possible to receive waves from 
I stations thousands of miles away, provided 
proper apparatus u employed In fart, 

| is stated cm good authority that within 
year a loop aerial will permit an a 
a* — i • v it all o 
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Bossert Houses 


Llkt III! nomrrt House 


r^~zzi 



si much mart to bulk! by hand labor Slmtlr wallrxl No Into- 
rior finish Stain of brown ( roosoU- u lx tier preservative than 
paint adds to artlsth appearance of exu rlor priming coat of 
paint If preferred Shutter* stained green nmile solid for winter 
• ' wing Shlpixxi In sections of convenient slat Any two per- 
ms can without experience quickly and easily put It up 
(Molutt satisfaction guaranteed 

Prieo of Pocono Hilt, Bungalow -$578 f o. h 
Brooklyn So nd chock or monoy ardor for 
1 143 ft Pay kalon.o of $43 1 25 whon no tiflod 
Bungalow la roody for ahipmoni Sand Jtc 
far Xondaomo catalog Juat laauod aglandldly It 
luatratad a homing comolata lino of Boaaort 
Houao, with daacrigtiona floor plana and pricoo. 

BUILD NOW! 

LOUIS BOSSERT t SONS, Ik, 13(6 &adStBn*ln!t.Y. 
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WILLIAMS’ SUPERIOR 

Drop-Forcings and Drop- Forged Tools 


Williams* “Agrippa” Tool Holdara 

“THE HOLDERS THAT HOLD" 

Urnmial precaution accompanied the development of 
Williams "Anrippa” line of Tool Holders Every 
detail was tested and given the closest possible attention 
Materials best adapted to each of the parts had every 
consideration and variety of test The design, with the 
thought of its fullest utility and non-obstructive char- 
acter, received abundant and purposeful care 

The Holden or Shank* all drop forged from a itroog tough grade 
of carefully aelcclrd itecl arr luhmittcd after forging to a ipecill 
beat treatment or refining proven which develops not onlv romance 
r but al»o the great alrength nrceaaary to overcome the 




provide! an abaolutely rigid aral for the cutler a fundamental 
ment in tool holder efficiency 

William*' "Agnppa Tool Holder* are carried in dock in 
range of me* for all regular machining operation* They ... „ 
boat we know how to make and we have been making and improt 
tng Machiniita' Tool* for nearly fifty yean 
Send for ' Agrippa' Tool Holder booklet 

J. H. WILLIAMS (& CO. 
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fVmliri * O&co and H unhauia 
28 So Clinton Street 
Chicago, III 


Gantrgl OgUt 

28 Richard* Street 
Brooklyn, N Y 


aerial* n ( not going to dtaapiwai 
ImiaiiHi i is mostly the reception of mes- 
sage* which lend* itaolf to buriud aerials 
and I Mips What niakee the loop so 
effit n nt i* its positioning in the proper 
plane s as to intercept the waves to the 
best ud\ mt igi The loop is employed on 
Of rlii n Armt and Now planes for the 
purpi ( f mining dir<<tion signals 
Thus il I inis jiosHibh lor tht pilot by 
maneuvi ling Maul until ho ri c fives thi 
loiidt *1 signals from a ground stntiou to 
loentt II dm (lion of the station The 
loop u Ihnl e«« is generally mior- 
porabd ii mu of the plnius 

“ >w tin l mted States (lovernmt nt kept 
ju I with our fonts and diplomats 
was is ont of I he moat intonating 
is tf modern radio communication 
Indeed i nrl\ in the war information won 
rocuve 1 tint tin German* wore making 
isiv pri parations for the rutting of the 
rabies f r tin purpose of interrupting our 
coinuium at mu with I urope and thin 
futt m re than an v other gave a tremend- 
uip Iuh to winh«s \s it was three 
cables wtrt uetuallv interrupted, and 
Unit < vi d( net is at band that enemy in- 
fluent is were responsible Wireless tele- 
graphy wan tailed upon te> assume only 
part of the burden eif cable traffic, which 
often nc,gregal( el 200 000 words 
din i tun pel etav and at no turn was the 
raeln sti me workid to full eapanty 

is from a little room in the new Na\ y 
Building nt Washington, ]) C, that all 
our traus Atlantic radio traffic is handled 
lhe Nnvv operates four powtrftil stations 
—Annapolis Mel New Brunswick N J 
Hayvtllt 1 1 and Tuckorton, N J 

lhe Annapolis station, with its four 
600-fool t iw r* is believed to be the most 
powerful siatmu in the world 
a T50 kilowatt transmitter The New 
Brunswuk luckerton, and Sayviile sta- 
tions are rated at 200 kilowatts each, 
All them stations are operated from Wash- 
ington bv means of land linee Whereas 
other goiirnincntf operate their wireless 
stations at the very buse of the lofty 
powers we have gone a step ahead of them 
by centralising our stations in our Capital 
There are four tables in the trims 
Atlanta room, each tablet (onuecting with 
one of the four stations On each table 
then are two ordinary telegraph keys, 
one of wbii h is directly connected by heavy 
land cable with the transmitter at its 
respective station lhe operator, sitting 
at Washington operates the transmitter 
at tin win h ms station without delay and 
without the (urvices of another operator 
The other key serves to telegraph any in- 
structions ns to the manipulation of the 
transmitting equipment 

Operating a Wiralaaa Station from a 
Distant Point 
Laeh operator wears a pair of telephone 
rueoivers which enables him to hear the 
signals from the transmitting station which 
he is operating The receiving aerial is 
erutod on the roof of the Navy Budding 
at Washington carefully attuned to the 
wirth ss stations to which it belongs One 
(abb operates the New Brunswick station, 
win h may be working with the steamer 
(«< urge Washington The second oper- 
ates the Annapolis station, which may be 
working with Lyons, in France Ordin- 
the New Brunswick statiou also 
it pb with Lyons, insuring two traffic 
instead of one The third table 
ope i at i r Hayvillo, which may be working 
with the station on top of Admiral Hi ms s 
eiffin in London luckerton is operated 
from the fourth table, and may be used for 
keeping in louob with Rome or other 
Lurnpeun capitals and centers Most 
important of all, the four stations may be 
working at once, yet there is no inter- 
ference because of the perfect syntony 
tunc of the transmitters and receivers 
In order to speed up traffic, especially 
the i ase of press dispatches and similar 
voluminous matter, the radio m essa g es 
are sent by means of perforated paper 
tape An operator, sitting before a ma- 
chine which resembles nothing so much ss a 
typewriter, perforates s paper tape by I 


manipulating a keyboard The paper 
tape, in turn, can be reeled through an 
automatic sending machine at the rate of 
100 words per minute, as compared with 
the usual 26 words a minute of hand 
ndmg At the receiving end, a special 
photographic form of reoorder, which 
employs the string galvanometer and s 
beam of light principle, records the high 
spot d messages nu a tape which can be 
decoded in the operators own good time 
It ha* been said of aviation that the war 
gave it nt least a 10-year gain in develop- 
ment and application But in this respect 
aviation is not unique, for, to all appear- 
ances, American radio communication has 
made an equal advanoe as a result of 
serving its country and the Allied causa 

Admiral Sims in the Team-Work 
for Victory 

(timtinurd from poffe 17$) 

As to our forces serving under foreign 
commands, one has but to stop and think 
of the tables reversed, with foreign navies 
coming over to oporate from our ports, and 
with our Navy from our shores and imagine 
our Navy relatively bigger than the other 
our s was n latively smaller in 
Whenever our Bbips were al- 
locstcd they found alioody existing a 
large number of ships with large bases and 
supply systems and i (implicated extensive 
and expansive communication systems 
built Up to support them 

It would have been nothing but ridicu- 
lous to have insisted upon any of our officers 
relieving the senior foreign officers m com- 
mand of these stations from which our 
ships wore to operate, commanders who 
had been carrying on their duties for three 
previous yours of the war As a matter 
of fact, Admiral Him* never questioned as 
to who was to command, that is, whether 
a foreigner or an American, he merely 
assumed that the somor man on the spot 
who should usturallv, owing to experience, 
be the best man, would, of course, command 
our ships when they joined his ships 

British Munitions 

(Continued from page $7$) 

1918, there were 198 of these operated by 
tht Ministry of Munitions First were the 
four lloyal Factories, engaged m producing 
ordnamo, gunpowder small arms and air- 
craft Then there were 46 explosive and 
propellant factories, 22 filling factories 
where women s hands filled shells to shoot 
Huns 13 projectile factories, 40 shell 
factories, nine ammunition component 
factories, seven tool and gage factories, 
28 box factories and saw mills, eight air- 
craft factories, four steol works snd rolling 
mills, 10 ordnanoe factories, threo small 
arms ammunition factories snd four 
miscellaneous factories 

These plants, many of them starting 
small, often grew to tremendous propor- 
tions In the great arsenal at Woolwich 
rapid growth took plaoe, typical of all. 
To it, England is indebted for slmoet oil 
kinds of munitions and for the performance 
of work of the most highly-specialised snd 
slullsd character including the preparation 
of drawings, specifications and the work- 
ing out of the details of the new types of 
both guns and shells in which such great 
advances were mode during the peat year 
In August, 1914, the staff consisted pf 
10,866 persons, in 1918 it amounted to 
more than 76,000 The number of women 
employed in 1014 was 125, at the beginning 
of 1918, 25,000 women worked there 
To go into the need of a certain number of 
government owned and operated factories, 
in addition to the thousands of government 
controlled factories, would be to extend 
indefinitely an article which already 
promises to be too iong But economy 
was a driving factor if not always the only 
factor, In the decision to establish snd 
operate a Ministry of Munitions factory. 

To of eoonomy, 


As An example of eoonomy, a group of 
TNT factonea which have been operating 
for the longest period required a espiul 
expenditure of 17,500,000, but provided a 
capacity which has already peedttood ex- 
I M | Mg* Ml) 
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Pierce- Arrows 
now for peace 


ready 

needs 


T HE needs of war required 
no change in the design of 
Pierce-Arrow trucks. The same 
models that solved transporta- 
tion problems in 148 different 
lines of business before the war 
solved also the more difficult 
problems of war transportation. 

This uninterrupted succession 
of Pierce -Arrow trucks is 
available now to continue your 


high speed production and 
carry your product to waiting 
markets. 

Our experience and the 
records of Pierce -Arrow per- 
formance, complete and convin- 
cing, are at your service. With 
trucks for immediate delivery, 
we are ready to assist in the 
reconstruction of American 
business along peace lines. 


PIERCE-ARROW 



Delivers more work in a given time; 

Loses less time on the job and off the job; 
Costs less to operate and less to maintain; 
Lasts longer, depredates less and commands 
a higher resale price at all times. 



THE PIERCE-ARROW 
MOTOR CAR COMPANY 

BUFFALO, N Y 
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Costs More -and 
We’re Frond of it 


,V\IMN F ngine could bp inode for lees 
r enynec is would pc rrml it We re proud 
iUsp tl it y won t They couldn t save much 
But In hbor in fitting adjusting ond 
the I ngineers could sa\t hut won t 


Wisconsin 

Workmanship 

Tht bearing on 
the xnioll end of 
the connecting 
rod is of heavy 
phosphor bronze 
reamed to fit and 
then carefully 


Wisconsin Motor Mfg. Co. 

Station A. Dept 352 Milwaukee. Wu. 


Mnritv I i nrmwnt & S h | 
Pacific C oaM Distribute* T ad I 


^Wisconsin 


PONT AMERICAN INOUSTMES^SmI 



RAYNTITE 


About it— a look of luxury — in atmosphere of class 
In it— mute rials tried and trui built to stand the 
rigors of the road In ba< k of it the stnetro guarantee 
of a responsible maker 

\\ iti r dust grease and stain proof Built to last the 
life of vour tai l)u Pont Fabrikoid Rajntito — the 
last word in top efficiency 

llau it for your new top If your local top makor 
an t supply you writi us for sampk s and booklet. 

DU PONT FABRIKOID COMPANY 

Wilmington, Delaware Toronto, Canada 


(.emulated /row pops 4*4) 
plosives at a fort of 117,500,000 which, 
at tbs nntract print* being paid when the 
faetnn wiu under construction would 
ban st 1 ngland *35,000,000 

Tli i osf of production of T N T at 
tjuniinfiriv ui H>17 exclusive of interest 
an d tun rti/atmu was about 17 ceots per 
pound I bi rost in the market when this 
fart tv was started was about 43 rents 
per p mnd 

Bemuse the war is not yet ended, the 
Minis! n of Munitions is giving out few if 
any fipini on the amounts of anything 
aupph I But percentages are of little 
use i tbi cmtmv and they are available to 
sotni i \ nt I or instance the production 
of mrj 1 mis b> the end of the war had 
grow i I i ovi r 700 per rent of what it was 
at tl beginning Airplane factories 
tun id ul in a week at thu time of the 
arnnsf i more planes than the whole 
countn | rodured in the entire year of 1914 
»n a i nth rnori plants than the entire 
prodii li n of 1915 and in three months 
inort 1 1 nit g than the entirt production uf 
191b 

fli in ichiiie-gun industry increased by 

1 3 700 | r c not high tec n pound shells 

wer t irmd out to the tune of 900 per cent 
at ll irinistin against one jxr rent in 
AuguM 191 1 and so the sti rv runs 

I In li uili warfare supply department 
han 11 I in i norm ms variety of suppliOB 
froi i fuc wils and grenades to the heaviest 
form f t, imbs also helmets shields 
speunlirtl chcnnml apparatus tronrh 
UKirtio and tliur ammunition This 
depir rr nt h ippliod 1 500 000 steel hel- 
m< ts i oi t period of six mnntlis In 

( Dctnil r lllb thn tonnage requirements 
amount!' I t 7 048 tons, while in June 
1017 ll c > reached 17 9b3 tons 
In March 1 >17, the high explosive out- 
put a is f mr times greater than in March 
1911, mid 28 tunes the output of March, 
1915 During the war the optical output 
— of f ngland which country had previously 
dejx nd d as hud we, largely upon Ger- 

1 ninny f >r glass and mathematical mstru- 
inc nt', h id increased by 2 000 per cent 
It h is all been done at a tremendous 
cost < f c ourne both in money and in labor 
The national munitions factories cost 
over S HO 000 000 to erect and get started 
Grants ot more than 180,000 000 have been 
made to piivnte firms besides a similar 
sum m buildings, tools, plants etc , handed 
over to private firms by the Ministry, that 
they might work the faster and the better 
National arsenals increased from three to 
raori than 200 -of what use to continue . 
isolate d figures? F ngland jumped into the 
war mill both feel and when she set her- 
self to nuke her armies tbo best equipped 
and t lit in ist i fin icntly provided in the field 
she did it whole henrtedly, single-heartedly 
aim tint it> regardless of any other con- 
sider ition \W in the United States art 
proud to think of what we did tn a year, 
but sending two million men abroad from a 
population of 110 000,000, big feat as it is, 
dona not bulk so large against putting an 
armc of 7 000,000 in the field from a 
population of 40 or 50 million and in 
additi m to supplying them supplying 
allies including United States troops, with 
much of what they fired and muob of what 
they fired from I 

This may not be the place to speak of the 
womtns part in munitions work— It 
projierly belongs, doubtless, in a story on 
labor but it should never be forgotten 
that at the time the armistice was signed 
mne-terUhs of the total shell output loos the 
work of i women who prior to [fcc war never 
oven saw a bell, a lathe, a tool or wort 
ovt rails 

It is with some timidity that the matter 
of labor statistics in munitions work are 
approached They differ so— they so 
contradict each other I One department 
lays roundly that three million people ere 
employed in making munitions Another 
*ay» it is two millions Both are probably 
right, the larger figure inoludiu all civilian 
worker# on war work, the smaller referring 



THE BRIDGEPORT CHAIN QO. 
Spidillsti In Swll Wki SMpu 

Bridgeport, C onn. 

WELL® "ivHVELL 

Own » moshlno ot root own. Co* or ww 
Mma Moor «tylw ond mm. tor oil n T Tl, 
Writ* for Circular 

WILLIAMS MOS., 414 W Stah.lt, ttfc»o*.H.T. 

| Manufacturers, Stimulate 
1 the inventive faculties 

I of your Engineers and 
Mechanics 

by making available to 
them a complete set of 
all patents — properly 
classified — which relate 
to your particular line 
of work. The results 
will surprise you. We 
can furnish such sets of 
patents in convenient 
form for ready refer- 
ence. Write our Manu- 
facturers’ Service 
Department. 
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SEASON'S NfcW PAT. WHIP HOIST 

for Outrtnar holrta Faster Uwn Blavatore and bnM 
direct froui laun Savet handling at leaa axpanac 
H « W.rtw iW VOLNEY VV MASON * CO. lac 
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ASBESTOS 

Wa an mtnara and nhlppara of Crude Aabaatoa to any 
quantity We product all aradaa at our world famoue 
BELL ASBESTOS MINKS In Canada Wa alao card 
Sbra (pin yarn. weave clothe and make all aorta ot 
Aabaatoa product. 

For anythin! you want in Aabaatoa turn to 
KCASBCY Si MATTISON COMPANY 
0»PT S-1 

AMBLER PCNNA USA 
O awata at ttw warW ■ targa atAabartw Mlaaa 



For Gunimitlu,TooI Makers, Ex- 
perimental & Repair Work, etc. 



only to thoae supplies governrocntally 
classed as munitions, and perhaps excluding 
Admiralty laborers However there is 
one set of figures which tomes truth from 
the Ministry of Munitions which ought to 
bo authentic, nnd which I h cause it illus- 
trates so wonderfully the growth of the 
munitions industry, one is tempted to 
give in full and in tnbulnr form Only no 
one reads tables of figures, so the table is 
omitted and the attempt made here to 
force the rcadti to absorb the story the 
numbers tell by as il were sneaking them 
past his vigilnni cl 

In the beginning of the seoond quarter 
of tho year 1915 which means of course 
six mouths after war was declared, the 
government here had employed m both 
govormne utul and private t stablishments 
m the metal, chemical, explosives and 
rubber trades but not including the Ad 
miralty workers, not quite GOO 000 people 
in about tlic proportions of eight men to 
one woman In six months more, or by 
October, 1915 the total was 1,003,000 
but the women had almost doubled in 
numbe rs By the c ml of the following year 
time were 1 MS 000 of these munitions 
workers, of which 818 000 were women — 
more than six time as many as were at 
work 18 mouths previously And on 
Octohci 1st 1918 just lie foie the armistice 
supplies were turnc 1 out by 2 049 000 
munitions wuricia ot which mors than a 
third were women I 119, 000 men and 
710 000 women Please note camfullv 
that these an not figures of either women 
oi nun i nth n workers in England but I 
of woiiie n and me ti n m it whs workers 
cxe lusive e>f the t hemsanels on trains, trams I 
fauns and in eiviliun factories The I 
M mist ry of M unitmnh e emfe sse s to have no 
very cunt figures fir 1911 hut estimates 
that before tho win a! iut 50 000 iui*u and 
piae tirtiUy no some n did munitions work 
Cere at Britain will ii it be entirely without 
material rewaid No one hore thinks 
nil) sacrifice has been too great any hard 
ship worth mentioning any dislocation of 
tradition too severe In undergo, now that 
fit rtuanv has been de finite 1) brought to Iter 
knees and tho war won Onte hears no 
complaint no moaning no expression of 
regret that the right lit lie tight little 
island has been turned wrongside out 
and upside down aocinllv politicallv 
ce ononiicall) to ge t on with the* war to 
carry on to tho successful accomplish 
mint Hut when at last tho war dislora 
tion is rest t, fi ngland may well look to 
sonic of the fruits of her munitions work 
with a feeling that at least there is no great 
loss without some compensatory small 
gain lor lustanct, as a direct result of 
munitions campaign Great Britain can 
now elaim first plate tn the electrical iu 
dustry, over Germany and Austria This 
she ran do on many accounts, but on none 
more than e>n the production of mien 
India produces 50 per rent, C an a da 14 
per cent and what wns German I asl 
Africa 10 per cent of tho world s supply 
And now Indian mien ran be exports d 
from that country only to London I 

England now produce* all the high specel 
tungsten nt* » 1 slue needs In pro-war 
days the United Kingdom produced no 
ferrcie lirumo, needed for certain steels 
Now one factory, dnvcn bv waste gas 
from loke ovens m a i|uite Anienean- 
utiluation-of-woste-produet manner, pro- 
duces enough to meet all the requirements 
of the* kingdom In pre-war davs the 
United Kingdom used some 240,000 tons 
of spelter annually, of which 77 per oeot 
was imported from Germany, Belgium and 
Holland 1 lie Australian concentrates are 
now, of course diverted from Germany to 
the United Kingdom, with the result that 
the sine smelters are trebling tn sue 
Prior to 1914, 30,000 tons of potash were 
imported annually, principally from the 
Stosafurt mines But England discovered 
she had 50,000 tons going to waste in dust 
and fumes from blast furnaces, and nearly 
90,000 tons annually are now being re* 
cowered and there is more on the way 
England has learned a great many things 



“The Dictograph will cut out this 
confusion and running around” 

‘‘With the Dictograph you (.in translaii full\ 7 r >% 
of your employes’ time and lost motion into actual 
money,” said the Dictograph man 

“And you can do this without ha\ mg \ oui employes 
feel that you are demanding niori than full \a1ue lor 
every second th< clo<k tick*. ” 


Dictograph 

System of Interior Telephones 
Turns wasted time into productive effort 


H w f 

B> i ii tbliug caeh deparlincnt I 
git i n/tanl tnformntun from in \ 
othir elipnrtmint without waiting 
for a switchboard connection red 
at the same time - 

By giving the Fncuhu, through 
♦lie famous loud speaking MhsIii 
htntion, the * right of way or ev 
eoiitive control, and — 

By i nabling you, and >our othi r 
creative executives, to hold eon 
fere nets, dictate letters, receive re 
ports, give orders, talk to t oilers 
without tho neciBsity of any em 

C lnyo or exoi utivc le aving his ele sk 
>r an instant 


1 in 1 )t I j,npb I rings lomplilo 
c Hi it n y m inti ri mm uni ntion 
why In s il nfii d with 1< kh 7 

lit us <eh w v u — in y ur own 
di sk in y ill e w n i lb i bank, 
plnnt l fiitery how the Thito 
graph will simplify find expedite 
the « ik of every < xe utivc and 
i nip) >i in yout i ipuii/iilu n 
( he i k tin i ouj) hi f< r minute 
eli m mstratiuu, in for mien sting 
hoc kle 1 An t isay hi 1 Kiutac 
tfiruncy which will show you 
how to analyze your inter rom 
munieation prnbli ms nnd how 
to lighten the burden f routine 
that tends 1o rot nr 1 progress 


DICTOGRAPH PRODUCTS CORPORATION, C. H Lehuan, m 

(Formally General Acouatlc Company) 

1352 Candler Bldg , 220 W 42nd Street, New York City 


Other Dictograph Product* Dictograph for the Home 





888 


SCIENTIFIC AMERICAN 


April 13, 1910 



' THE SHOE THAT HOLDS ITS Q^SnATE" 

$4-22 $4-22 $522 $6*22 $7^22 & $822 i|p|| 

I F you have been paying $10.00 to $ 12.00 for fine 
•hoes, a trial will convince you that for style, / 
comfort and service W.LDouglas $7.00 and $8.00 
•hoes are equally as good and will give excellent I 
satisfaction. The actual value is determined and the 3 

retail price fixed at the factory before W. L. Douglas 
name and the retail price is stamped on the bottom. soys 1 Wj 

The stamped price is W. L. Douglas personal guar- 
antee that the shoes are always worth the price ^ ^y*3»3.B0»4 

C for them. The retail prices are the same everywhere, 
cost no more in San Francisco than they do in New York. 
Stamping the price on every pair of shoes as a protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.L.Donglas to protect his customers. The quality of V. L 
Douglas product is guaranteed by more than 40 years experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers ander the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can buy. 

CAUTION— Before yon buy be sure W.LDougla* 
name end the retell price U » temped on the bottom 
end the ineide top feeing. If the » temped price 
hei been mutileted, B E W ARE OF FJIAUD. 




HOTEL DEWEY WA TT- 

I N oi der to moot aftor-war conditions the DEWEY HOTEL, situated 
A in that o\( Iumvo 1 1 sidenl lal section, at 14th and L Streets (5 minutes’ 
walk from the White House), has opened its doors totranaont guests. 

1 or ninny yi urn I hi l>t wey lias been the nfhctal residence of Senator* and 
lho*f primmii nl in ofhi ml life of the Capital The accommodations are limited, 
and only tlnmi whom prim mi will be lompatible with its clientele will be a«- 
ttplui li will lx bi to nuke ltsirvatious by letter 

It Mn limlT*, illiiilruti it brochure, leetaurunt charges and other informa- 
tion may I,, «< . tin d by writing rKAMv p rLNWICK 


HOTEL MARTINIQUE 


600 
ROOMS 
400 BATHS 


Direct Entrance to B'« 
Subway and Hudson 
Tubes 


Rates:— From $2 Per Dtjr 


$3 Per Day 


about factory work she never knew, or U 
she knew, would not use, before The 
mechanical conveyor, the eleetnc trunk and 
trader, the shop (led, the standardised 
output the health and condition inspec- 
tion foi workers, are eases in point — not 
that sin did not know of them m pre-war 
days but that they were not universal— 
as they now are 

One full totally inadequate to under- 
stand, lit alone describe, a munitions 
program whuh has been as immense at 
homo as (he armies m the held which de- 
mand'd it liavo been immense abroad 
But oik looks at & figure here, a picture 
then , a workei in overalls trundling a truok 
of slu II* who should be trundling a baby- 
one hi 1 h old men, crippled men, men m ill 
health nil with a smile, making shells and 
gun* mt sees workmen to whom the 
trad< union has been but a step below the 
church in veneration, working hours the 
trade 111111111 never sanctioned, tide by side 
with bliitius” and girls and doing it 
willingly to get on with the war” — one 
sees Iiiim fai tones built where were fields 
and puks and waste sparing, rnormous 
plant* mil the homes for the workers con- 
struct! | almost overnight, and one sweeps 
ont h hut ttoin one s head in hearty ad- 
mirut k n ind a little awe — even if he oomi s 
from 1 r< untry whi re such thing* are com- 
monh (loin as a part of the romanre of 
induHtn nt Uu spirit, t be courage and the 
singh nuuih ness whuh ‘tarried on 
such a su< useful and such a magnificent 
industnul iffort 

Substitutes for Belting in Germany 


mans to mu nt curious substitutes, a< cord- 
ing to 1 In 1\ ar Trade Intelligence Depart- 
ment il 1 Mat Britain, which has been 
invisii r iting the enemy a secrets Belts 
were found (hat had been made of paper 
tissue 01 bur yarn 

If vi 1 y strong yarn was used m chain- 
stitch only one layer was required, whereas 
weaki 1 \ arn had to be ( winter! together in 
■everil laurs It was ndvisabte to edge 
the lull with leather or tin, otherwise the 
edge* wore away rapidly 

Driving belts made of tissues sowed 
togethir or lolled inside one another were 
ext tellingly resistant and stronger m the 
edge* I he friction was slight and they 
could be mended easily This kind was 
made mostly of spun flax, hemp, or paper 
yam 1 hose of the last kiud, which were 
plaited 01 knitted, had no transversal 
threads which serve to make the edges 
strong 

t cllulosc material was used for tnndium- 
aue d qj ii him rv, but cart hud to be taken 
111 putting them on, and not to pull them 
too tight for they could not resist much 
tension 'I he varn belt* were also woven 
or knitted 111 tube form whir h was flattened 
out afterward and sewed togethci , cotton 
or p ipe 1 was used mostly in such cases 
They proved very useful substitutes for 
lest he r 

Tin I (xtlloae-Epata belts consisted of 
sepniutily twisted jute or cotton threads 
The v prove d to have great flexibility and 
elnsti it v , each hbor bore a part of the 
tension and there was no giving away at 
the 1 Igi * 

Tin former rubber and batata bolts 
, havi given plan to ones of substitute 
rubl ( r I he newer material proved to 
rtsiM melting when heat was caused by 
frie t mn 1 be main drawback was that it 
could not stand much tension 

At l be Leipzic exhibition a new belt was 
show n comprising the following The chain 
made of horse-hair or wire, tho cross 
thn nd of old cotton, typha, or peat fiber, 
the belt so formed being thickened with 
tar r hose driving belts were only sup- 
plied retail in exeliangr for a form testifying 
to tin need of them 

In a wool weaving works, It wss reported, 
the thick canvas driving belts, which 
substituted leather ones, had been found 
satisfactory slnoe they did not suffer any 
more breakages than leather. However, 
thdv could not be renaired so often. 


N 1 W $00*8, SiC. 


practical knowledge this pursuit eonTart k Ar 
from betas knowledge In miniature ft Is hn- 
peMSttU* to construct a model tooumotivo, for 
example, without knowing every detail sf the 
physiology and functions of a real to o o m CS tre . 
suoosssful construction demand, a ramllfcrtty 
with steam oogtnserin*, with blueprint martins, 
and, with the art of the m ec h an ic . It Is thn tost 
conceivable training for bis work, training that 
the most oonadentioua transfer of ideas to draw- 
ing paper oannot approach In educative tortus, 
■very conceivable menhantcai movement tsar 
be employed, aad Inventors find spare time spent 
In reproductive work by no means time tost. 
Such work should bo mere widely used to m anua l 
training claims and technical schools as in im- 
portant mean* toward thn education of tike 
embryo engineer. The maker of actual working 
models Is often of the sresusst service to kj* 
country, mid men prominent in walks of Ufa 
remote from the mechank at Held have broadened 
their minds and strengtliened their faculties y 
engaging in this fascinating work In their leisure 
hours finding at the same time rest, recuperation, 
and a deeper to tweet in life 1 Model Maktog,’ 
the only book devoted to the real art of engineer- 
ing In miniature sets a standard that will be bard 
Indeed to surpass In language that may readily 
be understood by the merest amateur, it pro- 
gresses from first principle* end simple oombina- 
llona to Instructions, short-cuts and apparatus 
that only the experienced can fully take advantage 
of and that will be new to most workers hi metal] 
The directions and drawings are complete to the 
finest detail and there are help and InapiretlO 
at the turning of every page The tint part of 
the volume will be a revelation to the inexpsri- 
enoed It depicts the Meal workshop, shows hew 
the man of United resources may install It in the 
cellar or the attic and treats of lie Ughttng, beat- 
tog ventilation power-drivrn machinery, and 
tool equipment It familiarises the student with 
lathes and lathe work, drills and driUtng. soft and 
hard soldering hardening and tampering, and 
the uas of abrasives How many mechanics can 
make their own patterns’ The chapter on 
pattern making is a complete treatise in itself, 
while that on oieotro-platlng describes a process 
of the greatest Importance to the preeervatioa and 
appearance of the finished work and one that Is 
by no means as oostly or intricate as Is usually 
supposed The second part of the volume is 
devoted to the actual construction of numerous 
models a chapter to each Here Is found a mine 
of suggestion for the model maker, from the 
simple slide crank steam engine and the rtngto 
ry Under merino engine to the caterpillar tank and 
the stage gun Amuog other interesting pieces at 
mechanism are a flash steam plant for large 
model airplanes, a steam turbine various boilers 
and their fittings, a record-breaking hydroplane 
with a spaed In excess of thirty miles an hour a 
Isles freighter, a submarine with radio control, 
an electric derrick craao. a gas engine steam and 
electric locomotive*, and a gyroscope railroad. 
Illustrations of a high order of merit make these 
descriptions complete and every feature plain 
Many paces of detail drawings are given. Impor- 
tant parts or issimbied parts are shown from one 
or more viewpoints, and always there ta a photo- 
graphic reproduction of thn finished raachhre. 
Some of the ablest model makers of this oountry 
and England divulge theta expectance and methods 
in this satisfying manual The helpfulness rttU 
and clarity so manliest in the new work to even 
a casual Inspection will raise up for it a hast Of 


Tub Bmtbjacxbt’s Maud ox United 

States Navy. By Lieut. Norman R. 

Von der Veer, U. S. N New York: 

Tbe Sherwood Company, 1918 12 mo ; 

807 pp , illustrated Price, SI 28. 

New In its sixth edition, this excel lent manual 
gives exactly the knowledge that should be St the 
possession of every bhisjacket Part I a d d re n u* 
itself to every man aboard ship, Phut II to sea nu n 
of the second dam. Pvt III to the Mshsr ratings 
of seamen branch, Part IV to ohtaf petty oScara, 
and Part V to man of special ratings Hvsry 
phase of Ufa. dtodpihW lad training Is AiaKtSiy 
desit with, from athtottas to ordnance had 
gtuuury. The wealth of devil would bo be- 
wfldertag . except tof Its oarefid s nto a ssra s wtjtort 
the Aribty ortsred by too rtsssWsI hlrtt ‘ UrtSstS 
tho sendee oftars. sort how to radio ton bps* Of 





High Speed Grinding— and the G.T.M. 


Harry L. Bracken in Salt Lake City used to have what he 
called • champion belt eater, it was a high-speed cylinder 
grinder with an old style drive. It cost a hundred doQai* a 
year to keep that one little machine belted. The highest 
priced belts lasted only six or seven weeks — some only two 
weeks. As soon as their joints went bad, the belts were 
practically done; for the mile-a-minute speed of that drive 
and the reverse over an idler, made durable repairs almost 
impossible. Occasionally the joints did hold and those were 
the times when six or seven weeks* service was obtained. 

One day oar Mr. La Maatan, , a G. 7*. M. — Goodyear 
Technical Man — called and explained to Mr. Bracken the 
Goodyear idea of selling belts to meet conditions and not 
as a hardware man sells nails. He explained the Good- 
year Plan of accurate diagnosis of all drive conditions 
Wore prescribing the proper Goodyear Belt Mr. Bracken 
listened, felt he couldn’t possibly do any worse than he 
was doing, and took Mr. Le Masters to his belt-devouring 
cylinder grinder. 

Tha G. T. M. BtaeSad tha driva, measured the pulleys, 
measured the speed — and then studied the pulley faces 
carefully. He found that they were the kind that Glide 
Belting is especially designed to serve — so all that remained 
of his problem was the length, the width and the number 


of plies. He prescribed these to fit the conditions and 
Mr. Bracken signed the order for a Goodyear Glide Belt, 
costing much leu than the kind he had been using. The 
belt came and, of course, didn't have to wait long. It 
was installed November 1 8th. It has outlasted every other 
belt and at the time this advertisement goes to press, 
it is still running 

The G. T. M. *M service and Goodyear Belting have done 
more than cut belting costs. The grinder runs more quietly, 
does better work, is much easier on bearings, and accord- 
ing to Mr. Bracken is like a different machine. He has 
since had the proper Goodyear Belts installed on all grind- 
ing spindle*. 

If you have a bait-devouring driva that is eating too 
many dollars, ask a G. T. M. to call. He’ll do it without 
charge when next he is in your vicinity. There are many 
of them — all trained in the Goodyear Technical School — 
all with experience in plants similar to yours — all selling 
belts to mM conditions and not as a grocer sells sugar. 
TheG.T.*rs services are free simply because the say- 
ings drey effect for purchasers are so considerable that a 
gratifying volume of business from the plants served is 
certain to come to us within a few years. 

The Goodyear Tire & Rubber Company, Akron, Ohio 





Building GMC 
Truck Confidence 


The man who owns a GMC Motor 
Truck may well look upon it with 
the same degree of confidence he 
once placed in its predecessor the 
horse his faithful friend 

Whether it be a single GMC Truck 
or a fleet the owner finds untold 
satisfaction in his confidence that 
his work will be well done 

During the years since GMC 
Trucks were put on the market 
there has grown up among GMC 
owners everywhere just such a 
feeling 


Trucks from the very first were 
built to be inherently good Good 
for their own sake 

No GMC Truck was ever built to 
meet a price 

The GMC ideal has been to build 
the best truck possible in a partic- 
ular size, for a particular kind of 
work 

That is why, as a result of proof 
ol performance the reputation of 
GMC Trucks for reliability and 
plain honest quality is rapidly 
growing 


There is a good reason for it GMC Let your next truck be a GMC 

General Motors Truck Co. 

Pontiac, Michigan 

4*2) 

Branches ar d Distributor i In f rindpal Cities 




GMQ TRUCKS 





DiamondT 

THE NATIONS FREIGHT CAR 


I DEALS can be trans- 
formed into service 

— and service — per- 
formance — is what you 
want and must have 
when you buy a motor truck 

The Diamond T Motor Car 
Company a little over a dec- 
ade ago began in the mind of 
the president of the Company, 
with little money and a big ideal 

It is now one of the largest plants 
in the country devoted exclu- 
sively to making motor trucks 


The original "little money is 
now a great deal of money, 

—and the pre s ent ideal is the 
very same ideal that the Com- 
pany began with 

The original ideal was ( and is) 
this to build a motor truck that 
will give a service equal to, or 
better than the best 


—and to keep down 
the production cost and 
the selling price, by 
eliminating expensive 
non-essentials and un- 
certain experiments 

Thai ideal is realized in the 
Diamond T 

Put this statement to the actual 
test of careful investigation 

Write us about your trucking 
problems— we can help you, as 
we have helped others 


Diamond T Motor Car Company, 4521 west 26th street Chicago. Illinois 
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Among the numerous users of SELDEN TRUCKS are many of the 
largest and oldest established business organizations in America. 

GILLETTE SAFETY RAZOR CO. 

BOSTON for instance 

One to Five Tern Worm Dnvt Models Write for full mjormation 

SELDEN TRUCK SALES COMPANY 


ROCHESTER, N. Y., U. S. A. 



1*77 1919 
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tjfu tf SELDEN 
TRUCK* dm 
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It picks your pocket’ while yittt fbok on! 

The last pre-war figures show America’s fire loss at the as- 
tounding figure of $2.10 per person per year. This is what ^ 

you and everyone else in America paid to fire in 1913 four 
times as much as the Frenchman paid, seven times more #T |$ ; -CJM 
than the Englishman and far more than ■ -‘?1A 

in any other country investigated. ^ ^ ^ 

particularly in America where its toll is 

should be read “ fir ep- roofed.” For the 

across that community’s roofs. Not >„• | 

always are roofs the kindling point but '■ iS&jr?'''-- 

invariably they mark its course— unless 
they are built to repel fire. 

answer to both community and personal 

fire safety. For in this fire-safe roofing, / H I ..-I 

adaptable alike to factory or home, ware- | H 

house or public building, is nature's rock- I 

like fibre, Asbestos— that repels fire, limits 

its destruction and protects your property. f|r#^ 

It is of first and vital importance that you 

protect your own property against fire loss "mHIk If < X 

because this self-protection when taken col- A ' 

lectively means the fire safety of America. „ 1 „ yf? $1> pp 1 ^ ’ V 

There is a Johns-Manville Asbestos Roof- 

ing on this list that on your building will , t ’.-‘ • N|-'' ; 

protect you from fire’s scourge. ^ IP fSflBMi i ‘ T W W , * 


April 19, 1919 

•m** ■ 
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Johns-Manrille Asbestos Roofings: 
Asbestos Buili-Up Roofing; Asbeetos 
Resdy Roofing; Corrugated Asbes- 
tos Roofing; Colorblende Shingles; 
Transits Asbestos Shingles. 

H. W. JOHNS-MANVILLE CO. 

New York City 

10 Fodoriu - flmncAu to 63 Lartt Cm u 


Through— 


.Asbestos, 

\ and its allied products A 

\ INSULATION /J5 

, * uti ^ er P‘ tbt where it ifUttgj /— — 


that make bailer walls leak- proof 

V ROOFINGS j 

that cut doome fire riiiu f 

PACKINGS L 


Johns^Manville 

Serves in Conservation 
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How Biff Is Our Merchant Fleet? 

T H1 country w following with dup interest the 
upbuilding of thi l lilted Staten Merchant 
Marine If it is not it should bt for ther< ib 
no great industrial off >rt of the day that compares i ith 
this either in its pre Bent magnitude or it* future, possi 
bill ties 1 he absence of our rote bant flag from the high 

•to* has been a source of amaze incut to the American 
traveler for many a de rack past and a cause for deep 
concern to the shipping men of the country For the 
possession of a great me reliant fleet is something more 
than a valuable commercial asset it is a source of proper 
patriotic pndi as a visible expression on all the seven 
sons of the enterprise wealth and power of the country 
whose flag it (lies 

So tho awakened interest of America in its merchant 
marine is m ist fortunate and should be stimulated by 
every proper means Unfortunately the way things are 
going it is imp suable for the average citizen to under 
stand just what progress we are making relatively to the 
other ship-owning nations This bewilderment is due 
to the fact that tho Shipping Hoard talks of its tonnage 
in one language and tho rest of the maritime world in 
another and as it so happens the difference is such os 
to lead the A mem an public to believe that our fleet 
is 60 per cent larger than it is in lomparison with those 
of other nations 

The Shipping Hoard speaks of its ships in dead- 
weight tons whereas the whole maritime world always 
has and d >es now speak in terms of gross tons Now 
a gross t m is about hf ty per cent larger than a deadweight 
ton and unless it is borne in mind that tons in Shipping 
Hoard nomenclature means deadweight terns and a 
subtrae ti m of onn-third be made in < omparing our total 
tonnage with that of the rest of the world wo shall have 
a greatly exaggerated idea of what is beiug accomplished 
Thus if we are told that our total tonnage elend weight, 
■s 9 200 000 tons and then find in seme shipping 
journ il that the worlds total is 17 000 000 tins we 
shall jump t > the false com liisiuu that we own one-fourth 
of the w irlel s shipping \s a matter of fae t we own but 
one-sixth the "17 milli m tons of world shipping being 
expressed in gross t ins is oe|ual to over r > r > million tons 
deadweight 

The us T the term deadweight is due to the fact that 
the si i) p c H il made its rentracts in deadweight 
tons (us ft n I | | ii the iw flirge slops) and it 
was infi t u til tli t uni limiki its announcement 
of what it w is g ii g t il in iny tier terms J ossihlj 
the Board ttel | t I iIh present n in nelutiiro somewhat 
for the effeit the I irp t I ils w ml 1 h tve in liaiouragiug 
the enomv Now tl t piace e in hti ns have come the 
Board will surely 1 1 | Ith tenns which are in univeraal 
uao throughout tin in inline w rid 
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Th* Advent of Colloidal Fad 

W HAT are we going to do when our oil wefls 
run dry? Aad dry they eertamly will run 
in the near future unless our geologists are 
woefully iu error We have used up 40 per cent of our 
uutixe supply of petroleum, m suvs I ranklin K Lane, 
heorttary of the Interior Between 18 r >9 when petrol- 
eum was first discovered in l’e nnsyl vama, and 1917 
we dre w from our undetrgn uud reservoirs a total of 
ii barrels per capita, based ujhii a present population 
of 100 000 000 Today there are left in reserve for each 
of us a more matter of 70 barrels I he prospect is dis- 
quieting because we are draining Natures supply with 
increasing volume each added twelvemonth 

1 or our newly-created mere hut marine wc shall need 
about 32 000 000 barrels of fuel il in the ensuing year 
n»d our fighting fleet will oonsumc in that time a round 
4 000 000 barrels These arc merely straws which show 
the trend of the current of consumpli n Quite half of 
all the petroleum mined in this rmntry is used for 
steam raising and there are parts f the United States 
today wholly dependent upon liquid fuel Crude 
oil and petroleum derivatives are indispensable to our 
industrial progress and to our many other manifold ac- 
tivities 

1 he scientists are no leas insistent that anthracite coal 
is a luxury and that Nature has made it distressingly 
plain that this fuel will cease to be available here in the 
next forty or fifty years Be this as it may it is indubit- 
ably true that there are many millions of tons of anthra- 
cite screenings technically known as <ulm and rice 
of which we make precious little use and similarly 
there are enormous quantities < f waste from our bitumi- 
nous eoal field* which Would render excellent service in 
steam raising if made fit for firing in the average furnace 
I inally there are by-products of the oil refineries which 
are susceptible of furnishing motivi energy How, 
thm oan wc utilize these vane us industrial by-product* 
and turn them into aommoditicw of prime importance — 
thus possibly staving off the duy of a liquid fuel 
shortage? 

Happily for us, the Submnnm Defense Association, 
largely through the investigati ins f its engineer Mr 
Lindon W Bates, has aaiwend this momentous ques- 
tion Thanks to their combined efforts during the war 
to produce a smokeless fuel and to safeguard our Allies 
from a shortage of vitally necessary fuel od they have 
evolved a combination of oil and pulverised coal ete , 
which is termed colloidal fuel This source of energy 
can bo fed to the burners of anv existing oil- burning 
equipment and does not call for ehange of installa- 
tion of any sort In just that measure in which 
powdered coal, tar ground tok« ite is added to each 
gallon of the liquid fuel a like quantity of ml is diapensed 
with and yet the total value in hoat units is actually 
augmented 

To make this practicable many months of laboratory 
researi h were required to discover a medium which would 
neutralize gravitation and keep the introduced heavier 
particles of carbon from settling and calling for tome 
special apparatus to stir up th, mixture just before draw- 
ing it from the tanks for burning The new agent is a 
paste-like greasy substance called fixateur Twenty 
pounds of this stuff m a ton of liquid fuel keeps the 
powdered coal and tar suspended in the oil and evenly 
distributed throughout its volume 

As a result of this seeming annulment of one of Nature s 
laws it is possible to oombmi in s stable bquid fuel 46 
per rent of oil, 20 per cent of tar and 3" per rent of 
pulverized coal, thereby repluung over onc-holf of the 
oil enuring equal or greater huat values per barrel and 
saving considerable m cost In fn< t grades of colloidal 
fupl can be prepared which, upon a given tank capacity, 
will give warships or merchant vessels a 20 per cent 
inert used steaming radius over that possible with the 
usual fuel oils All tbs fuel paste* are mobile to sustained 
and easily applied pressure and may be thus pumped 
fed and it muzed m the i on h istiun chamber 

Ihu achievement makes it piucticablc to commingle 
the waste products of the mint the gas-house, and the 
oil refinery and thus to cut d >w n to a large extent the 
present t onsumption of fuel ml As one result of our 
effort to neutralize the gnm activities of Teuton U-boats, 
we now have offered us a potential economic boon of 
enormous value 


ScfeBce mi UtflUy 

T HE ancient Greek took what science ha 'possessed 
as a mental recreation altogether He pursued 
hit geometry, not with any idea that th was or 
could be made of practical use, but solely because it 
appealed to his intellect Indeed, he went further than 
this, he actually frowned upon its practical pa as 
profanation of a high and holy thing, and in the ran 
event that suoh profanation became a practical necessity, 
he placed it in the hands of his slaves, so that at least 
his own mind might not be degraded by the shameful 
contact between the beautiful world of thoughts and the 
commonplace ugly world of things 
Today wo soem universally maimed to push to the 
other extreme Nothing is worth doing on Its own 
grounds without consideration of its practical bearing 
hven physical exercise, m which we indulge with an 
enthusiasm duplicating if not actually exceeding that of 
the Greek himself is apologised for as a means to tbs 
altogether praiseworthy end of keeping us u physical 
condition to do more work and better work in our work- 
ing hours As for mental exercise or mental recreation 
—this to the utter dummy of the classicists, is a lost art 
Most of us do not attempt it at all Some of us pre- 
tend to partake of it but turn such participation into a 
commercial side-line— a means to make spare time pay 
cash dividends under the more or Ism plausible plsa 
that the change of work affords an enjoyable relaxation 
from our regular occupation And those of us who 
really do pursue a mental recreation without hop* ef 
financial advantage bring to jt the same intensity that 
char sc ten zee our real vocations so that the profsMtoaal 
zoologist or conchologist or some-other- kind-of-an- 
ologht counts himself fortunate indeed if he oan keep up 
with the amateur who follows the line only as a hobby 
We do not know whether all this is to be counted as an 
advantage or as a disadvantage m casting up the account 
for and against the modern viewpoint as to what u and 
what is not worth doing Certainly there are advan- 
tages, even if this be not among them In particular, 
there is the paramount advantage for whioh we are really 
striving more or less consciously that what we do really 
gets done with more effectiveness than it otherwise would 
The Greek intellectually was our equal — perhaps even 
our master Yet he never sot up a civilisation that 
amounted to anything in any other direction than the 
artistic, simply because he never could be induced to 
bring to bear upon each other the fact* of everyday life 
and the things which he knew or thought he knew It 
it in our ability to work out this correlation that wc may 
find the key to modern progress And it is dear that 
to our insistence that all things pay theur way we can 
directly trace the current partnership between the man 
who knows and the man who does 
This insistence oan be seen on every hand The 
merest school child daims the privilege of deciding, on 
strictly utilitarian grounds, what shall be taught him, 
of rejecting or at least ignoring every scrap of schooling 
whose utility cannot be demonstrated The decision 
between French and Got man and Spanish hinges on the 
question of which will be of immediate commercial value 
The case of college vs. business t* adjudicated on a hard 
basis of dollars and cent* and finally, in the rare event 
that the student turns out to be one of those strange 
souls with a penchant for ad vanned research, the first 
question that he meet* in the mouths of th* laity, as be 
produce* a new fact or a new theory or a new substance 
or a new dement of any description, u " What oan you 
do with it?' 

The answer to this question u always pertinent, sod 
usually interesting Its pertinence sad ite interest 
increase with the apparent complexity of the subject, 
and the apparent improbability of it* ever atMptag.* 
basts of practical use As a naso in point, we may tofc* 
the article in this weeks Soppuuravr on ultrw-Woiet 
energy and its commercial application. The Motto* of 
using invisible Hght in bis business will intrigue th* lay- 
man much in the same manner as did the same notion 
with regard to X-rays and wireless waves 

To Our Sub*rrib«ra 

subscribers are requested to note the expiratkm 
'-'date on copies of Scuwrmc Amsuucan If titty 
wBl send in their renewal order* at least two weeks 
prior to the date of expiration, it will aid us greatly 
in rendering them efficient sendee 
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AwonatfaU 

Ahr **Wte* Casualties In A. S. F.— The War 
Departnuott has recently announced that during the 
aerial jilting at the front, the American Air Service 
fluttered 854 oaeualtiee as follow* Killed in action, 171 
fwuoaatt, 135, wounded 139, mieeing, 73, killed in 
accident#, 43, mieeellaneoufl 4 The number killed in 
actio* m over a third of the rosualties During the 
month of September 181 casualties were reported 

Government Sale# of Plane* and Equipment — 
The War Department authorise# the following statement 
from the Office of the Director of Sale* Sales reported 
to the office from March 8th to March 14th, inclusive, 
include the following Air Servioe equipment Airplanes, 
1319,000, airplane equipment, 1679,887 These figures 
are interesting in view of the vast amount of aerial 
equipment which the Government has for sale in the 
prooees of reducing the Air Service to a pence basis 
All materials sold by the Director of Sale* aggregated 
$43,499,827 within the tune covered by the foregoing 

London -Cape-Town Air Flight —During the next 
few months the British Air Ministry propose an experi- 
mental flight from London to ('ape Town Exploration 
parties are out on the road fixing upon stops and petrol 
stations, which as far as < an be arranged will be about 
400 miles apart 1 hi route minted will probably be 
London, Pans, Marseilles Naples Crete, Egypt Nile 
Valley, Northern lthodeaia, Victoria 1 alls Johannesburg 
and Cape Town, a distance of some 7 800 miles It is 
expected that a Handley- Page machine similar to that 
whioh earned General 8 almond from Egypt to India 
will be used 

Flare* for the Tran* -Atlantic Filer# —Flame and 
•moke flares developed during the war and improved 
recently by chemical experts of the army will bo em- 
ployed in the coming trans- Atlantic flight efforts of our 
naval airmon It is understood that our airmen will 
drop these flares at intervals, so as to determine the drift 
of their plane* in the oross winds and to make the cor- 
rections necessary to keep them on their eoutso The 
flares aw so constructed that they ignite upon touching 
the water By day they may bo noon by means of the 
column of smoke, whde at night they can be detected by 
their bright flame 

Our Air Service for Peace — According to the latest 
available information, it is understood that the Army 
reorganisation plans upon which the War Department is 
now working Cell for approximately 1,700 airplanes in 
actual commission and a minimum available reserve of 
3,400 additional planes This is based upon the proposed 
military establish iru nt of 509 000 men ui whnh total 
the air service pereonml will be 1,023 officers and 21 853 
men There are to be 87 servue squadrons, of which 42 
will be assigned to coast defense work in the T nited 
States and Insular possessions, 20 will be pursuit squad- 
rons and 25 observation and bombing squadrons T he 
typical Army airplane squadron includes 18 planes m 
service and their personnel Of the observation balloons 
it is understood that there ore to be 42 divided into three 
wings of 14 companies each 

What Are the Military Airmen Going to Do?— 
Now that the war is over, there are thousands upon 
thousands of airmen with nothing to do They have 
been returned to civilian life within the past few months 
Borne of them have already gone into their former occu- 
pations, while others are still undecided But how do 
they fed toward flying as an occupation or a sport? 
That was the question recently asked of a group of 
demobilised airmen in one of the leading New York dobs 
One airman, who has done good work in the war, stated 
that whan be landed from bis last flight in France, he 
twor# he Would never again leave the ground He 
exmf eased be had flown purely as a military duty, 

and not as a sport Another airman, while feeling the 
some way at first, began to long for an airplane after 
being in avfitan life for a few months At last accounts 
he was going about soliciting employment with American 
aircraft organisations as an airplane tester or exhibition 
pilot BUS another airman feH that there was nothing 
to oomatcdAi aviation in the immediate future, in the 
United States, at least, and that as a sport it was far too 
expensive for his peoketbook Am a general thing, the 
vast majority of former military and naval pilots are 
•taking Adds other than notation for thszr future efforts. 


Aitronomy 

r The Latest Astronomical ‘Bull ” We are ogam 
indebted to the I ranch journal / Aetronomu for rescuing 
from oblivion a delightful example of newspaper astron- 
omy A writer refers to th interest which enables 
an astronomer to sit up all n4.l1! to watch a transit of 
Venus I his remark appear*, m no lias a pine than 
the Educational Supplement of the 1 ondim Time* 

The Star of Highest Known Radial Velocity 
From the spectroscopic measur incnts made at Mount 
Wilson Observatory to deternun the radial velocity of 
stars (t e the speed with wine I 1 h v arc approaching or 
receding from our solar systei 1 1! appears that the 

star A C Berlin 1366 has a ra 1 cl velocity of 119 kilo- 
meters per second, the highest onstuut ve lenity ao 
far observed for any star Ne\i 1 this conus Lalandc 
1966 with a velocity of 325 kil m tern per second in 
the opposite direction 

A Method of Determining the Diameters of 
Heavenly Bodies from a st 1 h f tlmr interference 
fringes is des< ribod by Maurice llu yin the last Annuaire 
of the Bureau des Longitudes I he author shows how 
this method may be applied t n isurc incnts of stirh 
bodies as satellites and minor 1 1 tints and gives deter- 
minations for several of these 1 I He expresses the 
opinion that with the new 100 inch reflector at Mt 
Wilson it might bo possible I me isuri the angular 
diameters of first magnitude stun 1 \ tins method 

A “Prominence’’ on Jupiter \ bright pro- 
tuberance apparently anologou 1 > t hi Inr prominonu 
was observed on Jupiter lust Jan 1 ir) by Mi T Sargent, 
of Bristol according to a note in \ iture It woa situated 
ou the (cpi&tonal side of the n rth equatorial belt and 
when first seen, about 0 P M Tiuuiiylbth was on the 
eastern edge of the planet With the rotation of the 
latter it could be seen as a white s| t which grew fainter 
as it advanced farther on the disk until clouds prevented 
further observation The folliwing night it was seen 
at C 46 on the central meridian th ugh so faint as to be 
barely perceptible At 9 05 I M it was seen as a 
bright projection from the went< 1 1 limb 

Can the Corona Be Observed Without An Eclipse? 
— So many impossible” things 1 ive been done by 
astronomers that it would be rash t assert that no ineanR 
will ever be found of observing tl e solar corona ixupt 
during a total eclipse Borne h peful experiments in 
this Conner tion h&vo recentlv b in made at Mount 
Wilson Observatory and are still in progress Director 
Hale states that two methods of detecting the corona in 
full sunlight wore tried by him many years ago One in- 
volved gutting the second slit of sp Iroheliograph on 
the center of a dark line of th s hr spectrum This 
would produce a reduction in Hu bnghtness of the sky 
without diminution in the light of tl « e trona as the latti r 
is assumed to be derived from a e ntuni ms spectrum The 
other method consisted of attempting to measure with 
a sonsitivo bolometer the relative r 1 liation of the coronal 
streameis and the sky between them Neither plan was 
successful At the total eclipei f luiu 1918 Dr Steb- 
bins obtained with a potassium ph ito-eUctne cell large 
deflections rorrosponding to the t >tal radiation of the 
corona (probably including the chromosphere and 
protmnonc as) Professor Hale was thus inspired with 
the idea of uaing the photo-electric method in full sun 
light, and accordingly expert in nts have since been 
made at Mount Wilson, by Flic mini with two photo- 
electric cells exposed to the skv it points oquieUgtani 
(about two minutes of arc) from the sun s limb The 
cells arc connected with an electro me ter in such a m4 lnrr 
as to give deflection* correspond mu t 1 the difference \ 
radiation received by them. If one nil wore direct* d 
toward a coronal streamer and the othe r toward the ski 
between two streamers, the radiation would be unequal, 
and it was hoped that by this me ms the difference due 
to the added radiation of the corona might be detected 
Unfortunately continual small fluctuations were found 
near the tun, making the measurement of very small 
differences Impossible, but the work will be continued 
with improved apparatus Professor Hale thinks it 
barely possible to send up balloons carrying photo- 
graphic apparatus, directed toward the sun by a gyro- 
stat and controlled automatically by the heat of the 
sun's image, to a height sufficient ly great to get rid of the 
atmospheric glare around the sun and allow the corona 
to be photographed without an eclipse 


Automobile 

Tire Mileage Helps Sell Cars Tire trouble and tm 
expense still loom large te> the owner or pros pi tive 
owner of a ear ami rniny l man is convinced that the 
ear would he all right it tir vexatious rnul I be avoided 
or at least mini nil /e I One 11 minufaeturer nice Is thr 
situation by informing Hs y ir baaers and pr spi live 
purchasers that they ein expect t e >ve r 1 > (><X) nnles 
on a set of tires Before I ung (I s the ornpaiiy went 
e xhasutively into the re r mis rtf their < irs end f >und 
that w some rases individual mt In 1 s hid mide as 
inue h as 21,000 miles on a set of tin a 1 lie g > >d re cords 
made arc aseriltod to the am) die r inning ef the ( lglil 
e ybnde r engine and the scientific distributi i >f weight 
Circumventing Car Thieves \ftr_i e onsiele r ible 
e rmside rati >n and discussion the National Autnnobile 
( hambtr of Commerce lias eome to the eniielusnii that 
there is no such thing as a lock that will absolutely 
prevent the stealing of an automobile the best that can 
be looked for it was lielievod is so much trouble for 
the would-be thuf that he will bn discouraged be cause of 
the chances of dete turn while trying to circumvent the 
lock T he consensus of opinion was that the best kind 
of a lock is one that locks the goarset and the next the 
lock that prevents the use of the steering gear Hie 
suggestion was made tint a bill of sale containing a 
complete detailed dcsiription should be gi^n to the 
purchaser of a car to be I ransferred in case of the transfer 
of the car to a new owner this document furnishing 
means for identifying the mac Inno in e use of theft 
Highway Transportation Being Readjusted 
The sudden decline in the demand for the transportation 
of merchandise has proven! a hard blow to many con- 
cerns which during the war did a huge business over the 
roads Large fleets, in sonic cases have been prac- 
tically put out of commission Some of the truckmen 
are reorganising their business and ultcnng their plans 
to suit new conditions whieh are normal conditions 
Smaller concerns are going out altogether This is by 
no means au unhealthy sign it indicates simply that 
abnormnl conditions havi re osed to exist I he e nd 
eamo s> suddenly that pruetuliy all were unprepared 
With some warning adjustment could have been made 
hut the warning was lacking The readjustment period 
is an uncomfortable one for many but it is believed that 
the true kmg business will come through it m good shape 
Cooling System Precautions — With the approach 
of warm spring weather motorists who have bee n using 
mixtures of denatured alcohol and water in their auto- 
mobile rooling systems during the past winter an an 
anti-freezing s dution should be careful to reduce the 
proportions of alcohol to a low point and run strong 
percentages of water If the proportion of uleohol in too 
great the low boiling punt of the cooling mixture will 
result in overheating cf the engine As there is still a 
chance for a cold snap or two during April, the alcohol 
should nol be completely removed but a 15 per oent 
mixture will give ample protection If anti-freezing 
solutions including calcium chloride or other soluble 
salts have been used the motorist should flush out the 
cioolmg system thoroughly with water uuder city pressure 
to wash out any crystals or incrustation in the water- 
jackets or radiator tubes d ic to evaporation of the water 
and consequent increase in salt proportions before the 
coming of real warm weather 
New Steel Wheel -A Philadelphia manufacturer is 
producing a stool wheel for automobiles that looks very 
much the same as a wooden whne I It is built up eon 
strut tion but is simpler than the usual forms because 
there are but few welds and these arc easy to make It m 
behoved that a wheel of t Ins nature can be made as light 
as a wooden wheel of the same size and bo very much 
stronger and not subjeot to deterioration or damage as 
the wheel of less resisting material would be Lac h of the 
shanks or wedge ends of tho spokes arc steel castings but 
these could be drop forgings and it is possible to make 
them either individually or to cast or forge the whole set 
in one integral portion The tubular steel spokes are 
welded in place and the nipple at tho upper end whn h 
secures the felloe is afterwards pccned over so as to hold 
the nm absolutely The felloe is of a rectangular box 
section and the tiro carrying nm is, of course fitted outside 
this As the wheel looks exactly like a wooden one the 
motored of conservative tastes cannot object to it be- 
cause it is unconventional in appearance 
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Floating Mines in the North Atlantic and Arctic Oceans 

Trend of Ocean Currents in Relation to Dangers to Navigation from Mines Which Have Broken L *ose from Their Bearings 

By His Highness, Albert. Prince of Monaco 


in m i mush (him to follow tho course of the Gulf Stream toward tl <• 

I th ii ■uipir hmiIIi the others to join thou whi< li uftoi starting from 

ir mi whose the <i> iilt of Ireland or from tin hull S< a havi traversed 

I i h 1 (lit tin Arctic Oro m and finally if ulml the <oitt <f Norway 

Jutgi iiiimbu 1 li »te mines which atarti <1 from tin trench Spanish 
md «o (on I’ortuguei and Muruman coatlt ol tlu Atlantic, as well 

ii mil i (hot it th no whose point of depnrtiin was in lh« ( anary 

wind \\ lull itlmult Medciru tho Viihlht tin Bmmidns or the 

V/ n« hau imlirid the 

■ | gri it s\ntein of oceanic 

in ul H ion I his eireula- 
1 1 hi it hi I up bv the lu- 
IIik n i of the Gulf Stream 
ii id no previous studies 
• n i ruing it have proud 
ti Ih i vail in thur data, 
n it only iih regards the 
dilution pursued but visit 



nnt whn h displauH tin 
m isi of tin w it< r I hi 
floats of whu h l Imu Hindi 
use i i this vnsf ( \ju nmi nt 
traversed lilt Allnntu 
Oneiin for a sum of u ms— 
some ot I In in nidi id hint 


I hui is a ( i rtnin uwilngy 
betwm n tlu si (louts at (I tlu 
float i \ g minis (inploud 

duri ig thi Great W ni w hie li 
eiialil s ns to make use of 
aimil ir mi thuds in cul- 
culitngtli ii urse of trnvi 1 
of tli > latti i it is possihli 
howeu r that thi minis 
move mori si nvly than tin 
floits In i .nisi of their 


Muxiio (Shortly afterward) they again paw into the 
current of the Oulf (stream at its oxit from the Gulf of 
Mexico, exhibiting a tendency to remain upon the 
eastern edge, whub enables them to visit the Bermudan 
Archipelago and arrive at that of the Aiores 
In thi nut al area of the oooanit whirlpool formed by 
the Gulf Stream, whose axis revolves somewhere in tho 
region southwest of the Asores, by far tho greater part 
of these mutes which have come from the Antilles must 
eirrul.it indefinitely, according to the law which regulates 
thi course of the flotsam in that part of tho oican, known 
bv the name of Sargasso Sea 

Aftir having floated thus tor a greater or loss distance 
along tho nortbmi, the southern, the eastern, and the 
western shores of the Archipelago of the Asores, but With- 
out over traveling far beyond the 50th degree of latitude 
toward the ninth and the 15th degree of latitude toward 
the south and without entering the cold i urrept to the 

— i ... west which bathes the eastern 

shores of the United State's 
theme floats coming from the 
west aiiivo in tho oflnig of the 
Ltiglish Channel, noar their 
P nut of departure, after having 
truvusod the gi eater portion 
of the space whn h separates 
tin Aaori s from tho European 
• ontinent They then start 
--j out afresh on their travels 

f along two routes 1 he first of 

L Ihesi winch tarries them 

toward Africa, causes them to 
enter the great (yele of the 
oceanic whirlpool where* the y 
uroulate indihiiitely The 
other path takes them towards 
the northeast aud distributes 
thi m plentifully along the 
western shores of 1 ngiand and 
of Ireland All mines whieli 
take this latter road mingle in 
the fjords of Norway with 
,r!y those loming from the North 

^a, hnall v roae hlng t ho Aret ir 
> ' s ’ Oieati somewhere near the 

North Cape, where they are 
doubtless destroyed upon their 
first coni net with icebergs 
~ Some few, which may have 


ll I 111 IKS NO long UH 
t im Ihal n niiinhi i 

d bus-m furnislnd 
i tl fid lit it tlu 


»n , i‘i i u oi Img ti lieu p mil ot ihpirturi I In 
long i III of IIIV 0(1 inogi ijihli ris iidu, Imx pro- 
'll I in with th kiiovvhdgi nijiurtil for the silution 
of tin prill m mid *i ik (tilth 1 me to prejmn till 
an i o|> im ig i lurt showing thi n suits ohtaimd 
Minis wl p u it of eU|>irtui is lie ate el in the North 
8ui mu wild i along the inn h Dutch Belgian 
Danish or 1 i i 1 nglish (oasts null! they finally pene- 
trate mt i tl fjords of Norway llmse which stmt 
from tin English Channel mny wandci at first bark and 
forth between tin 1 ruieh and English e nsts under the 
lnfluniK ( of tlu tubs or of sotni iliaiui stoim but ail 
of them find thur w ij at last into the ocean somi of 


with re sjxvt to tho 
hjm i d of travel 
Vuordingteimvre- 
scarches the mines 
« t free from their 
moon ngs along tho 
( ost of 1 urope and 
tint of Afrna, 
fr im the I nglish 
( humid to the 
nnrthrrn e \trom- 
Hy of the Canary 
Isl nuts have eu- 



Intoth!’!, \ m !, ne anc ! M>r 2 f ‘VP*; that sutomat- ^'"^Turning the safety lever that makes the 

into thi ujuatoual ieally regulated (he depth of the mine mine safe to handle 

fuir nt aftnr h»v- 

mg tiavi led toward the south and coasting along withcml loft tho coast of Great Britain somewhere near the 
touching tin northern shores of the ( ape V erde Islands, Hebrides and visited Iceland doubtlejas Also have du- 


tinn a trend toward the west appeared among the floating i 


I hereafter borne toward Vmenea bv the said equa- 


. . . ... — ■>— ; — a fact that a few mines coming 

tori it i urrent they Visited thi Small and Groat Antilles from the west have managed to penetrate into the North 
"f list wise the Bahama Island* loading espei wily along Sea by the English Channel, but this is possible 
the eastern region of (he si archipelagoes However, Such mines as may have been planted along the 
they sometimes travel by ai i ulc nt as far even as the (oast roast of the United States must have entered into the 

of ( entral Annrica without having entered the Gulf of great cycle of flotsam after having been caught by the 
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narrow polar current which descends from 
the north end follow* thin coast nearly 
down t* the entrance to the Gulf of 
Mexico 

I have calculated the ipood at which 
«ueh bodice ae these mines move from place 
to place, employing data obtained in my 
previous experiment* with flotsam The 
o on elusion* thus arrived at are as follow* 

The noiues which leave the English ( hannel 
with the oceanic whirlpool a* their dcatma 
tion travel toward the south, real h the 
Spanub roast near the lowei part of the 
Bay of Biscay in the course of about two 
months After leaving these paikwiys 
they double Cape Fimstcrre and continue 
to be driven towards the south along the 
coasts of Portugal and of Morocco reach 
mg tho Canary Arohiptlago 10 months 
after their departure from tho ( hanm 1 

Throe years after making their original 
start and without counting a ttrtmu 
amount of tune lost while passing through 
the Canaries, the mines have su ttedtd in 
crossing the Atlantlr wlthm a rone where in 
are found the equatorial current the (ur 
rent of tht Gulf Htrt um and the t urn nt 
which gives birth to the trmlt wind 1 ' 

A considerable numbtr of tht in sin tit did 
thereafter m reaching th< Antilles (spe- 
cially the Archipelago of the Bah una* 
traveling at a speed of 10 tmlis ptr 
24 hours 

And those mints w lot It do not then 
betotne detached from tht grtnt swi rm 
which have arrived at tht cnlrv of tin 
English Channel and awi nd townrds tht 
fjords of Norway after hating cut ltd 
Ireland upon tht east and uj on tht wist 
commence am w tht ir vnyngt nrountl tht 
Atlantic along the samt path as tin first 
The average speid calculate d as rt quirt 1 
for the accoinplishmt nt of this t vch In 
tho mines t* five milts ptr 24 hours 

Tho flouting mints plated in tht Mtditiri 



not susceptible of having their t 


the gotierul emulation by the n 


: prt theft 1 ixeopt little In liltlt of course, (h \ 


towards I uropo of those mines which liavt 
failtd to Is destroyed is along a narrow tt 
path until tin. Ar< lupelugo of the Arons is 
it atht d at this point there is frt sh tl jugt i 
of collision lit t all's of lilt at cumulation of 
flotsini similar to that in the Sargasmi 
Si a win h is pr ltlutetl hi rt 1 y rt awm of the 
fait that this i* tin i ntral an i of tht 
whirlpool i isi int d It tin tom bund 
lnflutmt it tli ( ilf Htnam anil tin 
tquatond urint I lit at tuniulatiuil it 
floating mint m win I ut tspt nally mum r 
ous at tin mltr u 1 ding tin periphery 
of the cycle they t II iw has lit e n aug 
1 it n ted by I lit i intuuiul is npi of these 
engines of ilestruetion during the last four 
jt ars 

1 lit sliq s whit I Irani link and forth 
bttwtiti 1 urijK mil tht liittel States 
will tint) tltir griutisl softly liorlli of (lit 
lint wlilt h mils 1 1 twt en tht tntrimec to tht 
T ngliHh ( h unit I an 1 AO dt gri t s of latit tide 
north und I \ foil wing this ns far as 40 
tit grt t n of 1 nigitudf wist aftt rwurd turn 
nig liiwnwitrlH toward tht soiithtrn toast 
of tht Bitils of Nt wfoundliind 1 ht 
wattis if (ht w irin tiirrint flowing from 
Am ri n t >war 1 I uropt pr dial ly mark the 
northern limit if the dangers whitli may bt 
tiifounttr 1 

It mav 1 1 stnlf 1 in gontral that the slops 
whi It tnv 11 (win tin soul lit rti portion 
of J uropt an I tin Undid States will t n 
tountti thur gruitist risks in (lit viiunty 
of the t laslM of 1 urojit and of the Art hi 
pilignes as fir down as tht Boutlitm 
p rti mi of the C nutu v Inlands and will find 
tin ir snftst ctiursi of trnycl along the line 
pissing i little bit to (In north of Madtita 
and following a tangent along the southern 
i dgi of t hi s wgasso Si n 

lroin tin satin point of vu w the ctntrnl 
region of tin North Atlantic Ixlwtin !2d 
digit e and 1 (d dtgrti of north laliturh 
n 21th ind Allth dtgretsof wist longlludi 


a situated hitween Oihroltai and tht the explosion* pro limed by tli ir than 


i ipptui through (Grttiiwieh) will It th< most dimgi r 


upper portion of the Baleant I sits whither the general with some other piece* of flotsuin 
currents carry the waters of tin Atliinlit while the the toast 

counter current* curry them towards tin wist along I he regions most subject to \i 
the eoaats of Spam and of Afrit a may hi tnumi rated a* follow* 

A* for tho mines which have broken loosu ulong the portion* of the Bay of Biscay 


danger of tut outilt ring a still atti 


r with the rotk* along for a long pi nod of ti 


< tin simple floats utilized 


eastern coast of tht United Statin tht y have been 
captured by the cold current which loses itself in the 


( ape 1 uiistirrp the western 
Morocco and the archipelago 


Gulf Stream near its point of origin at it* exit from the Madeira tht art a included lit t w hi the T nglish C hannel 
Gulf of Mexico, and have thereafter entered into tht and the f unarms is particularly lungtious In cause the 


general circulation here dcstnbed winds which dominate this pert i n of tht Atlantic exert failed t 

While the data given above show (he printipai lines a certain infliitnto upon the trinsjurt ition of the super- and tint 

which are moat dangerous to navigators bucuust of fioial stratum of the waters an 1 assist in driving the ngnciilt 

floating mines, I cannot guarantee navigation against flotsam of tho high seas towuid these coasts Between to be *i 

individual mines which may have been carried outside the ( annnes and the Antilles tht aria visited becomes to go oil 

these general lines by storms wider in the sea surrounding the Antilles the mines are fuse or 

It u possible that tho mines in question may float both more widely seuttured an I m >rt ipt tj be destroyed audit lut 

in the Atlantic for a very long time, since niv expert because of being driven again*' n 1\ ntfs Hit return Moreov 


these general lines by storms 
It is possible that tho mines i 
in the Atlantic for a very long ti 
mental floats have 
done so for a 
quarter of a oen 
tury, the best 
means, therefore 
of avoiding cats 
strophe from them 
is to direct the 
course of navigu 
tion so that it will 
he as far as possible 
outside the cycle 
traversed by these 
dangerous engines 
of war This cycle 
causes them to pass 
and repass among 
the archipelagoes 
scattered through- 
out the Atlantic 
Ocean; It is even 
possible that large 
numbers of them 
tolldot around those 
islands attracted by 
a special force and 
may be retained, 
for a longer or 
shorter time, by the 
influence of the i 
tides mi of looal 
currents until 
outvied again into 



inner and Houthirn Locating Unexploded Shells on the Battlefields 

’twten Bordeaux and of France 

I of Portugal that of By ( Honor* 

( merit S as list! Pol* < orrcsponSnil of the Helendflr American" 

be T nglish C haunt 1 PT'Hl location m ground that baa bt cn fought over and 
gtious In cause tin a subject to bt mb irdrncnt of projectiles lliat hayt 
f tht Atlantic ext rt failed to explode constitute* n very dt licati problem, 
t ition of the super- and tint wlmh must bt disposed of bifort post btllum 

mutt in driving the agriculture e nn rt sumc business at tin old stand bhells 

i coasts Between to be *ure ait relatively uf little danger I hi ir failure 

t a visited bit onus to go off in tin first instant e is in gent ral duo to broken 

itilles the mines are fuse or an inert charge and e It tut ntary pri i aution* are 
ipt tj be destroyed sufficient for their rcinoy yl without bar of explosion 

rttfs Hit return Moreover most dud shills jiem Irate to a depth 

that tan baldly be 

rt ae hi d by a ployy 
sliart Grenade* on 
tin otht l band are 
always setiyt thev 
are nevtr far fron 
the surface and 
the hast shoek ill 
toimti s them 

I m pt lit tl by tht 

nurnt rous accident* 
that haye hcfnlkn 
onltiyntors entrust 
td with the work ol 
agricultural reatora 
tion in the ch 
vnstattd regions M 
( uitton, Professor 
of Physic* nt None y, 
hns got up an m 
gtmous apparatus 
to tlitcrnime tht 
position of hidden 
projet tiles It is 

bast tl upon the pnn 
tiplo of the Hughes 
induction baluntt 
invented to study 
the molecular strut 


Instrument for locating uaexjdoded shells on battleflelda, shown In folded and 
operative positions 


alloy * and nl*o used 
bv tho surgeon* in 
(Continued on page ill) 


SCIENTIFIC AMERICAN 


*iM*iM* 


Sir William Crookes 

An Appreciation of a Great Physicist and Chemist 
By John W. N Sullivan 
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IIH tlii' dentil of Mir William <' , r«okf r wliuli 
iok plan n April 1th tin world of kii mi 
tin Ion* i f mi uiwxligutur who hi liingul H i Ivpt 


i<rj 


ILlll .1 




il 111 Mpumli/ati 
phyai lat wh ) has dine work in in 
i raiuhoa of phyKiiH or a (hi*nns( n 
in iri than one or t w< 1 ru Iiih < f < 
\\ till im ( ronkiM m li id 
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a tin | 




’llll liquid I 


<1 I 


in h Bit AV ilium n a 
li lift rciord ( f nut ntifii i 
hrnt grunt mi ii utihc lia 
nnti! Hiulli u 


i hd 


work in 
it in Mu 

i u li uas i dm t dtsren 
in u w I i old turn their 
i r il I tin «n nt divmioiw 
f I hi mu in port unci in 
n 1M_ md hia lift in urn 
In 1%I hi m hu veil hm 
tin Hih ovurj of the new 
hia ilisi ovury in a 

n if niiHhNin f II) | iinds of tin 
nil mfiruundtp ait fi on lit sulphuric aud 
in hi ilnctorj at lilku all in tin Harts 
MmmtiunH tho aid nt unci bung placed 
at hw dtnpimul li lit Hofmann in the 
year 1HA0 Spictria ipn ixuunnation ro- 
vi all d a linulit km < n llll* which he had 
never rnpf with 1 if m nuil which hi found 
to hi clmructi riati of i m w mi tal Dur- 
ing tin in vt I-’ years risiarchia on tho 
many pi pi Hum if tin in w i li mint win 
(arrud out i ulminntiug in his iluturminn- 
ti in of tlu atomic wi iglil I hi. amount 
of labor involvid was immi use and tho 
iaro with which the mvi stigation waa 
carried out was siuh that ivin now 
Crookes vtdut fir tin at onu weight of 
thallium is regardul us thi best With tlu 
now lien pli d \ahn s f ir tin atomic weights 
of oxygen and nitrogen the atoinii weight 
of thallium as dilirnuncil hy C riiokos is 
204 01 

lu making this di t< rmumtion ( rookos 
was troubled by irregulantn h in (he weigh- 
ings and os so often happniH in miuitiho 
work won h d to a new that onry by in- 
vestigating these npparent errors i ho 
weighings wcri inadi in a pirtml laiuum, 
but tho action of „ht balance in these 
conditions appeared most i aprn tous The 
weight of thi substann appeared to vary 
with the tempi rnturc but n t ulw lys in the 
same diriotun As a risult of his persis- 
tent efforts to trace tlu lausi of tluae dis- 
concerting phcnoicenu ho was h d to invent 
th w 'knwn nistiuiiKiit the radio- 
meter The dynamo id tlieoij of gases at 
once furnished an explanation of the 
tunnus effeits obstrvid in terms of tho 
aitnn of tin residual gas lift our in the 
vaiuum and in spiti of the immense 
amount of w irk oil thi stresses in rarefied 
gases resulting from inequalities in temper- 
ature to whnli ( ruokis dtsiimry gavo 
birth the Hubjitt ih not jet exhausted 

Crookis was thus led to itmwder the 
phenomtna whnh take plan in high vacua 
and in his sul si qui nt n si arches wt have 
the vi ry flowei if hm woik It is will 
known that if wr puss an eli ctru disrhurgi 
through a high viu uuui rayH an sliol out 
from the negative ilectrodi the kathide 
lulled kathodo rajs lhcy had bun in- 
vestigated hefori Sir William published 
h« expenments m 1879 by Gluiktr in 
lSTO * v Hittorf in 18119 and hy Goldstein 
in 187(1 bit ( ronkis m a sent s of brilliant experiments 
grtatly ixtinilid our kn wlidge of their properties mid 
propounded tin tin on as to their constitution whuh 

in a refimd f im is tin one that is autpUtl at thi 
present da\ 

He showi d that the k ithtdi ra\» printed in a straight 
Liu from tin mgatnt i Intrude whinvir the positive 
elm rodi may U that tlu v mat a shadow when inter- 
cepted by solid initUi md that they exert a strong 
m<M haemal action wlurt 1ln\ strike He showed that 
they are mflutmed by u mignitu (old tin dmrtion of 
motion being changed and that heat is produced when 
their motion is arrested Ik also iimduoted Borne beau- 
tiful experiments on the power of the kathodo rays 
to excite phosphorescence m preparations of (alcium 
sulfide shining with blue-violet yellow, orange or green 
light, in diamonds shining with nearly all tho colors of 


the rainbow and in rubies glowing with a nch full red. 

t rookos considered the kathode rays to be matter 
in a fourth atate, neither solid liquid nor gaseous He 
regarded them as constituted of particles negatively 
i barged and promoted with groat velocity from the 
negative electrode , 

In essentials this is the modern view of the rays 
ixncnt that while Bir William regarded the negatively 
ohmgm particles to have molecular il urn moons, they are 
now known to be very much smillir than the smallest 
known atom With real prophetn insight ( rookes saw 
the part that these high vacua ph no menu would play 
tn the advance of scienc«i and m vim of the fact that 
these phenomena underlie the w h >li of modern physics 
and have entirely changed our com i ptionB of the raati rial 
universe it is of the gieateat interim to read the following 



Sir WUHam Crookes 


words of Crookes when be alone among his contempor- 
aries foresaw the present devel ipment in physics 

In studying this fourth state of matter, we seem at 
length to have within OUT grasp and obedient to our 
control the little indivisible particles which, with good 
warrant, are supposed to constitute the physical bans 
of the universe We have aem that in some of its 
properties radiant matter u as material as this table, 
while in other properties it almost assume* the character 
of radiant energy We have actually touched the border 
land where matter and force stem to merge into one 
another, the shadowy realm between known and un- 
known, which for me has always had peculiar tempta- 
tions I venture to think that the greatest scientific 
problems of the future will find their solution in this 
border land, and even beyond, here, it seems to me, lie 
ultimate realities, subtle, far-reaching, wonderful 


V et all these were, when no man did them know, 

Yet have from wisest agee hidden been, 

And later times things more unknowns shall show. 

Why then should witleese man so much mwweene 
That nothing is but that whieh he hath seent"’ 
it ttd pleasant to think Ahat, Bir WtUikm lived IStQf 
enough to see his prediction* verified and to get a fuller 
view of that mysterious and attractive region whioh hen 
just over the border 

( rookes next, in 1881, published a research in whieh he 
returns to considerations connected with the dynamical 
theory of gases, Maxwell had made the great theoretical 
discovery that the viscosity of a gas is independent of the 
density, and it had already been the starting point for 
experimental observations by Maxwell himself, kundt 
and Warburg, using the method ot ro- 
tating disks. Crookes took up the subject 
and devised a very simple ye eluent 
orm of apparatus He merely suspended 
a lamina within a bulb containing the 
gas And noticed the subsidence of its oscil- 
lation* when it was sot vibrating H« fond, 
what Maxwell had himself foreseen, that 
Maxwell’s law completely breaks down 
for very high exhairt nns 

In the same year Crookes published a 
paper n an entirely new method of speo- 
trum analysis, based on the fact that under 
the influence of kathode rays a large num- 
ber ot substances emit phosphorescent 
light 1 he phosphorescent light from 
most bv/dies has a continuous spectrum, 
but m time coses the spectrum is discon- 
tinuous and C rookes mode a special study 
of such bodies Those expenments com- 
prise his well known researches on the rare 
earths, especially yttna in some of it* 
compound* and In this connection he ob- 
tained very valuable results, to which he 
mode intermittent additions a* time went 
on, including the disoovery a few years ago, 
of a new earth, characterised by an isolated 
strong group of lines high up in the ultra- 
violet ascribed by Sir William to a new 
element named by him viotonum 

In more recent times ho did some valu- 
able experimental work on radium The 
substance known os uranium X was first 
separated from uranium by Crookes in 
1900, by two distinct ohemical methods 
His well known and popular instrument, 
the spinthariscope, was the outcome ot his 
discovery in 1903 that the alpha rays from 
radium produce, by their bombardment, 
phosphorescence on a target of crystalline 
sine sulphide. 

He married in 1888, when only ?4 years 
of age He wo* a member of numeivJts 
scientific societies both in England and 
abroad, and among numerous other honors 
rscaivsd the Copley Medal in IBM He 
was knighted by Queen Victoria in 1897 
and achieved the greatest honor open to an 
English man of science by being elected 
president of the Royal Society in 1013 
Hts sinking combination of diverse 
gifts, keen observation, patient and in- 
exhaustible experimental skill together 
with the glowing mind and imagination 
of a poet, nave assured him for all tuns n 
settled place w Hw great list of English 
men of scienoe 

Italia* Lavas as a Source of Fotaafc 

D R Henry S. Washington, of the Carnegie Geophysi- 
cal Laboratory, has published a oomputetfoa of the 
total amount of potash present in the lavae of the six 
chief volcanoes along the west ooaat of Italy that have 
erupted ieuatlo lavas A conservative estimate is 
10,000,000,000 tons of potash (K.O) Dr. Washington 
believes that in these volcanoes Italy poss e s ses on* of 
the largest visible supplies of potash known to exist, if 
not the largest Important i&eate-roek sources of 
potash are also available is the Halted States, inelading 
the Leueite HiU* in Wyoming and the belt of glauconite 
that extends from New Jersey into Virginia. The latter 
is aatiniited by Dr Washington to son tain 2,084,000^00 
metric tons of potash. 
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The French Problem of Reconstruction — I 

In the Path of the Shell 

By C. H. Claudy, Special Correspond < nt of the SciFNTlFlC AMERICAN in Paris 


I T is not possible to visualise the English reoonatrue 
tion problems from a platform construe ted solely of 
Amoricau ideas Jt is less possible to see all of tin 
French problem from any viewpoint 3,000 milts away 
no matte r how aided with photographs with descriptions, 
with talks lectures, exhibits 

It is an Impossibility for the human mind to grasp the 
extent of the physical destruction in Frnnft ivtn with 
the diroet aid of the senses und if the travel < r in and 
around the devastated regions finds it impossible to 
realise the extont of what he sets und hears how much 
more difficult must it be for him who must depind upon 
the written word, the printed picture to grasp the amount 
of damage done? 

So one starts the statement of th< problem with tin 
full knowledge that after all figures ari only insensate 
things, and phrases like ‘tin town is totally destroyed 
come to lack power to eemvov idea merily from their 
constant repetition and their uttir inadequacy to repre 
sent the matter of the destruction or the dosolation 
which hangs a pall of absolute lifelessnose over the areas 
where the Hun the shell the wanton destruction and 
that not wanton but inevitable ui war have laid their 
waring touch 

In Pn gland the recon- 
atruutiou problem is entirelv 
economic , political soi ml 
The physical aspeita of Inn 
poet- war pussle are trercly 
the mechannal ones nl ion 
version of war plant to peace 
basis, of construction of de 
layed buildings, of putting in 
condition run down rail 
roads, of rebuilding shatter! d 
industries of resettling al- 
tered labor conditions 
In thi United Htates where 
wc talk mu<h and do little 
(govcrnmeotally) about re 
construction the problem is 
big only because we hav< no 
true perspective upon it 
to English eyes it would np 
pear small and to Froiieh 
eyes it docs not exist! For 
the French problem of re- 
construction is first and 
foremost a physical one — 
a matter of buildmg homes 
again where are now piles 
of ruins — a matter of getting 
under cultivation land w hmh 
It now a mass of shell holes — 
a matter of making fields of 
grass and grain out of fields 
of barb wire and polos a 
matter of making roads, 
mending bridges, getting ma- 
chinery, erecting buildings 
in which to put the ma- 
chinery, persuading absent 
and scattered population to 
come back to the new town 
and into the new building to 
run the new machinery Before 1 ramc is ready to think 
much about economic reconstruction she, wants homes 
for her home Icbs and tools for the toollcss She wants 
amiling towns where now gape raw wounds in the laud 
•eape — she wants fields which arc of use to mah where 
are now charnel houses, bone yards, pitted areas of clay 
and mold, useless alike for farm for home for pasture 
or even for weeds 

So it seems reasonable to attempt to give some idea 
be it never so feeble, of the extent of the physical problem 
before trying to show what France is doing to remedy the 
reauHs of war on her soil One knows well that neither 
words nor pictures are adequate, but they are the only 
means by which thoee not awe to oome and see for them- 
selves can get even a hint of what has here been done 
Figures are not impressive in themselves To say for 
instance, that the total area of destruction in France is 
about two per cent of the total area of France m apt to 
make a reader exclaim mentally, “Oh, well, that's not so 
bad, altar all— I thought about halt of Franco was 
damaged! The total area in the devastated region is 
about 6,000 square miles of territory, supporting about 
two million prople Do not confuse this with the total 
invaded area of France, at the time the Bun was 


farthest m he had umtrol f ver five per tint of 1 ranee 
At one time the invader <> iipu d 1 r t (MX) miles including 
1 WO communes containing nvu four million people 
But even the Ilun canned bhti v whin he retreats in u 
hurry and much of whnt h night have destroy* d he 
postponed hecause h* w uit, l il lot lumse If Where 
armies swing back and bith puckiy in advnnce und 
retreat the destruction is superficial grain trampled 
lattli stolm fences mac I \ oelen buildings tof whieh 
Frame has very few) bun d but when arums fuci 
each either lot ked in posili fur some tune de strut lion 
is absolute and often it is nuhthi work if the shells 
of the de fender as of the « it in ness ol the niyudtr 
The destruction of win f several \ inetics l lint 

resulting liom shell fire probnbly tin hardest to 

remedy sine* it includes it t l\ the i i/mg of buildings 
and the annihilation of f< re i but also the churning up 
of land no that it may be v nr» be feiri a top sc il again 
forms upon it, capable of rnis i g any sort of a crop 1 h* 
intentional destruction when towns are burned bridges 
mined and fruit trees girdled is bud enough but all the 
intentional destruction in Flume pill together would 
probably not total a half e I tin m* vitahle result of the. 


landing of millions and unllims it pounds of high ex- 
plosive in fie Id and street, in girden orchard an 1 y\ ood 

I ranee is facing half a Jm different profile ns st 
once and has i ourage onougl f r a f< w mens if the vnrld 
wants her to face more! Hi leu « ( emferwne one 
of thi in her army is anothe r 1 r army >f ocAipit min 
Germany is another, feeding fi i>i If vet aneithi and 
still she finds time to in\ niigale the amount of her 
wounds and plan for their in iiln g 

F>»nre estimates (and no very necuiate census of 
buildings is possible in so short u time) siriee the armistice 
that the total physical damige to buildings will reach 
the round figure of half a nnlh m structures and that of 
these, at least half (2A0 000) him been completely 
destroyed 

One wishes it were possil li I > make the words uirrv 
the meaning One rrdiet for mile after mile through the 
devastated region and secs these things— these situs 
where onoe were towns — these rubbish heaps of stones 
which onoe were buildings- these little mounds of stone 
and dust and mortar with her* and there a gateway, 
half a wall, a solitary piHar or the fragment of an arch 
stretching mournfully upwards — and never a sign of life 
N& man, woman nor child, nor aem, home nor goat, no 


bird noinse el no r it tk r ent n it lung but 1 1 iste el stone 
often so churned ml > the In i Iscni < that the streets if 
a einec prosperous town u mpletely ol liter lie cl, and 
if it were not for limp an 1 gu ele me would not know tlint 
h* re stood u pros|ie rous villuge 

How ran figures or w ir K m ji t ires make that 
evident to him who has not seen it 1 1 ey cannot unel 
one e an but fee I re gre t at the inability if tin only means 
at haul to paint lln pie tun and t fit impossibility of 
every re udiir s making n magic mrpit j nirnr v through 
the devnstnteel regions to see fn himself yy Imt I rune e is 
facing and learn at first hand whit she lias suffered if 
only (hit uir own little reconstruction pi ifili ms took 
their proper place in our minds unei our own woes 
dwarfid Ihimselves to their pi ope i proportions! 

!l>wever since figures nn all that one 1ms with wine li 
to paint let us write figures! \ quarter of a nnlh n 
buildings destroy e el and mot hoi epmrtcr million damage I 
can make rathe I large figures possible Trench goven 
mint engineers siiy the uyirug cost of the eltHtroye 1 
buildings prior to the w ir w is $ r > 000 Hint fheir prose nl 
cost nt re place me lit is tyyo und a half tunes (list much and 
that the total cost of n I udding the houses damaged und 
destiny ed will be in excess 
of $b 000 000 (MX) a regular 
liberty Lonn figure! Arehi 
tects and contractors asso 
< lations arc a little mnu 
moderate in their cstimati 
perhaps the government ha I 
an eje to possible scaling 
down of damages if Germany 
is compelled to divide up her 
income pro rata among all 
the alhcH in indemnity pay 
luents for years to come 
Bnd sue h associations rail the 
total damage *4 000 000 OtX) 
to buildings alone 

Iranie is a country of 
Rtonc tile mortar hnok 
the wooden house is almost 
unki ow n Arguing from this, 
many who hayi not seen u 
ruined toyyri ha\c said ‘but 
the material is (lure it is 
merely dispheed It wont 
cost so much to rebuild when 
the stone is light at hand' 
But the shell dona not 
merely displace stone it 
splinte rs it 1 here arc towns 
which are not ruins but 
rubble piles where not only 
is there not one stone on 
nnothci, 1 ut literally not one 
stone left whole whore re 
building must start with 
hauling awnv all thu rubbish 
of whnt was once a town or 
the selection of a new town 
sight 

This latter indeed seems 
so simpli a procedure to 
an Amciican as to make it 
appeur a necessity I herp would tic no question in 
American minds tluet given a totally ruined town 
now but a mass of rubhle nnd stone it would be in 
finitely better to build a new town alongside) the old 
hite, hauling what mate mil was nvnilabh from, ruin 1> 
building operation an 1 making the new town with 
be tte r streets straight e r uve mu s better pnrkit etc , than 
to rltur away and rebuild on the old location 

But town to us means municipality Town in 
the war seine is largely a Utile (olhction of houses 
mere farmers reside n* e s huddle d together for rompamem 
ship and gregunousni sa A wineshop a bakery a small 
store 10 house s — lodei a town! The owners of the 
destroyed buildings do not uant better streets straight! r 
avenues parks the y think of the) little town as a ooUer 
tion of homes not an < ntity in itself And the questmi 
of land makes the rebuilding of uny other site one ot 
tremendous difficult} 

A father wills hue land to his sons his sons to the u 
sons and so on forever Little farming land is bought anil 
sold in rural France Land is all but worshipped there 
It is Franc* they own and till, these peasants Wouli! 
you have them sell their country? A man marries a gir 
(Conliniud on p at* All) 



i Yankee Infantry streaming through the raptured town of Varennes In the Argonne 
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The English Channel Tunnel 


Story of the 

W ITH the exception of the Sue* end Panama Canals, 
there u no constructive work in the held of civil 
engineering which has had so worldwide an interest as 
the proposal to link the British Isles with the Continent 
by some form of roadway Although in later years tin 
proposal Has always contemplated the construction of a 
tunnel, the student of the history of this project finds 
that other methods, such as the building of long, low-level 
jetties , of high-level bridges, and of tubes laid on the 
bottom) were suggested and were made the subject of 
more or less serious investigation 

Early French Proposals 

The first definite plan was made by u hreneb engineer, 
M Mathieu, who proposed to Napoleon I, m 1802 the 
construction of a tunnel which would afford a post road 
between the two countries To Napoleon, himself a 
great engineer of daring enterprise the plan must have 
seemed more ft aatble thau to many of his < ontemporariea 
In 1831 Thomd de Cantond is said to hav< made very 
extensive experimental borings in Franu and England 
to determine the charae ter of the geological formation 
Hm labors were indefatigable Three times he went 
down in a diving bell to bring up spoiiranns from the 
bed of the Channel, and altogether, lietween the ytars 
1813 and 1830, he brought forward no less than six sepa- 
rate proposals The first of these in 1814 contemplated a 
tube of iron plate laid on the bed of the Channul from 
Calais to Dover, the length of whuh would have been 
25 Vi miles 

Then, tu 1830 he proposed the (onstruaiou of a bridge 
miles in length, which he estimated could he built 
for *160,000,000 

His third proposal was to build two jetties, cadi ex- 
tending five miles out from tin shore, with their outer 
ends connected by a pontoon bridge This construction 
would have been 21 miles m length 

Hi* fourth proposal contemplated a jetty reaching from 
shore to shore, with three navigable (hannols spanned 
by awing bridges 

In 1856 he abandoned hi« previous plans in favor of the 
more practicable scheme of driving a tunnel from 
Cape Clns-Ne* to a point halfwHv lietwcen Dover and 
Folkestone l'he tunnel was to he so located that it 
would pass under the east end of what is known as the 


Agitation for a Channel Tunnel from 

Varnu Hliual, where ho projiccid tu sink i construe lion 
shaft 

Ten years later he modified his locatnm so as to nuclei 
a landing ut holkestone, and In piopuseci lo iiw the shaft 
on Varnu Shoal to bring up tin excavated mate rid and 
empty the apod at the shall tli ieby foimiug an island 
of considerable extent In IS *0 this pi in was so will 
thought of that a Freneh-Briii-.li < 1111111111111 was forme d 
to look into it The tunnel mich to In cut hi me mis ol 11 
Rotary Brunton Boring Mu him flu istuuateil turn 
was four to live years, anel ilie eeist {40 (KM) 11(H) 1) ( 

Ganiond died m 1875 

In 1851 Hector Horeau dn w q (he plans for mi i Hip 
tiral iron tube which is lllustr etc I on the price ding page 

British Activities 

Meanwhile the Bntlah I I been investigating the 
problem on their own side >f (he ( liannel and in IKtit. 
Chalmers proposed the <e nstriii tieni of two eiriulai 
iron tubes, which were to In I ml on the bed of the 
Channel These were to lie line I with bruk and cased 
externally with timber ( Inline rs claimed that the 
tides would silt up the tube- mil theteby ultimate 1) 
form an 1 mbankment 40 feet high h\ l r >()feit wide The 
eetimated cost of this scheme was {tit) out) ()<(() 

We should state, just hen th it tor the above data on 
the French investiagtions ami f >r the following account 
of the British end of the ente rjinse we are indebted <0 a 
senes of chapters which ran 111 I lu knguuir of London, of 
November and December, lull) to whuh the reader is 
referred for fuller particular* 

Chalmers was followed be < harks Murden wliei de- 
signed n lube with a doul le si m, tin innular spun 
between the skins to be fail'd in with icmerete 7 hi 
estimated tost of thw tube wu« ebout {fa J Odd 000 

In the early part of the lui li 1 half of t he lUth t< ntury 
considerable attention was gmn 1 \ ingtmers to the 
possibility of pneumatic opeiuti m of trains and we hnd 
that subsequently to Manii 11 s proposal Bale nun and 
R5v> got oul a design for n »st 11 on tube whuh was lo 
be carefully machined on it- interior fare md eloteely 
fitting ears were to be propelle I through it h> piieum tile 
power 

Zerah Colburn, that prolifa md ongmal engineer 
proposed the* construction ef 1! lube m section* m 1 
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long elneloek When u hcetion hid been emipleleel 
it was to be fori 1 d nil 1 In nigh I In loikgites sum lorm 
of stuffing-box la mg 1 mte injd lie d wliieli won] I allow 
Ibis to be clone 

Then inuii I’nge who m |x,u proposed to moor at 
mien ils across the f haunt I 1 ight ire n shafl* ind to lay 

the tubes between them in 1 lie lx I >f tin t haunt 1 

I he v wirt lo lu cove re d w ilh ( one n I 

Next e une l J etir VV Birlow who proposed an iron 
lube wine h was to be surrounele el wil h J l( < t I me lies of 
brie k Did 111 asjihalt Outside of the briekwtArk was lo lie 
a covering of six nubts of limbe r Barlow w*n nptimistic 
11s to eosl lie having tlial I hi thing could be done for 
%i~> 00(1 (101) 

I hen 1 aim Paul I Bishop with two elliptical cost- 
I ’em t uIh h w hie h he be lie v e d t lial he e mild put across for 

{ 1 10,000 000 I he tulss win to lie Imid with 12 

ilie lies of bntk laid m cement with 11 fating eif f s -mch 
plate lrietion whs to h< iither by steam locomotives 
or pm 11 mat it 

An Exhaustive Investigation 

This brings us to the gri it Sr lohli llawkshnw who. 
m eoiupimy with Sir Iiinif* Brunleis uml Mi William 
bow began to sillily the problem m 1864 and devoted 
an immense amount of time and energy to Ihi work 
1 xte. naive boringN were made 011 either short and a 
thorough geolognol examination wiih made of the bottom 
to eltUrnnin the 1 iv of the struts 4s the outcome, a 
complete Channel tunnel stlii tut was developed by 
Sji John Hawksliaw as engineer of a eeimpunv formed in 
1S72 tor Inhn realized that the piojee t was first and 
Dst a geologic id mil e ml ippariitus was designed 
for sounding uml se e unrig spi 1 ime ns of tin lieittom The 
quist ion was to elite mum w he tile r the tlmkncaa of ihe 
lower beds of chalk a* me mured on the white cliffs on 
the Hi it if>Ii and Ire nth sides whin all iht beds are ex- 
jieiHfd was maintained after tin lower heals dtp beneath 
the sea Ihe borings showed no gimt diminishing of 
thieknes* os the beds we it followed seaward from the 
outcrop \ ceuietssion was nlltiimtl in I87 1 ) from the 
Irtneh uml an 1 uglisli bill wit* pn si nti d in 1875 
It sin ultl Ik tmntioneel that though (he attitude of the 
British goyirnment was idw iys e ons ( rvhli+e, the I reneh 
(< 0 nlrnuee/ im page 4/d) 





Aerial Greyhounds of To-Morrow 

Some Possibilities of Airship Transport Service in the Immediate Future 


N IW YORK to I owl mi n tw days! Traveling 
via the air with thi amiithiicw and Hjncd of an 
express tram while • njoying th< spud unman and ao- 
oonmioduti ins of an ox in huir! Making th* trana- 
Atlanti (ronaiiR will u fe lug of si iritv which has 
uivt r hi foru hicn t i|U ill 1* 

Ilnnt an not » xi trj tn fi m tin pr phi tn writings ol 
Jules Verne or tin iinugii try issuvs of FI (, Wills 
Far from bung the pr lu ts it v \ id imagination thiy 
ari tin told c ruluMionn of a hadn g British orgamrati m 
which has sit to work on the jr bl m of lomruir ul 
aviutnn \nd this orgauixuti >t 1 y th way in a vast 
and influential one mdii 1 dning tin war and for 
many yours lefon itn numr his him nynonymous fir 
battknhi|>n and liuotl gnmikn an plums toil chrigibhs 
niathmc guns and huge inort irs Basing t lit ir oalrula 
tionn on will known pi rf mi inns and aioiptul pra< tins 
tin (iignnem of thi organuati m m question hivi 
wnkul out an impasMonati rij rt and ronipri.hi nsivt 
plans and drawings on what may he d me with hugi 
psHsmiiri r ram um rlirigitili s in the immidiatf future 
All of which ipWwsititc resting und mf irmativi reading 
not only to the many thousands of men who havi 
boiome identified with aviation as a consequence of 
the war but to thi mosses as w 11 

Wbsrwtn the D^fiblel. Better 
than the Airplane 

Thu outstanding and per i- 
liar advantage of thn air- 
slup for air transport is its 
oopacity for making non- 
stop voyages of long dura 
tion whireas from inhirint 
limitations, tile un plant will 
probably noyir —unless sjmo 
radically Wpy jnuujph of 
design ltljjai! covert d — lie 
oapahl of i arry mg a passi n- 
ger 1 lad for greater non- 
stop distances than l (MM) 

Bides ai d fur eiouoimo 
operation will prol ably m vi l 
be useid for non ste p bights 
of in ire than 1 000 miles 
whereas on the othe r ban 1 
thi only limit to tlx non 
stop lingtli of Hight that m 
be m ide by an airsliq is 
detrrmmi d 1 \ the size of 
ship — and 10 (Hit) mil s is 
quite pia ti nl le 

An airslu]) ot the sire pr>- 
posed by the unpgfteeMi of bho 
British organisation n imel , 
of a capacity of I r i(M) 000 
Bil»r feet which eemld be 
built immediatcfv und be 
housed in existing shnds can 
carry 15 tons of passengers, 
nails and so on for an air 
distant t of 4 800 miles at a 
apoed of 00 miles per hour 
And it would be quite ft 
practicable proposition to 


build a rigid airship to carry 50 toi s f passe ngem and 
freight for a non stop voyage of 10 (M)0 noils at a speed 
of 80 aides per hour It theref ire m iv he definitely 
accepted that for voyages on win h it is necessary to 
uinko a non-stop Sight between p nuts more than 3 000 
miles apart the dirigible is tie only means of aerial 
transport possible and it may al* be saft ly stated that 
t he airship will always be the m >sl i ou mical means of 
transport for non-stop voyages of in ire than 1 500 mills 
So it f tllows that the dirigible must h del (he field for 
longdistance voyages such as the t r ms oceanic routes 
C msidir however ft Concrete i*t I ho engineers 
have ehoaitt the direct non-el op passe tiger voyage from 
I ondon to New York — a nuniri urn distant e of 1000 
miles — for their comparison h twnn d rigible and air 
plane services The analysis is made of thi cost of 
operating a service of two < rinsings in mill direction 
per week giving a carrying <api it y of 30 tons of pau- 
se ngtrs mads etc in eaoh dire tin Now then, with 
a < apit dilation of £3 000 000 (£ $1 SO) and allowing 
10 per cent on capital and a high rate of depredation 
and insurance the cost of oper it ion w > ild be as follows 
Carrying passengers from lenl n to New \ork, £15 
per head which figures out to al ml tight cents per mde 
in our cum noy The rate f n m ills e l« would be 



How the bom of the tntaa»Atiuitlc dirigible nay be moored to the revoMag heed of the 
mooring tower, earring m an anchorage and gangway com Weed 


established in all likelihood at about six cents per ounoe 
The time taken for the journey would be two and a 
half days from London to New \urk by the southern 
rout< and two days from New 5 ork to London by the 
direct route all these facts of course being based on 
rigid dirigibles such as have been proposed 
Turning to the airplane we learn that it is impossible 
to run an airplane service direct from Loudon to New 
York but with the largest and most efficient maclunes 
at present consideri d practuublc it would be possible 
to run a 1 ondon to New \ ork service with intermediate 
stops in Ireland and Newfoundland for rc pic umhmcut of 
fuel etc The capital required in this case would be 
£3 850 (MM) and the cost of operation would be Pas- 
senger rate from I ondon to New \ ork, £115, whioh 
figures out at thi rate of some 10 ei nts per passenger mile, 
while mail and othi r light im rchandiso would be charged 
for at the rate of 15 cents per ounce 

The time taken, allowing foi stops in Ireland and 
Newfoundland would hr two days It seems obvious 
that for a regular and established service the cost of 
trans-Atlantic dirigible service is less tlwin half that of 
the airplane and thi time taken is practicnllv the Same 
It must however, be pointed out that if the airship 
stopped at the intermediate points as necessary for the 
airplane a considerably 
greater amount of passenger 
load could be carried, and 
the relative cost of airship 
operation would be con- 
siderably further decreased 

AmriUUtoM e* Distances 

With the development of 
airship transport to the most 
distant centers of the world, 
it is conceivable that no 
important city will be farther 
from London than 10 days 
journey and the engineers 
have given some representa- 
tive aerial routesfrom London 
as follows To New York, 
3-2^ days, San Francisco, 
4 H days, Cairo, 1U, 
Colombo, i yi, Perth, f, 
Nairobi, Capetown, 

5 H Rio Janeno, 4 days 
The advantages of airship 
transport will be most ap- 
parent for long ocean 
journeys, and it is propossd 
that tho best route for the 
first servtoe would be between 
London and New York, as 
this is the route on whkh 
there is the greatest demand 
for a saving m the duration 
of voyage, and a large amount 
of pa sw a ge r traffic wouid fee 
immediately available osree 
the advantages of the mryioe 
demonstrated. After 
ol th* 
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tren*-MUntic Mmoo, other aervioee on which airship 
tnuMnort would effect great economic* in time would 
be Swadcm to Cairo (Egypt), 2,050 milee, Cairo to 
Colombo (Ceylon), 3,400, Colombo to Perth (Australia), 
3, ISO mile*. By train and mail steamer, the journey to 
Colombo at preeent take* 15 day*, and to Australia over 
30 days, a* compared with the figures already given for 
tba dirigible service 

Further than the saving m tune in the actual journey, 
there la the saving by using an airship service in the 
elimination of the time taken for trans-shipping and 
waiting at the various ports and so on, where the air- 
dromes could be situated quite close to thr terminal 
stations Owing to the variation in weather conditions, 
there would bo of course some latitude In the timo of 
arrival at the destination but in thorn eases where there 
u a saving of several days in the total journey the 
variation of a few hours m the time of arrival would not 
he of much account 

Much more could be written 
on the time-saving and other 
features of the aonal transport 
servioe proposed, for the en- 
gineers have gone down to the 
very bed rock of all the factors 
entering into the operation of the 
dirigibles 1 hoy have figured out 
the costs to a nicety even in- 
cluding the costs of overhauling 
andrepairing, insurance premiums, 
depreciation, interests on capital 
invested, fuel, trow, and so on 

But from the viewpoint of the 
layman the interest now shifts to 
the oraft to bo enijiloyed After 
all, it is the dirigible covering the 
route which deserves particular 
attention, since all plans stand 
or fall by the practicabdity of the 
earner 

A Greyhound of the Side* 

' In brief, tho proposed ngid 
dingiblo, whith w herewith il- 
lustrated as well as in tho 
cover illustration of this number, 
has the following characteristics 

Gross gas capacity , 1 500 00O 
cubic feet overall length, 800 
feet, maximum diameter and 
overall width, 100 feet, overall 
height, 105 feet, total lift (at 
68 pounds jjer 1,000 cubit feet), 

105 tons, disposal lift, 68 tons, 
total maximum power of engines, 

3,500 horse- power musing horse- 
power, 2,000, sjjced at full power, 

75 miles per hour, speed at 
cruising power, 60 units per hour, 
endurance at cruising power, when 
carrying 15 tons of passengers 
and freight, 80 hours for 4,800 
miles, and when carrying 10 
ton* of passengers and freight, 90 
hours for 6 400 miles 

It should bo noted that the 
“disposal lift” is the lift availahlt 
for fuel and oil, storm, trrw and 
passengers, mails, and freight 
rhe particulars and perfornnim o 
stated are based on prt ce nt design, 
and the at 1 uni jxtrformanct of 
ships of 2,000,000 cubit ft* t 
capacity now in aervioe It is 
believed thnt the figures given are 
conservative, and that aotually 
the increased sue of ship would 
enable greater structural efficiency 
and consequently greater dte- 
poeable lift available than that specified 

The shape of the trans-Atlantic dirigible is to bo of the 
most, perfect streamline form witlun the limitations of 
constructional requirements An internal keel oorndor, 
running along tho bottom of the hull, will afford sooms 
to every part of the dirigible Petrol and oil tanks and 
water ballast will be contained in the hull structure 
The outer covering would be made of special weather- 
proof fabrio to give the longest possible life when sub- 
jected to die weather effeote on continuous voyages, 
also, to be aa efficient aa possible in insulating the gas 
from change of temperature, and so avoid great varia- 
tions. 

The gas capacity of the dirigible would be divided 
into gasbags made bf suitable rubber-proofed cotton 
fabrio lined with goldbeater's skins The ga*-bags 
would be fitted with automatic relief valves and hand- 
eontrolled maneuvering valves, oparatod by the pilot 


from the navigating quart* r« located well up forward 
The engineers have platinc d on six machinery cars or 
"power eggs, each containing a ftOO-horse-jiowi r engine, 
directly connected with a propeller fitted at the aft end 
Thus the dirigible would hme a maximum jwiwrr of ov<r 

3.000 horse-power, t£e ongims being d< signed to dtvelop 
their maximum full power when flying at a height of 

5.000 feet The engine* w >uld be httid with special 
exhaust silencers in order t reduu tin exhaust noises 
to a minimum, and special < inside ration would hi give n 
to the transmission gear, cooling syslim, self-starting 
features, and so on 

Promenade Decks and Salons Among the Clouds 

But how about the living quarters now that the 
mechanical details have Ik in glow id over? 

Well th< main living a< ininod ituum would b< in a 
salon fittid along the top 1 1 tin unship provided with 



la the no distant future captive baHooaa, equipped with elertrk lamps o 
Important airdromes and landmarks for the aerial 

f 

tables and chairs in the styh of a Pullman ear wh h 
would enable the passengers to Ik comfortably ac- 
commodated during the daytime Part of this -*lon 
would be fire-proofed to allow of In mg utui a* a smoko 
room An open sholter deck would also Ik* provided 
at the aft end to unable the passengers to take the air 
The salons would be providt 1 with windows, giving the 
passengers an all-round out! ><>k 
A passenger eh valor would Ik providi d for communica- 
tion between the passengers quarter* and the lower part 
of the ship An obaervjitiot m fittid bilow the hull 
towards the aft end of 'the airship would also enablt 
passengers to observe the land and sea immediately 
below the ahip A* for sleeping quarters those would 
be in the form of berths providid in smnll cabins fitted 
op top of tho huge hull, forward of tho living salons 
Cooking would be done in n mem kitchen, thoroughly 
equipped with electrical ooking apparatus Meals 


would be served in the salon Heat for salons and 
sleeping quarters would ht radiated by eleetne heaters 
It is interesting to nuti tli it suih a dirigil h would be 
equipped with thi last word in wireless ujiparntus, 
enabling it to keej in torn li with land stations and ships, 
and also permitting of the reeeption of directional signals 
at all times in tie t directional wireless signals today 
make it possible fir m airship to be piloted with eon- 
mdirabU aoeuricv <v n if it is enshrouded in thnk fog 
or is operating at night 

So much for the urslii| Hi I how about the landing 
facilities? It Inis olten Ihcii need of the eiingihle that 
it is far bettn in the air than on thn ground find that 
the problem of getting it nj is nothing compared to 
that of bringing it down — safe lv Again wc find that 
the British engineers have dine their work well and 
thoroughly trulv they have taken uj this matter of 
uir t reimportation in all scriousm ns 

At the ttrnunul point of each 
nir-hip route it would be nocmi- 
surv to make, provision for the 
following Jst An airdrome of 
about one mile square. 2d A 
double airship «bcd capablo of 
housing two of the airships 3d 
a mooring-out towe r with bow 
moot mg gear 4th Mechanical 
lull Hing gear for transferring the 
airship from the mooring tower 
to the shid 5Lh ilvdrogen 
generating plant nnd storage 
hlh Repair workshops and 
stores 7lh Meteorological 
office and wireless telegraph in- 
stillation 8th 1 leetneal night 
signaling and lighting arrange- 
ments for the airdrome ftth 
Offices cte 

1 hi airdrome should he within 
ebreit communication and a short 
distance from the uty served by 
tin airship se rvie e, and, if possible, 
would be advantageously situated 
near to a ehcmieal works where 
hydrogen would tei obtained as a 
by-prueluit In this connection 
it is interesting to note that the 
British engine eirs have figured on 
hydrogen instead of non-inflam- 
mable helium although it u 
jiriiclually certain that the latter 
would sooner or later take the 
place of the fc rmer 

1 he double sheds required to 
house the sue. of airships railed 
for would rexjuire two be rt hs each 
wit li a minimum sue of 850 feet 
long 150 foit wide and 115 
feet high, with opening doors 
The sheds would be provided 
with hj elrogcn filling mams and 
with gear for slinging the airships 
from the roof when deflated for 
overhauling Special arrange- 
ments would be made to enable 
rapid replenishing of the shijjs 
with gas, fu. 1 and water ballast 

A Hitching Pest for Dirigible* 

Most interesting of all the air- 
drome arrangements howeve i is 
tho proposed imminig-out scheme 
which has been made the subject 
of a pate nt by the British organi- 
sation Ihissrherne which forms 
the opening page suhjert of this 
number would be introduced at 
each airdrome in the shape of a 
fixe d mooring tower about 150 
feot m height, with a revolving head to which the airship 
would ho rigid! i attached by thr nose and he able to 
turn round in accordance with the direction of the wind 
this tower would tie provuied with a hunting in winch 
and rope to haul the ship up to the mooting point 
Means would bo provide el at this mooring tower to 
enable the airship to be sup|>lied with hydrogen fuel and 
water ballast whilst moored out An elevator from the 
ground to the top of tho tower would enable pause ngers 
to embark and disc mlmrk whilst the airship was nding 
at the mooring and would also serve to convey mails, 
freight, stores, etc to the ship The airship would be 
moored to this mast and ride out during oven the worst 
weather, and would only require to be taken into the 
shed when lying up for overhauling and repairs And 
this schemes is based on substantial fact, for it m a 
matter of record that a British dirigible has been anchored 
(Continued on p age 4/8) , 
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World Markets for American Manufactures 

Edited by LYNN W MEEKIN3 

A department devoted h the exterubn of American trade in fore ig n hnd» 


Readjusted British Industries 


to apjxmr Upon the signing of thi armistioi it was freely 
p Pn pri itii lul that we nhnuld here hard lunm in this country, 

l tin. *hi ri adjustment to a peace burn s involving curtailed 

has production and a groat deal of unemployment For- 
mat tunaldy, we were not in the war long i nough to make a 
upon vast amount of rearrangement *eu.ssary Wc did bow- 
ry lg ever tune up our industries to such high speed that the 

m of domestic market ia no longer capubli of absorbing the 

( tho output and those manufacturers who haven t gone into 
nran foreign held* are the chief sufferers 
orth American goods are shipped from Atlantic, Pacifio 
n< toe and Gulf ports unless they are sent to Ganada or to 


tin n iinvirtul f r tin, niunufattiire of 
swli arliihs ils < l< triml fittings presses 
fur bn kmtiking (ilia amt springR cr< am 
eepurators dairy uti nails shoi tniu luniry 
and locoini lives 

Mo longir required to make imllnna of 
yar Is of armv doth the British textile 
industry has nadjustul Ms li ms and 
undertukm t > ngnm its string h >Jd upon 
fori ign and i ol mill niarki ts Tin n has 
Inin a movement in 1 ugland for tin in- 
largcmuit of th* pr dunng units in ordir 
to redum tin manufac luring tost of the 
div< rsilud Inns of ■ ottun goods with whuh 
the nativiN of India ( hina and other vast 
(iinsummg cnuntrits arc supplied Ger- 
many uHodotn sell to British mills marly all the hosiery 
needlts that tiny employed these are being modi now 
bj mi viral former munition plants m England In <ou- 
ncition with tlu ristoratum of French and Belgian 
textile industries a great di ul of tlu nn cssary luaihinory 
will be sold by British m umfacturers whosi equipment 
ui ulrcadj familiar to the owners of the looted or de- 
vastated fuitoruH on the ( nntment 

One-third of our six Inlhon dollars worth of exports 
in 101S wint to thi I nitul kingdom which has been a 
constantly growing murket for American goods In 
dealing with our transatl intie nistoiucrs we have tho 
advantage of a common language and tho benofit of 

good transportation limt 

now tin British Government 
i» regulating the trade in a 
number of < omuioditius m ik- 
ing it m i cssary for importers 
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A British spinning mfH uing American cotton 

Mexico by rail, and around these ports is naturally 
rentired most of the interest in our export trade It is 
from inland factories, though, that a very large propor- 
tion of our export product* oomes and the more energy 
displayed by manufacturers in the Middle West and 
m other soetions the more speedily tho United States as a 
whole will be placed upon a firm world trade basis 
K— pmg Oar Workman Buy 
‘ The first need of the Anwm an workingman today ia 
stability of employment — the assurance of steady work,” 
said a noted economist the other day He proposes 
the passage of legislation compi liing manufacturers to 



Exporting the Bolshevikl 

t hunt for trouble it mil all 


One or tho largest and most up-to-date loom weaving sheds hi Lancashire, a 


out of such an experi pay an unemployment tax — 60 icnts a day to each roan 

thin half that time who is laid off on account of a slack in orders What- 

durmg the war the ever thi merits of such a measure may be, it is certain 

bus unproved to such that trouble would follow m Ms wake The one great 

i i an si 11 mure of our unemploy me nt < ure is forcigri tride which mean* a oon- 
idustnal changes that tinuous flow of business and a maintained or increased 
i mil is for standard working force When the domestic market is dull, • 

ass harder dnvi may be made in Latin America or in the Far 

, ... Fault The point is that American products most be 

ibevtlu shipped abroad steadily and foreign fields most b« oar©- 

mil always tome to fully cultivated all the while Export trade u not g 


vui when not sought mattor of getting rtd of a surplus Our world customer* 
oiuc visitor is likely want American quality goods backed by efficient service 


Sweden used to be the principal source of supply for 
safety matches Tho war handicapped Swedish manu- 
facturers shutting off their raw materials and taking 
away touch of thur shipping space Along came Japan— 
and that leads us into a sparsely settlea region not fat* 
from Lake Michigan Not long ago a paper milt in that 
section received a very largo order for the particular 
kinds of paper used in making the little boxes in which 
safety matches are sold— for the exact kinds, in fact, 
that Swedish manufacturers employed — and this order 
was shipped to a large match factory m Japan Now, 
at least one company in the United States is producing 
safety matches, but the quality of American 
product* is so universally reoogniaed that 
our manufacturers arc uot compelled to 
copy the packages of their foreign com- 
petitors in order to gain their shore of th* 
world s business 

1m identally, that one mill is turning 
out no less than 420 different kinds of 
wrapping paper, lots of them for export 
"When tho war began we were making 
two grades of a certain variety, each In 
seven weights, or 14 separate sorts of 
paper,’ the manager told me ‘ The War 
Industries Board reduced the number to 
hve, which effected a real economy fur us 
As soon as this emergency branch of the 
Government was discontinued tho paper 
trade, instead of going ahead with the five 
lines, increased the number to 101 Bo, of 
course we have to supply them ” 

An Eapert Order and Its RWt 

He went on to say that before this mill 
had bei ome interested in export orders he 
had found it almost impossible to develop an ambitious 

E t among his omployocs We tried almost every- 
; imaginable to induce the man lower down to aspire 
to the job higher up ” he said " Every now and then a 
bonus was given Working conditions were improved 
Many welfare plans were introduced And still Henry 
Janes, receiving IIS a week was satisfied to keep on 
drawing that amount instead of hoping for promotion to 
a higher position We wore surprised one day to have a 
foreigner call at the mill He was traveling through th* 
United States and somebody had told him that we 
specialised in wrapping paper, a lino that he hundled in 
South America The result of that visit was a quite 
respectable order After he 
had placed it I gathered all 
our employees dunng the 
noon hour and gave them a 
plain talk 

“‘Heretofore we bare 
been making paper for Brown 
A Smith of Chicago and for 
the X Y Green Company 
of Omaha’ I said ‘both of 
them within a day s railroad 
ndc Onco in a while our 
shipments to them have 
needed a little adjustment, 
which we could make easily 
and quickly Now we have 
an older from Elaenor A 
Garcia, of Buenos Aires, 
thousands of miles from here 
It’s a trial order, and a 
pretty big one at that I 
want this shipment to be 
all right in every respect. 
Each and every direction 
of the customer must be fol- 
lowed absolutely Theresnottobeanyoomebackonitt* 
"You would be surprised at the effect of those re- 
marks The men formed in little groups and I oould 
•so that they were decidedly interested The paper 
that went to Argentina was exactly what El son or A 
Garcia had specified, through their representative, and 
it was packed just right Other orders followed, our 
export business grew In the reading room that we 
established for our men we placed a number of books on 
exporting They immediately became popular. Now 
we feel that th* proper incentive to otimb the ladder ha* 
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IN order to study water supply «»• ! 

1 fftioM at the Panama Canal an evapor- 
m&*r has been established at Oatun Lake 
<tfablsa copper pan, lour feet m diameter, 
wMob is kept full of water and the quantity 
at water that has to be added from time 
to tune measures the amount of moisture 
that is taken up by the atmosphere The 
pan 1* carried by a raft which floats on the 
surface of the lake At one side of the raft 
then is an anemometer which keeps a 
record of the wind whde on the opposite 
side is a nun gage 

Evaporation at Gatun Lake is very 
oopious, despite the high humidity of that 
region During the eight months of the 
rainy season it amounts to four inches per 
month and during the four dry months — 

SSjfsffZri, .b.T^ M.„.. 

there are rains practioally every day, and 

ydt the evaporation is almost tht samt as that of the If gas masks are pure haw d for industrial use liny 
Ealton 8ea despite the arid surroundings of the latter should not be bought sc on! Iinnd fiotn returned sol- 
body of water The high evaporation at Panama is due diera but new from the ( h mual Warfare Servite and 
to the heavy winds which are constantly 


Peace Dees of Gm Masks 

A MONG the many articles of war 
equipment that have little or no use 
in time of peace gaa masks hold a promi- 
nent plaoe Being of rubber they will not 
keep for an indefinite period of time and 
they cannot be stored away for use in some 
future war Accordingly our soldiers are 
allowed to keep their masks as mementos 
of the great war and the public ran buy 
them a* souvenirs from the Chemical 
Warfare Service 

There is the danger, however, that these 
masks may be put to uses for which they 
sue not at all adapted It is quite natural 
for the public to assume that uiaalcs which 
have stood up against all the deadly poisons 
which German cunning could devise to 
overwhelm our men, would surely afford 
adequate protection against any gas that 
might lie encountered in our industries 
But such is uot the uute There were 
certain gases which the Germans could 
not use because they are so bght that they 



Automatic Wireless Receiver Which 
Anyone Can Operate 

T ill Itr is inuth of lli piovtrbial 
ni tdli in u huystmk pr Mini in mod 
i rn radii t ligrqhv mil L< L plionv Ol 
uiiibli if (In wirtliss lias inquire train 
mitttrs ti Ik slisrplv lunid it ber nun 
IKtissuiy f rrtt iwrslobt just is si) trply 


und iiiissigis aln tlui (li i It of n null 
tftry mmnnrml u t nu ry,t nt y nntiirt 
I Ull> nullXillg till |SIHMlllllt\ ifavissd 
tailing for h( Ip 11 any urlntnry watt 
1i ngth anti not lit mg lit nrd bv t pt rfttors 
in tin iriirnidinft vicinity httiust tiny 
would not liapptn to in wart lung through 
all wavi hngths nt that moment, tin 
framtrs of the radio laws Imvt made it 
compulsory f >r \<ss< Is to opiratt tin ir transmitters uthcr 
on 400 t r WK) mi tors In this manner thc\ IkIiiviiI all 
wmltHs ipcrnt itm would In; urtain to lit nr distress tails 
within their raugt for tht reason that tbev 
“I only had tw ) pin (a on tin ir sits at vyhith 
to lihtt n in However tht fruimrs of 
the laws of tin iontlim (.(invention, in 
1912 also insist t ti that the transuntti rs 
should ho sharply tuned IIiur it now 
happens that numi rous stations ill the samt 
locality mav ht siiuling on tilt same wave 
length with tin rtfliill that much intir 
ftrtnti is cuiisttl \ s matUrs have here 
tofor* stood 1 1nn fort it has bt t n a matter 
I of dt titling lutwttn finding tin proverbial 
I net tilt m a hay stall hv permitting trans 
I mitters to use anv demrt <t wave length or 
I inviting undut interfi rent c by insisting on 
I tht ust of one or two standard wave 
| lengths 

I It has remained for Roy E Thompson 
a radio engineer of New I ork Cilv to 
develop an automata reeemng set whieh 
makes it possiblt to t xplore through all the 
wavt h ngth ranges s > that any transmitter 
may be diluted without undue trouble 
on the operators pirt In other words 
using the sharpest tuned ret living eireuit 
whitli makes for the most effluent results 
J Mr 1 hompsou employs an c Ice trie motor 


« quickly and would readily be Sitrti* left to rigM—l German gas mask 3 Russian HU mask 3 Italian gas mask (British for manipulating the re cuviug uimponents 


dissipated m the atmosphere There wore (at mask for motor truck drivers & British alri tail respirator (1 Experimental mask with 

many limitations imposed by war con- metal face-plecc Middle row— 7 First omarum \ nu limit put into practice ufttr the initial gas 

ditions and hence it was impossible to use attack In April IBIS s British PH helim i murKunry type first used in 101 1 9 British 

some poisonous gases and fumes whlth are '*« "•pUmlor standard type used by Brltlsl ir.nv 10 French M 2 mask orlainal Prenth 

commonly found rn rhemleal works Fur- typo mssl until Wprin. Oiriois 11 Original Fr.n hartlUw msak 12 French A H H 

sWmnre, .1 WSJ. never noBHihle to obtain maak last type used by French army Top row i < oritdual American navy mask n American 

therm ore, it WM never pewaible to obtain navy nuwk final type IS American box rwilret r a typo used by t H army throughout 

in the open battle field the high concern- tllB 18 American A T mask all rubh r mask In limited production at end ot tht war 

tration that is often to be found m enclosed 17 American K r mask sew eel rabric m»“U in limited production at end or the war 

places is and io American model 1019 mask Iiipitvcd tvpo ready for preduetlop when 

The present filling of thi canisters gives arm 1 st lo »«« signed 

no protection against carbon memomde and Gas masks used by American Allied snd German armies 

practically none against ammonia fumee 

The Chemical Warfare Service does not guarantee advice should be sought from tht service as to the adapt- desires 
perfect protection m lieavy smoke suoh as is sometimes ability of the mask for the particular purpose in view at that 
produoed in. a burning building, since no tests have been The aooompanving photogi tph illustrates the wide Brief 


made in that hue but undoubtedly it would be of o 
siderable service in 
such conditions 
The life of the 
cannister filling is 
also a problem It 
is believed that if i 
kept in a dry place 
It should he of « on- 
nderable protective 
value for a year, but 
the only way of be- 
ing sum u to test 
the helmet in a gas- 
filled room If it { 
fails a new oaniater 
may be purchased 
from the Chemical 
War Swvwe Evi- 
dently the use of 
military gw masks 
in industrial service 
is n*t without has* 
aide and the pubOo 
is warn** to bo 
mindful of thoir 


variety of masks, used and dtsigmd for n 


rreplrator (1 Experimental mask wiib from tht lowest to the hlghtst rangt at 

t hod put into practice after the initial gas regular and rtiumng liittrvnls In fart 

ritnnry type first used In 1 01 a 9 British his ft t ( iver may be likcnt d tt a searchlight 

r 10 French M 2 mask original Prenth tht motor-dri vt u rett iving st t sweeps the 

artlUory m»«k 12 French A K H ethtr so to speak ill Iht sunn wav as a 

-r r hhghtsw,.pst , ,.h nr r „ I his means 
k In limited production at end of tht war thRt therc b < 11 « a(1 ual and continu 

limited production at snd of the war 0UM swap from iht short < st to the longest 

•lived type ready Tor produttloo when wavi lengt h wltlnti t ht rtuigt of thi instru 
tuned limit I hus all wnvt lingths arc tuned for 

lied snd German armies in thi courst of a tttli of opt ration and 

when tht opirator detects signals which hi 
sirvice as to the adapt- desires to rtitivt at length he tan stop tht opt ration 
tirular purpose in view at that point as long as mav lit ntttssiry 
l>h illustrates the wide Briefly, Mr Thompson s automats rtienmg set or 



i»t«ri*T md sartwtor vtsws of the auto »»tie«U)r -operated receiving set 


lit rails it t (insists of a more or 
It ss t onv t ntionnl 
circuit tnrnpriHing 
mo u 1 1 nu t vnritd 


vnrmltli condtnstr 
mid thi usual It It 
phout rt ct i vers 
the h\t d oontlenstr 


trolling tin indut 
tantes togt thcrwith 
the condenser art 
continuously oper 
ated by means of a 
train of gt ars dnvt n 
by an tit rtrio motor 
through a flcxihlt 
shaft dnvt 1 litis 
the combination of 
indut tame and ta 
parity is such as to 
{Conti on pap# 4/7) 



The Motor-Driven Commercial Vehicle 


/ and pmtpectwe ttumcre of mol>r truike and delivery wagont The editor v nil endeavor to aMtor any 
nh muni fitaluiev operation and minagement of commercial motor vehicle* 


A Modern Gypsy C aravan 

A Ul sidi N l <>f I ix Vngnlis ild 
lie would like to t<ur flu 


-it ill 8 gypsy lasuion x 
f rt go (lit pliasurt mil 
I In problem was soli 
t art ion by di signing 
un l installing it on ' b 
1 hi body is umistmlh 


largi living < impirtii i( H ii » it ™ 
uadi as a slit plug i i I i i(,l t a 
kill hi m Hi and a I ill n 1 is 1 1 1 i ly us 
roomy as mam ti mi ti ipolitali iipart- 
mpnt 1)( spilt (in lug- mu of tlm 
vi Inch it is light m vm iglil and is uipahle 
of attaining sp< ds if 25 nulls pi i hour 
whm running >vir g<«>d roads Thi 
drivi r « i ompartnn id is wi ll i m lost d and 
some as a fronl lull oi entranu to Hit 
boilv 

Tractors for Hauling Airplanes 

T UT airplanes Hint \u ri availabh at 
tin out bn ak of tin tsar win not very 
large or brass anil muld hi i asily 
handled by a f< w men ami moved around 
even on soft ground without gnat 
difficulty A great ndsamt has bet n 
notid in airrraft di sign and airplanis of 
the tnplaue typi with 120-font spriadaud 
flymg boats of t si n grtntir si/i art now 
eommonplaii J he vsi lght of tluso larg< 
eraft pruludis ans attempt to maniusir 
tbtm by man pow«r \ot tli<v munt U 
brought out of thur hangars to the flying 
field anil n tumid to thur rtsting plans 
whim they hast eninplitt-d Ihur flights 
Horsis and autnmol ills ssc rt 
trail and found wanting so 
agricultural tract ora of tin 
track laying tyjw wen finally 
resorted to and were found 
ideal for tilt purpose 

1 ho night b mil mg squad- 
rons equipped udh Handhy 
1’age mai hmis on tin Allied 
front ail had a small traelor 
as part of the muinti nance 
and operation supply outfit 
anil a very important ndjiimt 
thiy provid to la in t iwing 
huge machines weighing tons 
around oil thi muddy (aids 
of 1 ram « 1 hi t r irk I mug 

trartor to idml f >r this pur 
post heiausi it pr is ilis Hit 
maximum traition without 
i lifting Up thi surf in if the 
fall is e wla ltd trutol 
a oul 1 when tltaltd ir 
sjnki d trail am im mbi rs vu i( 
nqlnviii 111 i nnpanv 
mg liluslrati j*i shows the 
utilily of a traitor Iru k 
I living traik lining t rat turn 
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flu Borough of Manhattan gave some 
tigtins that an iut< rtsting in lonneitiou 
with the hiavy trallu under his t ltargt> 

1 hi average weight wlm h the Man- 
hattan < ngiiairs have found was imposed 
on thest streets is from 100 to 200 tons 
for eaih square foot of surface on moder 
atuly used highways such is Spring and 
Worth Stmts Hu Howirv and (cntral 
Park VcRt On smh struts as Oham- 
liets ( anal Hudson and Lafayette the 
weight is from 200 to 300 tons and on 
the more congistod thoroughfares, West, 
South and Delanij strtels and parts of 
Light h As i nui tht load averages from 
tl)t) to 400 tons At some periods of the 


tinn w luul to a depth of Six Indies, and 
the avirage breakage or raving in has 
inert urd slowly in the last five years, 
has mg been 5/100 of one per cent in 
1913 S/100 of one pur cent in 1917, and 
12/100 if ont per tent in 1918 
Hu nnimal tost at present to restore 
tin si i avid in su lions is about 830,000, 
Mr Pm km v explained 1 he highway 
di part incut lias considered the advis- 
abihts if miking the ooncrutc depths 
thicker bill to do this it was found that 
the mil ml cost would range from 1100 000 
to $200 000 and solely as a matter of 
einnoms the city authorities have deemed 
it wisir to repair the breaks at $20,000 
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A tractor-truck hauling > big seaplane to Us hangar 


tvidtnl tti it l wi lght is msulirahle 
\ spi ml wh 1 l i i k is us d in hauling 
out to siq | il it toll mid runs oil 
triiksmul I I Is I i I m n mum ti 
runway I In ir i i I wn movis thi 
heavily hmdi 1 It k ull msl thus sav- 
ing voluabli m w i ii 1 ruin mg 
liability of dam t i g H i i| lam stiut- 
tuni which iingl l r ill if ii was handlid 
by a gang of nu n 

Heavy Traffic on New York Streets 

I N an address lx fir Hu Xmirnan 
Road Builders 5sso utim < M 
Pinckney, Chief Engmi < r I Highways for 


day for a period of tight hours, West 
Strei t avi r igi s a wi lght load of 600 tons, 
while tin l usy st 1 1 um of h if th Avenue, 
north of 23d Stmt averages 550 tons 
in Winter dropping I > about 250 tons in 
Summer 

Hit inormous nn ri use of traffic on 
thi sc busy streets, said Mr Ptnflkney, 
is making thi problem of producing 
strong foundations for tin road surface a 
most senous one Of the thru types of 
foundation material namely concrete, 
old stone pavemt ut and ma< adam, oon- 
erite gives the hist results Manhattan 
Borough lias 154 miles of road surface 
laid on concrete 101 miles nn stone and 
1 wo miles on macadam Concrete founda- 


1 hi road problem of New York is 
n ndered all the more difficult, Mr 
Pint knev pointed out, from the fact that 
ahmit 150 000 Htpiaro yards of load sur- 
fnie is torn up every year for repairs to 
(umluii systems beneath the roadways 

Power Street Sweeper 

T ill authorities of Boise City, Idaho, 
urn power street sweeping machines 
of spinal design that are each capable of 
il nog tht work of three animat drawn 
outfits and corresponding gangs of work- 
men for operating and removing the 
swiepings This is a gasoline engine 
driven street cleaning mechanism that 
sprmklts, sweeps and collects the Tefuae 


over a path eight feet wide and travel* 
at the rate of four to Six miles per hour. 
The slower speed is used in congested 
districts or when there is considerable 
refuse to be removed, the higher speed is 
residential districts where there is less 
dirt and where the street# are apt to be 
smooth It is said that this machine hat 
a capacity of 50 miles of pavement, eight 
feet wide in eight hours and the cost 
of accomplishing this work is about 88 
per day 

The engine u rated at 45 horse- power 
and drives the front wheels, which an 
of extra wide tread and are used only as 
tractive members Steering is accom- 
plished by the single rear wheel which Ii 
mounted in a special fork construction 
As tfio machine runs on three wheels, it 
can turn around in a very small circle 
The broom and elevating mechanism 
arc earned between the wheels The 
engine has four cylinders with a bore of 
AVi inohoe and delivers ite rated horse- 
power at 1 5(K) revolutions per minute 
The transmission system includes a 
5p horse-power clutch, a three speed 
selective sliding gearset with differential 
included in the same case or housing in 
which the broom and conveyor shaft 
gears operate Ihe broom and elevator 
have two speeds independent of that of 
the machine The broom has a diameter 
of 14 inches when new and can be worn 
down to a diameter of 21 inches before 
it ceases to lie offoctive 

T he water tank may be filled from any 
convenient hydrant once or twice an hour 
and the distribution can be regulated by 
varying the air pressure which forces 

the water through the me 

dium of a hand wheel placed 
wmvenmntly to the driven 
seat 1 be sweepings are held 
by a hopper which has a 
capacity of about three cubic 
y arils, which is said to permit 
an hour s run under average 
conditions and can be easily 
tmptied when filled by a 
dumping lever at the dnveT’a 
fret The dirt oouvoyor is a 
revolving belt, extending the 
full width of the broom The 
cost of cleaning has been re- 
dui ed from 33 oents per 1,000 
square yards to 12 cents by 
the use of this machine 

HaullRg ‘‘Ko«ber” Meats 
by Motor Track 

A RATHER unusual, but 
no loss practical use of 
the motor truck is the solu- 
tion of a perplexing problem 
in meat delivery 1 his con- 
sists of hauling “kosher” 
meat from the abattoirs in 
Philadelphia to the Jewish 
markets of New York’s down- 
town districts There is need 
for haste in this work because the meat 
must be delivered to the retailer within 
twelve hours after it leaves the butcher’s 
hands as the religious rule is that it must 
be oaten within twenty-four hours of the 
killing to be strictly “kosher ’ The 
truck running time between Philadelphia 
and New York ib 10 hours so it will 
be evident it takes some speed to make 
deliveries to the “kosher ’ butcher shops 
in the 12-hour period Great reliability 
of truck operation is called for and strict 
adherence to schedule as it would not 
do to have the meat turn from “kosher” 
to that of “trefa” because of d*lay< 
which latter condition renders the meat 
unsalable to the Jewish trade 
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The Service of the Chemist 


$4.00 $4.50 55.00 55.00 $7:00 & $8-22 
IF you have been paying $10.00 to $12.00 for fine 
1 (hoe*, 

comfort and service W.L Douglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W.L. Douglas 
name and the retail price is stamped on the bottom. 

The stamped price is W. L. Douglas personal guar 
antee that the shoes are always worth the price ^^*3»3.B0*4 
paid for them. The retail prices are the same everywhere. 
They cost no more in San Francisco than they do in New York. 
Stamping the price on every pair of shoes as a protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.L. Douglas to protect his customers. The quality of W. L 
Douglas product is guaranteed by more than 40 years experience in 
making fane shoes. The smart styles are the leaden in the fashioa 
centers of America. They are made in a weD-eqmpped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers nailer the 
direction and supervision of experienced men, all working with an honest 
determination to make the best shoes for the price that money can bay. 
CAUTION — Before y on boy be nr. W LDo«»U. 

name and the retail price m stamped on ti»« bottom 
and the Inside top (seine If the stamped price 
ha. been mutilated, BEWARE OFFRAUD. 
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vhat the doughboys called The Salvation Army 
on the battle-fields and back of the lines in 


They were * real people” to the soldier, because they were just 
like the folks back home with hands accustomed to work and 
eyes always ready to smile 

And now these same ‘real people ’ back from the war with new 
laurels have built their trenches in the Streets of Poverty in 
America They well wage the fight for the poor and unfortunate 
at home just as they have done for years, only on a larger scale. 
The Salvation Army conduct* Rescue Home* — Day Nurserie* — Homes 
for the Helpless Aged Lodging House* for the Down and Outer* — 
Fresh Air Farms Free Clinics 

It must extend this service everywhere where Misery and Poverty exist. 
It must continue to reach down and lift up the men, women and children 
who have fallen 

Will You Help? 

THE SALVATION ARMY HOME SERVICE FUND 
MAY 19 TO 26 


A Dtpartmttd DwoUd i» Protrm t* A* FitUtf Afptbd Cktmltb* 

Conduced br H. e HOWJ Chsaucd Bagiamr 
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1 wimt the war has eoat it may serve 
some useful purpose if we eel down sa a 
gent ral wav a few of the things we seem to 
have gained We refer to some of the 
gains which art of important e although 
secondary to the principles winch have 
* been sustained political upheavals and 
gt ographit at boundary changes 

\tnrly every great war has le(t some 
bt nt final imprint on stwntifio advance- 
meni and mechanical development War 
is a tune of great stimulation in many 
dimtioiw and new situations call for 
gnat invention We owe credit to war 
for the inception of the sugar-from-beeta 
industry for it was only when the impor- 
tation of cane sugar from the usual sources 
wan cut off during the Napoleonic wars 
that I ranee looked to the sugar beet It 
was then inf* nor in sugar content and 
purity to the root now used and developed 
by u loug process of selection and a lot 
of work has been dom to increase the 
pi ri 1 nlagt of the sugar m the beet re- 
cti v* ml m the factories A little while 
la fort t he war sugar beets were furnishing 
about b0 pi r t ent of the world s supply 
bo far as \tneru a is < ont erned the Euro- 
ptan war wrought sevtral changes in the 
sunt industry giving rise to tht production] 
cf sugar hiet seed in the United States 
tht pi rft t lion of beet slicing kiuvea for the 
sugar fat tones and the recovery of potash 
from tin waste beet mataasea, all of which 
might nt ver have taken place in times of 
pc at 1 

The I ahlanc soda process whereby soda 
ash is tiiadt from salt also originated m war 
uutttuty and so perfect was the thomistry 
of the method as originally devised that it 
bis continued in use for a century and 
mure without fundamental change Its 
byproducts, hydrochloric uad and bleach- 
ing powder, have made it possible to con- 
tinue using this process while the profit* 
tumid by it* competitor — the ammonia or 
bnlvav process -made it possible for its 
_ mvinlor to pay a huge ransom for the 
seturiM of Brussels in the invasion of 
Belgium Our Civil War is usually 
iridittd with inspiring the use of ether 
and chloriform as anesthetics, following 
whith tin re has been a long line of expen- 
tnt nts each designed to benefit the patient 
w hile inert, using th* opportunity for surgery 
It hiiomi compliteiy sueremful The 
condensed milk industry which does an 
enormous business was greatly advanced 
anil the product introduced by the Civil 
War 

Scenes and th* War 

1 hi h uropeau War may be credited with 
having awakened what bids fair to become 
a rial interest in mientifio and industrial 
rescan h and the recognition that the dis- 
ttverv of a few scientific facts and their 
prut in ul application has a greater bearing 
up 111 th* world s future than most of the 
p litics that seem ao important to many 
Pi rhaps we may bt coming into a chemit ol 
and engineering age in which friendly 
nut ions will work in closer cooperation 
thm ever before In July, 1915, (treat 
Britain established her Council for Scien- 
tific and Industrial Research, since which 
tinu a large number of researches of 
itidusl rial important i hovi been conducted 
f unds ha vi bt en provided for student 
’ fellowships and scholarships oofiperalum 
st cured among I hose engaged in the same 
or similar lines of manufacture and a great 
million-pound fund established by the 
government from which, under Certain 
restrictions, pound for pound, may be 
contributed to those associations, oon- 
d up ting approved studies Canada, Aus- 
tralia New Zealand, South Africa and 
i India have fallowed closely after toe 


mother country In organising 
councils while smaller subdlvisuartStho 
British Empire are preparing to make the 
meirt of research 

In our own country the National Re- 
search Council was established id »I6 
under the auspice* of the National Acad- 
emy of Science* and after valuable service 
both before and during the war, is pfenning 
an ambitious program for continued use- 
fulness Step* have been taken to join 
with England, France and perhap* ether 
countries in certain phases of research 
work aod much of real benefit to industry 
may be confidently expected Manu- 
facturer* are also learning the utility of 
scienoe and those who maintained a labo- 
ratory whose duties began and ended with 
analyse* and tests are now adding well- 
trained research men, to the end that they 
may not fall behind m their development 
work Truly th* war has taught us the 
value of sustained continuing research. 

Development of Inventions 

Closely allied with researah has been the 
trials which new inventions and prooessee 
received years ahead of their normal time 
Several things thought impossible have 
been found to work and our ideas of what 
is impossible have changed materially 
Processes which private concerns for one 
or another reason might not have consid- 
ered, have been demonstrated under gov- 
ernment control, and we have as a result, 
such remarkable performances as those of 
the helium plant* in Texas Without the 
great demand for acetone In smokeless 
powder manufacture it might have been 
years before a large plant would have 
worked out the technique of producing 
acetone and acetic acid by a series of 
catalytic processes from acetylens We 
might have had to wait until the cost of 
bard wood forced the development of the 
synthetic method 

Development of Ow Natural Resource* 

We have taken a new interest w our 
national resources, too Wo know that 
radium tearing ores are to be found within 
our border and are not oonfined to Ger- 
many and Austria Indeed we are in- 
formed that much of the rich “European” 
ore was carriod there from Colorado 
The Bureau of Mines with the cooperation 
of certain public minded mtisens soon 
remedied the matter and established the 
fact that high grade radium salt* could be 
made in America Chromium and man- 
ganese have been produced in abundance 
our magnesite has proven its worth and 
from American days the glass pot maker* 
have fashioned satisfactory pots, hereto- 
fore only made with the help of imported 
materials The seari h has been for specific 
resouroes and fund* have been available 
for necessary preliminary work while the 
emergency under which we found ourselves 
made success in these fields imperative 
The often-traveled hues of least resistance 
were closed! 

More reoently we have learned that 
Iceland spar, a mineral from which prisms 
ore cut for polarmng apparatus, is from 
North America and that the most useful 
varieties are not to be found alone in 
Iceland and southern Austria as had been 
advertised The rough spar was merely 
out and finished in Germany and then sold 
to us at an ever increasing price Now we 
are to have American made polnrisoopae, 
polarising apparatus, refrac to meters, spec- 
troscopes and the Uke, nearly Ml of Watch 
have heretofore been imported It has 
required many years Of hard work, at times 
I without material profit, to eonvmto even 
I American* that rofcroecopes oouid fas toad* 
here and still be good. Evs* m*qy of 
those trained in German universities now 
( Omm it H eg p*«* toll 
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" /GOODYEAR Pneumatic Cord Truck Tires are not only helping our trucks to last longer 
VJ but they are lasting remarkably long themselves We find that their strength properly 
conserved, means exceptional mileage G N Burg for M Burg & Sons, St Paul, Minn 


A SET of Goodyear Pneumatic Cord Truck Tires 
has averaged 22 450 miles per tire on a motor 
truck owned by these wholesale furniture merchants 
The odometer already had checked off 20,000 miles 
before the first two tires were replaced while the third 
reached 22,450 and the fourth ran past 27 800 
Of course, mileages of 15 000 to 25,000 are seldom ob 
tamed where tires are abused or neglected This par 
ticular record reflects reasonable care given these tires 
Nevertheless they made their good scores despite being 
obliged frequently to carry full loads over bad railroad 
crossings and through unpaved and littered streets 


I he company recently announced that Goodyear Pneu- 
matic Cord Truck 1 ires have replaced solid tires on all 
thur trucks This is both because of the endurance of 
the big Goodyear C ords and the fact that they have 
minimired mechanic il trouble lessened breakages in 
furniture covered more ground eliminated wintertime 
delays and reduced fuel and oil consumption 

therefore this t ->er hke many others has benefited 
very delimtelv fre in each of the pronounced virtues of 
G edvear Pneui atic Cord Truck Tires — namely, 
their toughness traction, cushioning and wider radius 
if action 


Tub Goodyear Tire & Rubhi r Company Arron Ohio 


GO 
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W E weave the cool B V D Nainsook in our 
own mills especially equipped to make this 
fabric The cotton used is particularly selected 
for its quality and strength 
This insures to you, the 
wearer that superiority and 
economy only obtainable in 
B V D Underwear 


rHE B V D. COMPANY, 
M w York 



MADt rOR THl 

mni 


Jtual BVD. 

Unctervoar 




Published Dec. 2, 1918 

96-Page Catalogue of 

Scientific and Technical 

BOOKS 

Listing 2500 titles on 500 subjects 

S I l I ( II D from nun* than 7 OIK) 
books now m punt 1 his (utftloRuc 
is tin 1 i tf st and Inst IM of Inimical 
an I siuiitific litnatuic whuh can l« 
sc mni (onditions in the publishing 
luismt s-, in s> sc \ < r< tint it is with 
sum chihuiih that many books ran be* 
oil unci lor wlnt li jcwon this new 
anil turn I\ c ualoguc of hooks will bo 
pat la ill uly welcome 

Write to-day for your copy Sent free on application 

Scientifc American Publishing Co. 

233 Broadway, Woolworth Bldg., New York, N. Y. 


War Credits 

(LimlinuMt fr m page +8S) 
know that they can he, and we welcome 
thtm valuable new addition* to the class of 
scientific instruments upon which so much 
depends m industrial progress 

Hi sides disc miring some raw materials 
and making various intermediates wc have 
found that the American mtchanio is 
lupallt if meeting any emergency and 
war mudi it nttessnry for loam thousands 
ti aitpiin skill whuh might ntver have 
been mil 1 71 d otherwisi Our maduniRts 
in lirgi numbers bei aim accustomed to 
working within extremely small limits with 
maximum production so that m future thi 
pri ision of our work should be much 
griatn quantity prodm-timi has always 
bun the Ann ruan specialty to which we 
nny m vv add a hightr order of workman- 
ship 

Chemical Independence 

1 lit rapidity aud < ompletenuss with 
w ho h we him providi d oursi Ives wit h 

ki v industries must give the German 
dipt am of industry the bluis whenever 
iii< nt 1 >tit tJ llow long and faithfully the 
tii rman si icntist and manufai tun r worked 
to couvimi us that we lai ked raw materi- 
als hud iiisufiii lent tei hmrml skill and wire 
without th< ability to organise and manage 
suili ludustnis' lodaj wi havi a ihimi- 
lal industiv whuh includes besides the 
heavy i hi micals 111 w Im li wc have always 
bun strong mimv orgnuit pharmaceutii al 
and s\ ut hi lu bodies wlmh nsult from 
risisr h f t hi hrst ordir How long we 
sh mid hivi had to w ut for such mde* 
pinch 11 i but for tin war, no one knows 
I d i\ vu bait our own ihemual glass- 
wnri mid p rulain stoneware and fused 
sill a i ire refining our own rare metals 
and whin i> virj little if any optiral glass 
w is 1 1 dm id before 1014 wi are today in 
a p sitim (> export that essential com- 
m lit > O111 dw industry has nw 11 from a 

mm r < illi turn of nasi inbhng plants and 
thorn wi rkmgfronnuiportid mtermcdiatos 
ti i n mg comirti with some three 
him hid millions invested having ae- 

I mplmhcd this development undi r the 
in isl ti\ing 1 onditions as regards labor and j 
raw m dt rials norm of which simpl) could 
nil hi had whili then was need of ex- 
plisivcs 

Hi w wi uld von like to lu ar thi ( hemital 

I I iindstioti Inc disiiiMsed in Germany i\ 
ll li i\pe tid tint this 1 emulation the 
at k f win h is distributed timing the 
str ngtit \mernun companies and to j 
win h si nn 1 r iOO enemy patents have been 
s H will bt al>li to privcut the dumping 
of to rm 111 g ioiIh into our market and to 
pr ti 1 1 tluiei \meman manufacturers who 
an li maul In it to work umh r these 
nrquin 1 tornum patents Thus through 
one f tin luObL (onstruetivi pieiesofwork 
1h wit loth hr night out thi viry Gorman 
pitenti designed to protict Girinm in- 
ti lists agnnst all iomi rs in our market, 
h 1 mi tin mist illutivi defence in 
Ainiriean hands if our new industry 1 
Any surplus i timings of tho T oundation 
aftir tin prcfirrid stock is retired wdl be 
devi tid to rrscanh thus greatly strength- 
ening the virv industries the German 
pr luct patints win cleverly designed to 
kill llu war is surily responsible for such 
lasting benefits 

Fixation of Atmospheric Nitrogen 

A new process for tho production of 
cyanide upon whuh rheum al so many 
mining plating cleaning and hardening 
mi th ids depend has expenenud commer- 
cial (irvclopmi nt while tin fixation of 
atmospheric nitrogen has rot coved on- 
oouragimcut in our country in a measure 
which only a war or extreme necessity 
could impart The synthetic props**, 
nitride 1 \ amdc cyanamid and arc hare all 
bem considered and most of them tried 
while morn than seventy-five millions have 
been invested in plants operating by two 
of the methods By-product coke ovans 
have proven their worth and are gradually 
gaining on the wasteful beehive In 1917 


the beehives gave us 83,167,648 .tons of 
coke and 80,406,000 in 1918, wMhjflOlT 
the by-product ovens produced 3afp8%£$0 
tons and 26,964,000 in 1918. Ttwfpsr bm 
increased the demand for bywprodqpta and 
has shown the economy of stripping ndrtnifi 
values from illuminating gas 
American Potash 

And what of our Infant potash indpa(tyT 
True fumes and dust were being preeipi- 
tatod from cement mill flues in order to 
protect surrounding vegetation, but it has 
taken the war to encourage a spread of the 
practice aud to arouse interest in making 
potash a valuable by-product of blast 
furnarp operations winning it from al unite 
and developing by-products from ledip, 
which may make it possible for the patMh- 
from-kelp industry to survive in normal 
tunes 

In Germany cellulose chemistry must 
have made great strides for wood consti- 
tuted about the only source of this building 
material of nature the form of which bos 
always excrlod such an influence Upon 
civilisation in eai h locality Explosives 
from wood in place of ootton paper tex- 
tiles, wider use of hard fiber — all go back to 
the i hi mistrv of 1 1 llulose Here, to con- 
serve fats, we learned how to make glycer- 
ine by the forint illation of glucose or 
atari he* the i ml products being alcohol and 
glycerine and thi (heap process seems to 
have iomi to stay It required a war to 
fully quiiki n suih inventive genius 
War Gum and Peace Industries 

T hi war led to a real study of gases and 
now we know something of their use, con- 
trol produition and how to handle them 
with safety This will lead to better 
protection in mine rescue work, m fire fight- 
ing and m applying disinfecting measures 
There should lie less danger in handling 
ammonia when a concentration of 4 per 
cent in the air soon produces a burning of 
the skin We have throughout the coun- 
try more men who know something of gas 
techniqm and can act as new centers of 
information Then we have made the 
acquaintance) of new gases which seem to 
have uimmercial possibilities These gases 
.an availahk in quantity for expcnmsnt# 
and that always mians now uses Thus 
phosginc wlmh used to cost about $1 60 
may now be had at say 10 cents at which 
figuri it heromes attractive for such uses 
as the removal of iron from sand wanted 
for optiial glass Phosgene (carbonyl 
chloride) dots not attack pure iron but 
it retnovtH the oxides by reducing them 
and tin v pass off in vapors of iron rhlonde 
1 von small trai es of iron cannot bo per- 
mitted in sand for optical glass dun to the 
greemnh color iron imparts and this mi thod 
for its elimination seems promising 

It is also barely possible that some gases 
may bo useful against rodents and the like, 
thtir disappearance from tho trenches being 
one of the few blessings of a gas attai k 

Dried Feed* 

As tho ( iviI War encouraged condensed 
and ovapornted milk so tho European war 
line lntrodurod dry milk to mauy although 
thi knowing ouos have been using it for 
years Pro pi rly dried milk is easily solu- 
ble contains all the mineral salts of th* 
milk the lactose the protein and as much 
fat os may be wanted as well as the vita- 
mins* unchanged in tho drying process 
It is concentrated, cheap food of great 
promise and a rapidly approaching neces- 
sity for the majority of those in densely 
populated arena Dehydrated vegetables, 
many as yit mipirfeot, are also upon us 
aided by war and we may soon learn the 
advantage of saving about 80 per rent in 
volume and 90 per cent in weight besides 
spoilage eta , over our present methods 

And where chemistry, physics, mechan- 
ics, biology and mathematics cooperate, 
a long list of war achievements which have 
come to stay Tbs wireless telephone 
created as a war device, and applied in 
directing our fighters in the air, n now 
having trials over hundreds of miles and 

{Cominuti on pass kit) 
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The Hartford’S Greatest Service 
is the Prevention of Fires 


A policy in the Hartford Fire 
Insurance Company means to a 
large degree insurance against 
fire. Insurance against fire is a 
very different thing from fire in- 
surance. 

Naturally you want both. You 
do not want a fire at all if it can 
be avoided. If you do have a 
fire, you want the insurance 
money paid promptly and fully. 
The Hartford doesn’t want a 
customer who does not consider 
a fire a great calamity, even 
when fully insured. It wants to 
insure only the man who takes 
out fire insurance as a prepar- 
ation for the worst, and who will co- 
operate with the company and its agents 
in keeping the worst from happening. 


When we write a policy of insurance 
on a property, we reserve the right to ex- 
amine every element that affects the risk. 

One essential element is the character 
of the insured. The character plays a 
large part in insurance, just as it does 
in banking. 

Our care in selecting risks — our 
careful consideration of the hazards 
involved— our co-operation with the 
insured in preventing a fire — constitute 
the most important service the Hartford 
renders — more important even than 
the payment of losses. 

It is done in the interest of our policy 
holders because such a service protects 
the property owner from losses that 
his policy can never make good. The 
experience of our inspectors and agents 
is at your service to aid you in avoid- 
ing fires, just as the resources of the 
Company are at your service in fully and 
promptly paying any fire loss. 


Any agent or broker can get you a policy in the 



HARTFORD 


FIRE IN 


The Two Hartford* — the Hartford Fire 
Insurance Co. and the Hartford Accident 
it Indemnity Co. write practically every 
form of imurance except life. 



CE CQ 


Hartford Fire Insurani a Co 
Hartford Accidfnt and Indemnity Co. 
Hartford, Conn. 
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Recently Patented Inventions 

B/kf Dt*Hpthm «/ ftscrat/g Paltnkd Mmtontcal atU OkMmI dwfaes. 
Too/i Faming hnphmtt ib, fie 


„„ihnk guidino and bomb 

Liol I IMl A1TUANUE — F K Uimxwox nook* oonnocUag the anna md the tm d MM *« 
Kano Ihe Invention rtOatce to an act .if am* so that the parte mar ba Property 
shireby an observer can enmniuntcato folded oxer the bottto and the (topper T iger fl i n t 
l y an indicating dt vice the manner of of the pod Hod of the (topper 
■ ah-plano tor bombing or photographing BABY WALKER - B Nou 8m DxilxAs, Pa 
or other aderted plane the apparatus j he Invention baa for it* object* to provide a 
a telescope sight which the ohserver baby walker in whk h the baby may traval bank 
on the tarw t and thereby operates an and forth longitudinally of the atrtieture for Which 
device which Is conveniently podtiiawd purpose there is provided an elevated floor 

co ura above the floor and carried by a (tide adapted to 

Dselriesl Devisee travel back and forth The structure Is in knock 

• — - - — down form The frame at the soda iimhtdee 



This company was one of the 
principal sources of supply to which 
the U. S. Government turned in time 
of its greatest need for the wire- 
less equipment of its fighting forces. 

CONNECTICUT l\ . 1 , 7 ' ^ COMPANY 

53 Britannia Stmt Mendrn. Conn. 


ISlIli’ltl Corlu. Engine. Brewers I THE BRIDGEPORT CHAIN CO. 
n. viltm mfg"co‘' ’ S(ltl.mill.S.lllWlt.S^..«WStn»Hl 
stmt Miiw.ai.ee Wt. Bridgeport, Conn. 


object to PROCESS OK MAKING ORNAMENTS - 
aujtlllary r Kbits, h« M4E lSdihHt Bronx, N Y The 
when the object of the invention is to provide a conetruetton 
and process whereby a substantlaUy non -fragile 
ornament may be prod u< od for xue as a decoration 
on a ( hristmaa tree or on ck> thing A further 
objert la lbs utlllratlon of a method whereby 
hollow members max bo formed from molten glue 
and than inflated to the desired site and coated 
with coloring matter 

WINDOW FLOWER BOX— A E Hnnar. 


4A6W lmh «t New York N Y The tarn* 

I | Uon relates to window boxes for flowers allowing 

j I for the maximum of air and Baht in the interior 

w k. of l he room to provide tor a sufficient depth Of 

3 T | soil for the plants to construct the boxes In suck 

I ra annul as to twelve the soil directly or to receive 

1 Kg insert soil containers and to provide anparafete 

| imlut in ordtT to adapt the boxes to w in do w of 

different widths to provide suitable drainage mid 
n . view or fit. ptusiHi and aox.hait mMknB for anchoring Clu box In place 

fmx BUTTON •< F Htonm 40 Rutland fiq 

inarx fisc is burned out the rurront will be Boston, Maas An objert of the Intention Is the 
, 1 1st l ally transferred to the secondary provision of a const ruction which may bo quickly 
Illla X f us. Without any Interruption to the applied and will remain firmly In place Another 
vi , object Is to provide a button which may b« ap- 

tK Kl Ml MAST KH SWITCH FOB KLh( piled toartlcle. of cloth without the use of threads 
;l( vjMlKMS — A M Uulaubhun 471 or slutlUr menus regardless of tile thh-knes* of the 
irrta 4v, Summit \ T Among the pHn good* 

I. t Jot M whli h the Invention ha# lu view are DISTORTION DEVICE FOR ATTACH- 
inxll, a he king system for an electrically MENT TO CAMERAS AND SIMILAR AF 
til M motor-driven vehkli for sale, lively 1WHATV8-B Sunn care of WlUiam M 
ling the system to permit the use of certain Houghton Harvard t lub 47 W 44tb St New 
•t* of tic equipment and U> prevent the us. of York N 1 The cxlijei t of the Invention Is to 


•ending wv«ral awlcthm lu groups objective of a photographic camera projecting 

Ot Interest to Farmers apparatus and similar apparatus arranged to 

II \NI I DK.t.FK \ V \t Kinikt rare P* rD,lt ,lj< l,,,nr u> t**«> or iwojoot a distorted 
I nlv raitv of \labama Ala The invention r>b tu, e or a given object the distortion being under 
,a f 1 H I J„ t the pto vision of a d, vl, , cspocl the coatro1 ot 

ly ti -sign I for harvesting poantita and the like Hardware aal Tools 

I it a etpportlng frame is ptovlded having CORE REMOVING TOOL - H K Cbbasbt 
gging m« I an Ism and t.mvivlng mm henlsm for Hanford Mt Among the objects of this invni 
living the vims from the digging mechanism tJon are to provide moans for removing the tm 
ul tit i ping n e< Ituilsm to whloli the vine* are from fruit of oertain characters suth as grape- 
llv.red and from which they art dropped at fruit or other .11 rota products to perform the 
gular lnuivala operation with dcapattb and neatness to reduce 

Ot baaeral Iateroat the need for handling tht fruit and consequently 

m SK — H o Hiukuet 410 Geneva Am eolttag tht hands and to produce a tool of the 
Ighland l*ark Mich The Invention has for charsets* mentioned at a low cast 
s Object to pmx ld« a d.ek especially adapted for MEANS FOR LUBRICATING MACHINE 
imgrnphrrs and typist* Tho desk TOOLS -W F Met 'ear* cant of Dallam* 
body portion and wing* extending Machine Works Dnflanoe Ohio The invention 
nd outwardly the near edges of the relates to the lubrication of machine took suck. 

for Instance as horieonlal boring drOUng miffing 
and tapering machine* The ohlert Is to provtos 
^ Mx-i-n mean* for lubricating the hsaringa gears tad 

^ "i»i II — — dutch** contained in tbs vertical adjustable twad 

of a machine tool the arrangements being each 
a* to insure a oon tin nous iuhrkating of the partn 
while the machine la running without requiring 
any attention from the attendant or the 
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LASBdUNO MACHINE— O 8 Kt staLx 
21*0 MMm At* Breox N Y Ttw invention 
rela t es wore partleuiariy to * machine to oSilng 
label* to the appetite tad* at a rati of ribbon or 
to tM end* of A round box carton or the Uko 
The general object* are to provide a machine 
etwiahy ribbon rolU Air example may be labeled 
apeedUy and economically with reaped to the 
etemanta of time and labor 

OAJt»Y COAJIVO MACHINE— P P 
Per im Bradley Beech N J Ihla lnrontlon 
relate* to candy making machine* and more 
particularly to a machine for coating candy can ten 
trltb chocolate or other coating material The 
general object* a re to provide a machine which la 
of large capa< ily which la primarily a candy center 
cnathtf machine and la adapted to receive candy 
canter* from a molding anti caaUnc mttthine and 
tnaiQftea maana whereby the candy contort are 
separated from the molding mate lal and fod to 
the coating mochaniam 

qOMPKKSSOR — R Rolxeuh care of 8her- 
wood Apt* 481 8 Grand 8t Ijm Angalea Cal 
AtoPag the principal object# of the Invention la to 
inoraeth the power of compreaal m In a machine 
to pro vide a oomproaaor oomprbdng a plurality of 
hsfaeat membeni of dllferent diameter* the 
cmavolutlona whereof arc Interleaved and meant 
for maintaining the convolution* In line to Inter 
nipt chamber! formed by aald helical member* 
aaid meant embodying an enfolding eating and 
— T~ — tor rotating the helical tnemberi tn uniaon 

NON-MKTAU-10 ENGINE PISTON — O 
U Borov 108 B With St New York N Y 
Among the objacu of the lnvoction la to provide a 
coasirociicn of reciprocating pit ton for engine* 
whereby the Platon itself will perform aU neces- 
sary function* yet will be cheaper quicker to 
omit*, and more reliable In action especially In 
hig h altitude* or cold climate* than the ordinary 


[keep the covering property etcetched to permit 
adjustment, axpanahm and contraction to permit 
1 the operator to entity ralte and lower the top and 
to keep the rear portion of the top extended over 
the rear part of the vebkJe while tin front por 
tlon le folded up uut of tlw way of tl i ottupanle 
of tho vehicle 

1 HAOTOR ATTAf liMKN T PGR AIK) 
MOBI1KS M I Amm 910 Mtoa&it «t 
Seattle Waah Tho prime olijert of the invention 

la to provide a pai tlcular ottn luunnt tor applica- 
tion to an automobile In plant of the rear wltcela 
whereby to drive the automobile over anew and 
loe with tho front win* I* aupportod on shoo* or 


tie are connix ted hy 
v differential moveu 
t while turning a 


WHK! 1 KIM F 
Lumber ( o Helen 
Invention la to provldi 
dcelgned for uac on > 


'atloh tare of People* 
1 The object of the 
tool rim more especially 
i of automobile* auto- 


truth# and almilar power-dtivtn vehicle* and 
arranged to porml the operator Mi qudkly col 
lapae the rim for plating a tire in position or 
removing It the reform wlienevcr deal rod 

SHORT TURNING GEAR FOR TRAILERS 
A Aha i Turin Italy The invention hat for 
It* object to provide a device which can tie applied 
to four wheel cars of tht u* utl type that la having 
a tired rear axle and a front axle rotating a* to the 
car for tho purpoee of making the aald car when 
uiwd aa a trailer to travel exactly In the track of 



F1ANO ~1* M B«w» Export Sale. Dept At , Jerwv (tty p, y An object of the In 
W«to*m Ktactric Oo 188 Broadway New York voBUon la to provide a tiro ca«l„g of puncture and 
NY The invention ha. for lu object to provide lt and heat mlnlmtaatbm 

a oaoatroctkm wherein the key# wlU be on the Another objer t la to provide a casing formed of 
•am* rt*oe or aubetantiaUy tho tame plane m tho lnnar aml lMIUir lf , pt along ^ UnM 
upper aurface of the body of the piano Another 
object la to provide a muMc deck whb h may bo 

toMed *0 aa to cover (he key* and a top which ^Ba 

may ba opened to any dealrod extent from a amall \a^P 

tn a complete hinging of the top piece* along the 


AIR HEATING AND KEUi LATINO 
MEANS FOR INTERNAL-COMBI 8TION 
ENGINES -II Bane** Box 710 K1 laao 
Tata* The Invention relate* to an air 1 meter 
to be applied to aa Internal oomhuatkHi engine 
tor utilising tho heat generated In the uiwratlon 
«T the engine and eupplyiag the heated air to tile 
carbureter to produce the fuel mixture An 
ehjeot aleu la to automatically nompeoaate the 
chiUlag effect of cold Jau ket water by an lncroaeod 
temperature of tho Intake fuel 

BaUwajm asag Tlaetr Aeeteearlaa 

OAR DoOR LOOK K T Rohsht* oo 
Suffolk St Worcester Maaa The Invention 
relate* to lock* which are adapted to be mounted 
within the body of tho door to that the looking 
roeebaotam cannot be broken to got aoocaa into 
the car An object la to provide a simple strong 
and inexpensive look for which a tpectally can 
structod key la required to operate the locking 

rartatalag te katraaUaa 

BINKABLB TOY SHIP — j B Bvai giuttAR 
118 Hotel St Honolulu. Territory of Hawaii 
Ttw invention rotate* to toy ship* having means 
whereby to cauaeaubmergence by admitting water 
thereto the inlet of water being controlled by 
diaplMaa b le valve mean* A further object I* to 
provide tor rotoaae of the valve mean* by the 
bitting of a target which simulate* a boat swung 
fat aupport* ggaerally auggawUve of davit* The 
Invention also provide* a trigger eogageabte 
wtth the target »o arranged that the aettlng or the 
trigger permit* the valve to automatically dote 
tot nssifivaiiiiny the ship hi floatable condition 

SAFETY LOOKING DEVICE FOR VEHI- 
CUM—B X Moo aa*. 1001 Court Si Forte- 
mouth Va The Invention relate* to automo- 
bile*. auto-vnefca. airptane* and simitar vehicle* 
tiring Internal combustion engtneg a* the motive 
power An object it to provide a safely locking 

2* atotor aoTto'^ntd an 
atarm iffatuavto *» unsutbortaed person tamp i ra 
*dh *ta>***ta* drrice the device may ba Steed 
tovifettMAwwin us* w$tbo*« awtwtoUy aUaring 




SPEED MKA8U RING AND CONTROL 
UNO DEV It E — J H ( my til Sixth A vo I 
NaahviUe Tonn The prose nl InvMttlon ntauw J 
generally to a device tot measuring tpeed and 1 
controlling speed of vehicle* ni s-o jiartlcutaily to I 
Improvements upon patent No 1 110 000 granted j 
to the aatne Inventor tho object being to provide j 
a more simple gun orally effective construction 
MOTOR VKUICLE A R lutraa Ham 
mond La This luvcntlon rota tie to vehk lea of 
the eteam driven typt wherein each rear wheel le 
connected directly with a pair of reciprocating 
piston* and wherein a lioiler la provided tor sup- 
plying a team to the platon* the supply being 
controlled by the steering of the vohido to enable 
a differential to be dispensed with I 

LIGHT JtEFl ECT1NG HAND SIGNAL— ! 
O B Moplcs BeU Avo near Broadway Hay 
aide LINY The invention relate* to a ! 
signal device that la adapted to be worn on the j 
band of a driver of an automobile or other vehicle i 
The object R to provide a light reflecting signal j 
mounted In a bolder which la attached to Um hand I 
the signal beta* In the form of a crystal which 
becomes Illuminated from ray* of light stoning ; 
thereon as from a lamp on the vehicle to which Is 
the driver who baa the light reflecting hand signal 
PRE8BURK DEVICE FOR VULCANISING 
RUBBER VEHICLE TIHBW— D K Boom 
Box 1728, Tulsa. Okta The tn too tom reta k es 
pacricutarty to rulcaotalng whereto the heat h 
■untied by a ntioantaer located within thaetre 
The object it to provide a flexible tori* tts- 

to rifl atast or diameter* of dree and to wfafefc 
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DISSTO 


The Saws Used Exclusively by Many 
of the World's Largest Saw Mills 


) 


mill* of the world tiling 
DISSTON SAWS txtlu 
•ively 

The high quality i f DISS 
TON Band, Circular an I 
Gang Saws is proven by the 
excellent results obtained in 
the actual work 


the DISSTON Steel Works 
of a toughness strength and 
elasticity unsurpassed, low 
cost of lumber production 
and small repair bills are 
natural results 
When you need a saw no 
mattri what purpose it is 
f r buv a DISSTON which 
is backed up by the long 
favorable DISSTON record 


IRAC'TOR -< K Wiss Wahaburg Wash 
An ohjwl of the Invention Is to provide a tna tor 
wiih li is especial!) adapted for use In districts 
wlkh are hill) the tractor being provided with 
» lovullnx wheel which will permit the dnvlrc to 
udl) run on the aide of a hill th# raising or 
I wcrln* or the li Velina wheel t* lug accomplished 
nlher manually or by powei dulved from the 
ngliio of the tractor A further ohje t Is to 


• ibi slipping of tin dtvlrt In a s!de-» 
I KA( lull DKIV F H W Pi* 
I (land N< » Mexico The lnvntillor 
f It li si drln nnin partkiilarly I 


i drlio means In veiling fllctlon 
tlon disks to is engaged thi reby 
n effective driving mgsgoumnt is 
n thi plidous and the engaged 
is controlling the pinions to vary 


Henry Dission A Sons, Inc , Philadelphia, U. S. A 


CANADIAN WORKS TORONTO CANADA 



MOTOR PLOW — K Kicbaiu 
Thurbor lexaii Hie prime obje 
\onll n iy ihi ptovlid n of a plow p, 


DISSTON SAWS AND TOOLS Standard for 
Nearly Eighty Years -and Growing faster Every Ywr 

PUBLISHED APRIL I, 1919 

HOME MADE BEVERAGES 


NON-ALCOHOLIC | 
BEVERAGES 1 



an artk h i nstrui tod of melal adapted to In 
hung fix n Hi ordinary picture moldings pro- 
vided in houses thi device may lie readily dia 
mantled and |isckcd within sin od compass and Is 
adaplid for tank* at ditfennt heights 
ATTAC RING H(K KKT FOR GAH Tl BIND 
K ( 1 hwis 1711 Ktmson 8t Brooklyn S \ 
Tin objisi of the Invention is tv proiklo an 
sitoiklng sis k el for tubing arranged to (irevont 
the ikwil rnblwr tips of thi attmhlng socket 
fri in aiiKknlalli slipping or being pulled off 
f Dill till gas nipple thus pt< vmuliig encapi of the 
gas Another ohjat Is to roinforei. the elastic 
tul dar Up U pr< vent tlie same from becoming 


BULDINO OR CARTING OF BTKEL- 
( (>N( ItKTF SHIPS — V h kouanra Chris 
tianla Norway The Invention relates to the 
last lug of steel oonen u ships of middle site 


ALCOHOLIC 

BEVERAGES 


$1.25 Net. By Mail $ 1 .30. Wet of Chicago $1.35 
By ALBERT A. HOPKINS 


E XIIUC 1 fr 

hiluli nisi 


Without holding a bin f for either the pro- 
, ish to manufui tun innmuous beverage* at 
rui in the hi pi that its < utholn ity will appeal 
itia f ir hiretn will he found everything from 

ltoph all want this hoik The prohlbl- 
alili giving bevtruges which can be made at 
id is which d not require stills or other par- 
breivery The information contained will be 


SCIENTIFIC AMERICAN PUBLISHING CO. 

133 Broadway, Woolworth Building New York Otf 



can bs rails red roadOy kern presents R permit 
It to bo rotated fur the purpose of winding u 
setting the watch 

METHOD AND APPARATUS FOB CLEAN 
INO TRIP* —C S Ha >nr 710 m St San 
Diego Cal The Invention relates to butchering 
and more particularly to methods and apparatus 
tor droning tripe the method consisting in 
introducing tripe into a reoepiad# oociotalng 
water ensuing the tripe to travel through the 
receptacle in a vermiform course I mp or ti ng a 
tumbling and scraping action to the trips during 
such course and carrying off by floatation ex 
traneouA matter freed from the tripe, the work 
bring done mechanically Instead of by hand 
FOLDINO C O I — J Lorrmo 1808 85th St 
Brooklyn N Y The Invention relates to 
furniture its object is to provide a folding oot 
which can be readily (bided to take up very little 
room for storing shipping or other purposes or 
which con be extended without much physical 
exertion on the pari of the operator the oot when 
In extended i»ritUm having its parte securely 
locked to prevent accidental folding 
COI LAR BAR - 8 8xuvaox 2 I DM Hi 
New York N Y Among th* principal objects of 
the Invention are to provide simple means for 
preventing failure of the meeting ends of a collar 
to bold the collai thinly to avoid marring the 
exposed surfaces of tin collar where It la gripped 
by the bar and to provide means tor holding a 
necktie in propel peril ion 

HOLLOW (OKNKK BIOCK— F Hbath 
1001 McCormick Bldg Chicago 10 The In 
ventlon inlatiw to hollow corner blocks far use in 
hollow wall construction An object Is to tom 
a block for i obstructing oornen of walls jambs 
of openings and fur building piers which will 
makt a more sightly corner than blocks In com- 
mon use and will give a greater strength when 
built In a wall than ordinary corner blocks now 
used 

l'OWDKR ( ONTAINBR —0 K Amvuson 
J* 488 ( ommrrcial Bt Astoria, Ore The 
invention relates more partioularty to a dia- 
I wising container tor various uses th* object 
being the provision of a container Including 
means whereby th* dispensing operation may be 
accomplished readily and quickly and a Draper 
supply of powder ascertained and readily main- 
tained at all times the device may be moon tad In 
iimner thin with a wall bracket and the Uk« at any 
convenient point 

LADDER STAY —J Maxwpll 108 W 4»d 
flt New York NT coro Elk Club The 
Invention lias tor its object to provide a construu- 
Ikn of stay mmntwr capable of attachment to 
substantially an> ladder and of adjustment to 
road with till lower end thereof to prevent sliding 
Another object is to provide a stay so formed as 
to be rmaiablv mounted on one of the rungs 
when h) thi sup|H>rtlng leg of the stay may bs 
offset in proportion to the angle of the ladder 
COMBINED FIELD C.LA88 AND RANGE 
FINDER— B H iou/r 138 Fayetteville 8 1 
Raleigh N ( An object of the Invention Is to 
provide a combined Held glass and range finder 
which ( an Is used tor one purpose or the other 
or both and wbkh doe* not take up any mare 
room when folded than an ordinary telescope A 
further object Is to provide a field glass and rouge 
finder In which the range may lx approximately 
determined by a tingle ohaervor and a da vine of 
such form that it may bo folded and stored away 
in the pocket 

REINFORCING ELEMENT FOR CEMENT 
ID CONCRETE WORK —F O Jordan 306 
liana Ave Wasliingum D C The invention 
at** particularly to a reinforcement for walla 


guiding in efficient fabrication without the use of bolls and 
other connections and without requiring par Ucy - 
rxa Box 8 lar I 001 * <>r especial skill In norm action therewith 
particularly An object is to provide interstices therethrough for 


f the canteen during the motion of the body 
by whk.b the support Is carried 
WATERPROOF CROWN FOB WATt HE8 \ 
M J Golds* »3d 8t Marks Ave Brooklyn 
NY 1 Ids invention i elates more particularly 
u means for preventing tin. entrance of moisture 
Into the wabh cast at the winding and setting 
■um A specific object is the provirion of a 
simple crown and damping and undam ping 
mi ans to normally bold the crown seated in 
watertight condition and to permit the grows to 
be released when the watch is to be wound or set 
WATCH— M 3 Golds* 04ft 8t Marin Ave 
Brooklyn N Y The object of the invention is 
to provide means far sealing a watch against the 
penitration of moisture about the winding and 
setting arbor Prowirioo is made whereby the 

i absolutely prevent the admkskn of water, bat 


This invention relates to measuring and dispens- 
ing devices for milk It lias tor an object the pro- 
vision of a construction wherein an accurate 
quan Ity may h« qukkly measured and dls 
pen ted at the same time Another object Is to 
proilde s measuring device which may be bodily 
set into an ordinary milk can and operated quickly 
without Impairing It* accuracy 
COLLAPSIBLE LEAD PENCIL HOUSING 
—A Bkatkin J23 * 90th St New York N Y 
An object of the invention is to provide a simple 
construction which is c haracterised by Its rigidity 
when the prsicfl booting Is fully extended Tbs 
housing comprises the sections, each formed of a 
pair of spaced concentric tubes unttsd into a unit 
at one end a lead grip aasoritited with the ex- 
treme section and A catch for engaging the *g- 
trwms section when the housjag h c eBapssd. 
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Wherever the contour of the country over which 
material has to be conveyed, is such that other 
forms of transportation are impractical, the overhead Wire 
Rope Tramway comes into its own. It is aerial transport- 


ation in practical economical 

Mile* o( Wire Rope Tramway* were rigged 
up in the Italian Alpa for the tranaportation 
of troopi, food, clothing and munition! 
A line of communication waa thua eafah' 
It -bed which otherwiac would have been 
impoaaible 

The line of commueioatiun between many 
a mine and railroad, logging camp and mill, 
l* a Broderiok & Baacoin Aerial Wire Rope 
Tramway And many a Tramway of other 
manufacture i» B & B Wire Rope equipped 


form. 

Thi* company builds Tramway* of many 
type* to meet vartou* conditions, from 
the aimple Two-Bucket or Jig-Back Type, 
gravity operated, to the larger continuoua 
Multiple Bucket System* which can be in- 
atalled fur practioally any length 
B & B Wire Rope m made in every 
atandard grade Our Yellow Strand la an 
extra high grade rope of unuaual atrength. 
You oan uae B A B Wire Rope la your 
buaineaa 


BRODERICK & BASCOM ROPE CO., ST. LOUIS fflMBftStr 

Factories St Louis and Seattle 

Broderick6 BascomWire Rope 


Do You Own Your 

Inventions and Trade-marks 

in the 

Foreign Countries? 

HP I M E and money spent without limit to 
develop a business merely creates property 
rights to which you have no title in most of 
the foreign countries unless you comply with 
the foreign laws requiring the patenting of 
inventions and the registration of trade-marks. 
Foreign trade rights of Americans which are 
worth millions aie being acquired by unscrup- 
ulous persons Are you going to lose your 
rights to foreign trade? 

II yon are interested in Piuieituij your rights abroad address 

Foreign Paimnt and TraJm mark Dmpmrtmant 

MUNN & CO. 

Woolworth Building New York City 


RECENTLY PATENTED INVENTIONS 

(. Continued from pope )lt) 

BOX WRAPPER FOR PACKAGES — C 
Bomnkidxr IUO W 125 th (U New York N V 
The in vi nt ion relate* particularly to means for 
arrat’P package* in laundries tailor »hopa 
halx-nin* ten it » dry good* stores ortho like wlinro 
rapi III V III oper u Ion In Imiiorlant aa wall us «afi lv 
tor tho gout* Moil »|xvltl tally stated Oh In 
volition protlii* a e-omlilned auawbuunl Ian 
an I alu* i of mapping paper in aut h maiiuui that 
tin supplv of wrappers will he retained hi flat 
form I him t« copying a miulmum amount or ai ai u 
until wanted fir uao 

llOHh It) f N l h Rgl Tgx 214 K did Ht 
Now V erk N 1 Thi* In void loll rtjali* to a 
hook John ■ time lallj adapted for altliough not 
ueiowiirlh Uinttod to bool* having flexible 
teno-al ohject 1* In provlih a Joint 


botw 


lengthen 


it emiat met Uni ai 


Irani tlu eon in opening and i losing till mvir 
Si HMMtINK DFlFf TOR OR lELLTAIK 
-I I nt nut -tin Corn e at I terse i < tty 
, I \ v|hiHIi ohject of tin fnvoltlon la the 

irovlatin <f a f< i in of net which 1* ditacliahly 
M n I to tin h ring device* *o that when a 
nl ms Int *n ike* Oh net It i an tour the laiur 
wn ft mu (In amlioraat whtrh thtn caet-u 
laiiiln or trill tilt iniutm to borotne ojararlve 
n that patrol lain* < an toe ate the iHWItlou of the 
ilnnuilni ly the algnal* nianv mill* awa\ 

ML \M| KIN(< IIKlKk-r <• llilitao* 
lbo Invention lias 
a sw lug 

ting the 
iw of I he 


leel adjustable 


1 Itot I MS 
M IM WhKI 
Bldg I II inIiiii 


FFURO 
don Vnatlt 
lain ohjoru 


ure A furtliei ohjeet I* lo piovlde a proem* 
whii li do * net enqulri the u*i of speeiallv do 
■Igniel nil hlncry lmt which mat be. earrlcsl out 
tli rough the u* of ordinary npparatim au< h as a 
regen ralive < ok Ing o\< n anil a generative furuaet 

Ml IIIOl) \ND MEANS FOR INOUAT 
1N(. 1 Ilk M yXIMl M FLOW OF FLl IDS 
\ I J ITT! If UAH Fuller Nt N V, Aaahlngton 
D < I ho mvt ntlmi relate* to maximum 
dimunl oi flow Imll atlug melti* In whliha 
dKTeiinUal pre Mitre <lue lo tlu- flow of a fluid 
ia IS * the d lupine e menl of a llepild a portion of 
will h Ixiomc* entrapjied in an iudli atlug tulie 
thi object Icing to provide an Instrument wldrh 
will imlk nit the maximum rate of flow of a fluid 
*ut It as water gas during any period of time 

UM.HI HIM. INftMOlJNIIhU I tit RE 
FOR FOR ( I MM P I ( ammeii Douglas 
W yo I ht ohjeet of this Invention I* to provldo a 
niounling adapted for uae with preelou* atone* 
or In leiini t n lalion wldlo the ateme la flrmly held 
aaninal dl»i ilat i me nl and tliua a minimum surfae e 
I* tli* lot* el and aes newlhllltj for rlnanlng and the 
like i* Ini when In Ihe usual holding pronga for 
gtm* are tli*|ini*etl with 

MVII llei\ tl Tlowiei 272H Wellborn Nt 
I) lit* leva* An ohjeet or the invention la to 
provide » lurnl mull I « it eif edenpketonatrue lion oa 
well a* liter i>»tel acre ml I It v for the convenient 
In* illtvn and return il of the mail matter and 
to pi iv Id a slum! pivoted on the cover of the 
box l lag * elngahle to appmxlrratelv an upright 
poslel m to indie ate that nail I* In Ibe box 
Hardware and Tool. 

FINDING iOOL — -C L Nhiioio Raven* 
wootl W \ a i’blv invention has for it* olijeet 
to pi iv lelei a tool u leejally adapted for permitting 
a el i u hid Joint to he firmly e-emnoclod with 
tin r eimmdt-r of Hit enalng In *iu h maimer that 
the mire easing may lie pulled without the mere*, 
ati j or nlesMing tho detached Joint until the nald 
joint Ib withdrawn 

\M II AND ARC DIVIDING RULER — 
P MiiiiaaH Elsinore f al J’hc ohject of till* 
Invcntl in la to piovlde a ruler whit It may he u»«d 
to ti la -e t any angle to eonatruet equilateral 
trlungk-H ami hexagon* to divide angle* Into two 
four III eight port* lo construct square* octagon* 
eu end ftir other purjioaoa 

\AI \ K GRINDING DEVICE - J C Irani 
222 Illaiuo Rd , Man Antonio Tetuw The inven- 
tion relate* gene-rally to valve grinding device* 
and more- particularly to an arrangement whereby 
tho several valve* of a multi-cylinder engine or 
motor may be nimuttaneouaiy ground, the object 
being tho provision of a aimple apparatus the 
I structure of whtoh nrovklM for ready interchange. 


ability repair and adjustment of m wU rt ff l 
part* m well aa ready a urhra a n t U the daffies la 

operative poadUon 

lla ehia a* aaad M ask* wi sa l De vl e— 

ADDING AND SUBTRACTING MA- 
CHINE— T J Wavaumnc, Shawano, Wi* 
Tho object of tho Invention It to provide a calcu- 
lating machine aei designed that addition* or 
subtract ion* ■ an bo performed by the same key a 
by rev orslng the Older of manipulating the keys 
In adding or subti acting thai la to say In adding 
a numlicr moro I lean Ian the key* are operated 
from left to right and in subtracting a number two 
digit* or more the key* are operated from right to 
left 

FRIJ11 TRIMMING MACHINE - i) 1 
Ficminu Honokohan Maine 1 err! lory of Hawaii. 
1 he Invention relate* to machine* for the peeilug 
or j inoapph* The Invention la charactot lavd by 
mean* ui react with the belt In preeatng the peel 
in proptir form to iho knife and by a form of 
correlation of die knife tho bell and the coaching 
pressor mean* with the purpuae of flrmly sustain 
ing the peel in position to bo effee. lively Uinigoed 
by thi knife and with the purpose of re moving the 
fruit flom tin peel to the maximum extent 

GREASE t 1)1* 11 K A leu 421 N Dearborn 
Mt Oak lark ill Tho Invention is composed 
of a tulle or rod with a coneave jierforate top 
upon whlelt the grease rests tilt lower nod of the 
tube touches tile abaft or axle of the mat bine and 
a spacing core or plug it *ta In the unallor end of 
the cup a coil rein ing is at ranged within tho cup 
fencing the tube or ted dovtn tho action of the 
spring ktw ping the greaat *oft and facilitating its 
(|Utrk passage 

OKU 11% < ONI KN1RATOR- J Dacorr 
Ilox SOM Dutango f ol I be object of tho inven- 
tion Is to provide a concentrator wherein a aerie* 
of gravity concentrator* be provided an anted to 
hold the rent entrate* In water In a narrow deep 
trough anil having means for retarding the flow 
of tbt comintiate* to permit them to settle by 
gravity and whetoin me* haiilem I* provided in 
c imnerl Inn with each trough for drawing off the 
mineral* al a different level upon which they 


NlAHILlMt. ol’h — H D TV i cue 2A4 Clinton 
U< llak I ink 111 rid* invention relate* to 
noftuv appllann* fen n*e on or in connection with 
autonmbiks or either toad vehicle* for tho pur- 
l*isc of di lormlning nr indicating to the drlvet or 
other occiqiant tht condition or safety of the road 
wav or at ability of the conveyance while passing 
along roaelwnyB of doubtful or precarious side 
wl»e Inelbistion 

HANDWHKKI 11 W Dovxb Holyrood 
Noilhamptoii hnglantl lltl* Invention relate* 
to hand wheels auih a* are omptoyrd for steering 
motor veihk le* foi opertiang slop rocks rontnill- 
tng aircraft inoUir boats gun m« bantam and 
for other purpose h and has for It* otijoct to 
foclitate tlic assembling of the parts or the wheel 
and to thi«l>ni the cost of construction 

TAtl 1 IUH1 HANGER -C F T*no», 107 
W Ifllh HI New York N 1 Among the prin 
clpal obit* t* which the invention has in view are 
to avoid breakage of lamp* when backing a 
vehicle equipped therewith to provldo moan* for 
centering the lamp by gold in* It to it* nerrlce 
pnaUkin and to provide a yielding fupport for 
lorujM having mean* for associating a license plat* 
therewith at all time* 

AUTOMOBILE WINDOW— W V D*vi* 
care of Marc Ekillt* V) K 42d Ht New York, 
N Y The principal objects of the invention are 
lo afford opportunity for h&nd-algnalltig while 
driving a closed body automobile to jnevent the 
admission of rain or snow to the Interior of the 
cor having an opening In the side window for 
signaling purpewe* to avoid moisture deposit 
on Interior of the window and to provide means 
for banging a weather curtain 


DESIGN FOR A PLAYING-CARD DE- 
MON FOR A RET OF PLAY1NO-CARDH 
AND DESIGN FOR A PACK OF TLAYING* 
CARDH— A Gttngwnn FayattevUie Tam 
This Invention has been granted patent* op the 
thi re designs as mentioned above 


We wish to call attention to the fact that we 
6 In a position to render competent services la 
every branch of patent ai trade-mark work Our 
staff Is composed of mechanical electrical and 
‘ exports thoroughly trained to prepare 
" stent application* Irrespective 
the complex nature of tho subject-matter in- 
volved or of the epedall 
title knowledge required therefor 
We al*n hare associates through 
who assist la the prosecution of patent and p 
mark application* Med In *11 oc 
tha United State* 

MUNN A OO , Patent Attomgye. 

SM R roadway, New York. N T- 
Branch Office 825 W Street. Wadhlnatea. D O 


and fradw- 
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PATENTS 


TF YOU HAVE AN 1NVENIION 
1 whioh you wish to patent you can 
write fully and freely to Munn & 

Co for aavuo in regard to the befl 
way of obtaining protection Phnse 
Send sketches or a modi 1 of your in 
vent ion and a do si ription of the 
device, explaining ltK operation 
All (ommunications ure stritlly eon- 
fidinlial Our vast prattiiu, extend- 
ing ovir a [sirlod of seventy years, 
enables us in many eases to advise 
in regard to patentability without 
any expt nse to the die nt Our Hand- 
Book on Patents is senl frte* on re 
quist Tins explains our methods, _ 
terms, cte , in regard to Patent*, g 
Trade Mark*, Foreign Patent*, etc | 
SCIENTIFIC AMERICAN E 
mtai« r»l«t Otfln IMIw •> £ 


MUNN & CO., SWiWK | 

ItJwToilf 0 * ana WAJHlNGroir'b c | 
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Mtiiro Cub* i 

Faratsa Po*t*»* 

Hciatitlflo Amarlran SI >0 u.r yeur additional 
801*0080 Amnncan hunt leiwnt Si ltd par y*i 


Classified Advertisements 


Advertmas in this column U 11 0( 


MANUFACTURING RIGHTS WANTED 

PROll 11* HHI VKlximwUuit MHmiriw'lui luy l imiimi r 
dtwlrm to Uliui n luauuhu'tiirlliv rliilil* (III HU.ll ilrsili 
MnlmuliWl SiieeUUUm Kill Ui*u nbuIHurnllinM nUlllip 


H*U matliin Hew 1 urk 

INFORMATION WANTED 

A L1HKBAI sum mil lx- lualil fit inf irmail u alniu 
Ute loculi in nf * hill nri Ini ill Inn fri ill 1 m fix-t t am fee 
hl*li from In mo In riimmlt In • Dilrlv h nvnnIIiIi' li muon 
Mar leml In puli Knee Ailtlreu (lot ( HltkH 1301 W 
KUl Wawt, ( idiASn 111 

FOB SALE 

PA7 KN r rl*btn tn uniull nIi Hill Iraiti r Umn uililylmt 
ad i mien pnnlliail maun In, tin nil In llallfnniift Mil 
■oil kMUirti rlldiu only AUnonMlI atnwl n«iw| Iiisiii* 
chine | rnviin an tvwi ruallj ImhIh i NrlKiu n minor— 
■ncoMirul I Kultiin I'nttsmit r H5S 30 Kichainio Bids 
U» AniielM, l *1 

FATENT FOR SALE 

FORule or manufactur n* on royalty ratent fnldlni 
bat bo* Mure to bo a tnooev maker Kv.ry womar 

HaMio* — Box* 773 I'lty HR* Mutton'll' Y"city mQU "“ 

FOR SALE 

PATKN ri 



War Credits 

(Continued tium page 404) 
is making good But yesterday the Ger- 
mans were trying to rapture the median ism 
intact so great was their wonderment at 
what could be an omplished with it B\ 
the wider application in a tom menial win 
of some of the submarine detei ting dovu t e 
it may soon bt possible to make collisioiii 
with ships a tiling of the past and d masters 
from derelicts m bergs and uthir floating 
dangirs quite unheard of 1 he sami 
devices may bi used also in ini ating sunken 
vessels so that attempts at raining thun 
inui be Hindi anil in di ti i ling the marncm 
and Ionium of rnfs tin shore and am 
objeit of sue in tin watir Such war 
intentions will hi of pirinunmt and m- 
i rt using \ alui 

HydroeUctne Power Plant* 

It is to lie hnpi d tliot thi war s fuel i risis 
will lead to a wnh r usi nf our hydroi In trn 
power of whuh t pu nut hus been devel 
oped and tin. i irl\ liitrndiutum of ill 
great (uitrul powu plant plan which 
propose h mori i flu ion t usi of fuel near ib- 
source and the distnbution of the crnrgt 
bv common turrnr llms Tin st itemcul 
m mnde th it for evut r > 000 000 00<> 
hydrmleitni homt-powi r put to work wi 
savi about 17 000 000 t ins of fit* I annualh 
and rile iso for othir i m pin v mint 100 000 
of thi men who spent their lives following | 
oal around from the how t Is of the cuith 
to the ash pile lt«l\ and 1 ranee art 
making progriss in using thur water powei I 
while here sime M(M things have boen j 
waiting for a fiw tu him clitics to be 
set tic d 

I hi influence upon our sueutibc teach 
mg i an hardly fad to hi bt m hi ml providing 
thosi responsible foi thi business managi . 
nient of i dm alien d institutions taki I 
in i ount of tin m 1 1 suit v fur proper salaries 
1 lie fai ultns of m irh all st hoots have hoi n 
shaken from their trailitnnil ruts man) 
nun have had to rtsuim w w ri sponsibihU 
and still others hn \ i hid business and 
prat tu til i ip( ni m i of great value 
Teai hers and studi nts nliki have had man\ 
opportumtiis for risi in h muih of it in 
the great field of organa ihemiatry in 
which we Amcrnans had not been as I 
profit lent as wi shall hi ni eforth become . 

Surveying from the Sky 

A host of wai problems the solution of 
which might mean benefits in peace | 
remain ini oinpli trlv soiled, and still 
newer ones hn\i hem uncovered Thus i 
the airplane will no doubt be widely used 
from now on in making topographical I 
surveys quicker and mme accurately than I 
bv older methods Virplune cameras with 
lenses of fiO-mrh foi us and cli vir mechani- 
cal devices have hi t n provided for such 
work, and they proved thur worth on thi 
western front, where in MIN more than 
250,000 negatives wire taken by the 
British an men alone But we shall con- 
tinue to have airplane problems for chem- 
istry to solve such os a fuel for use at high 
altitudes, when oxygen is so atari e thut 
gasoline will not givi satisfaitory com 
bustion Bonn thing is needed auih that 
it will not onl\ lie a valuable fuel for 
internal combustion engines but in burn- 
ing will liberate o\\ gen for thi lombuation 
of other ingredients nf the intxture 

Let us learn our lesson well and remem- 
ber it We should not require a war 
awaken and stimulate us ISow that 
have made a creditable beginning let us 
continue with full attention tu cooperation 
education and research It is the discovery 
and application of scientific truths that 
count large in the world’s progress 

The Current Supplement 

W IRELESS telegraphy was sufficiently 
wonderful when it was new and 
imperfectly understood, what then shall 
we say of wireless telephony, which pro- 
jects through the ether, not arbitrary 
signals, but the actual human voioe? 
The developments whioh have brought this 

achievement out of the Malm of H row ms uiH 



Hot Windless Dhys 


the kind that makes any movement an effort! A hurry 
order must be hlled —the factory must be kept running the 
sick list must be kept down. 

If you've never yet appreciated Lupton Counterbalanced 
Sash, you will on such days Its large ventilating area — 
1 j or * i the glass area, the balanced top and bottom open- 
ings, and the distance between them, all insure maximum 


air movement 


£u Jptott 

STEEL* SASH 

COUNTERBALANCED TYPE 


was designed to give maximum ventilation with individual 
windows. It opens easily, shuts tight, and is readily used in 
connection with an overhead line of Pond Continuous Sash 
if desired For moat wide multiple-story factories it is the 
ideal sash. 

It is Btrongly made, of heavy rolled sections with oxy-acety- 
lene welded sash joints Head, meeting rails and sill are 
weather-tight by design, without stripping. The large lights 
make cleaning and painting easy 

Booklet, “Air, Light and Efficiency, ’ tells how we helped 
the owners of some famous factories to get 
maximum returns from their investment in 
Lupton Products. It’s free to plant officials, 
architects and engineers 

Build Now, and b*|in earning 
th* profit* on • modern plant 

DAVID LUPTON S SONS COMPANY 

Clearfield and Wtukel Stieets Philadelphia, Pa 

M*k*r> of modem rquipmttU for daylight mg ai 


The A ti Ormabt 




S OLV1NE BOILER P RESERVER I E Model «d Experimental Work 


EURLK.A MFG 


S 08" 


INVFNTIONS DEVELOPED Tjp^COMPt ETJON 
ELI MANlllMTURINt, til iVr P ”l92« Br*d^’y N Y T 


HOTEL DEWEY WASH D IN c GT0N 

TN order to moot after war i omhtions the DEW I \ HOTEL, situated 
4 m that exclusive i c sidi utial sei turn at 14 th and L rei ta (5 minutes 
walk from the White House), has opined its doors to transient giusts 
For many years the Dewey has bem the offici il resident* of Senators and 
those prominent in offit lul life of the Capital lln ui eom modal ions arc liinitid, 
and only those whose present « will be compatible with its i bcntele will bi u. 
oepted. It will be best to make rotten ations by letti i 

Room tariffs, illustrated brochure, restaurant i barges and nthir informa- 
tion may be seoured by writing FRANK P I'LNYMC l\ 
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/HE obvious quality 
^ of the costlier 
W D C Pipes marks 
their owners at once, 
everywhere, as men of 
discrimination. This 
quality is the result of 
unsurpassed American 
workmanship. 




This W DC HAND MADE 

is a beautiful piece of j /mum 
French briar , seasoned by our 
ovm proeees, with sterling 
band and hard, jet-black rul- 
i xsnite bit. In SI, thapee at the 
better shops for #5 and more. 


WM. DEMUTH 61 CO.. NEW YORK 

womo'l la no c IT makers of fink Pints 


Automobile Welding 

with the 

Oxy-Acetyleme Flame 

By M. KEITH DUNHAM 

167 Pates Price f 1.25 By mail $1.30 Fully Illustrated 

This is the only complete book on the “why” 
and “how” of Welding with the Oxy- Acetylene 
Flame, and from its pages one can gain infor- 
mation so that he can weld anything that 
comes along. 

No man can afford to be without this concise book, 
as it first expiains the apparatus to be used, and then 
covers in detail the actual welding of all automobile 
parts The welding of aluminum, cast iron, steel, 
copper, brass and malleable iron are clearly explained, 
as well as the proper way co bum the carbon out of 
the i ombustion head of the motor. 

SCIENTIFIC AMERICAN PUBLISHING CO. 

Woolworth Building 

223 Broadway New York 


iato the domain of cold, hard tut* ham 
been concentrated In the year* of the war, 
and as a consequence the story ha* never 
been told in connected form. A. summary 
Of the briefest sort appeared last week in 
these pages; and beginning with the our- 
rent issue, No 2259, for April tOth, we 
oarry in the Hcri leuint the complete 
story of Htuiw Telephony, in three install- 
ments, as told by two of the men who have 
been among those active in the work. 
Other articles possess almost equal interest. 
There is the discussion of Molecular Associ- 
ation and Chemical Combination, in which a 
French authority givee his views as to the 
relation between the forces of ordinary 
cohesion and of chemical affinity. In 
somewhat lighter vein is the profusely 
ill us trail'd account of Familiar Insects 
through the Camera. Mr. Hurley’s exoeed- 
togh able discussion of the shipping situa- 
tion is concluded. Under the title, Me- 
chanic', and Electricity, Professor Franklin 
of Technology presents an extremely 
striking array of analogies between mechan- 
ical and electrical aetion. • The various 
answers given by scientists of various 
bram-hes to tbc long-standing question, 
How Old I* the World 9 are collated and 
compared Shorter discussions of interest 
include Tin Industrial Use and Limitations 
of Respirator*, Gas Masks and Oxygen 
Breathing Apparatus, and Widening De- 
mand for Blast furnace Slag 

Floating Mines in the North Atlantic 
and the Arctic Ocean 

(Continual from page tfS) 
by me in my investigation have been seen 
at I lie vurmus pointB of the Atlantio 
Ocean here mentioned, aftor the lapse of 10 
or e> en 20 years It Bbould be tememdered 
however, llmt the mince tend to disappear 
more rapidly than the floats because of 
their automatic destruction. 

The masts of the United States are pro- 
tected against these instruments of danger, 
ooming from Europe by the polar current 
which flows from the north toward the 
coast of Florida Huch arc the conclusions 
to which 1 have been led by my oceano- 
graphic studies and which I now wish to 
apply to the safeguarding of the navigators 
who may still be menaced long after the 
signing of the articles of peace by the 
genius of the ‘'frank and joyous” war. 

Locating Unexploded Shells on the 
Battlefields of France 

(Continued from page Hi) 

the location of fragment* of shot, previous 
to operation The first experiment of this 
sort was made in 1881 upon President 
Garfield, and the balance at once located 
the bullet, which had eluded all probing. 

The "Alpha” machine of Professor 
Guitton comprises two large wooden rings, 
upon each of which ore mounted two coils 
of wire, the one traversed by a variable 
current, the. other in circuit with a tele- j 
phone The second coils in both cases are 
in circuit with the same instrument; and 
tho connections are so arranged that tbs 
electromotive forces respectively induced 
In the telephone by the two variable cur- 
rants are in opposite senses. 

Undci these conditions, if the two pairs 
of mils are identical, and if there is no 
metallic object in the immediate neighbor- 
hood to introduce perturbations, the two 
electromotive forces compensate exactly, 
and no current is produced in tho telephone 
circuit. The instrument accordingly re- 
mains silent. But on the contrary, when 
the apparatus approaches anything of 
metal, the induced current* are such, under 
the modification of the magnetic field thta 
caused, that the olectric symmetry of the 
system is destroyed and the telephone give* 
off sound. 

The apparatus can be taken down for 

C eking and transport. It is controlled 
means of two small coils inserted in the 
circuit, capable of turning on one another; 
preliminary calibration is obtained by re- 
moving the outfit from the vicinity of ah 
metals and turning the inner coil until 
absolute silence — which means nharfluta 


bataaee— is ebtafead i* the- lihften 
One* assembled at tWsesem <4 aetto Bg d 
calibrated, the operator walk* beetr'and 
forth over the ground to be tested^ ap 
assistant follows, carrying in a small box 
the induction coil which supplies the Cur- 
rent. 

In .this way it is possible to disoovtr a 
metallic mass of as much ss 10 kilograms 
at a distance of 40 or 50 centimeters, of a 
smaller fragment at 25 or 80 centimeters. 
But the sound given out by the telephone 
is to all intents and purposes the same In 
either case, for it* intensity Is directly 
proportional to the mass of metal in ques- 
tion and inversely proportional to the 
depth at which this mass lies. Incomplete 
information is thus the best that can be 
had, and it becomes necessary to remove 
the ovorlying earth in every case with the 
care that would be employed if it were 
knowu that a grenade waa buried at a depth 
of only a few oentimeters. Moreover, 
operation is rather clow. Professor Guit- 
ton estimates that it would take about 
three hours to explore thoroughly the 
surface of one hectare (2 H acres) ; others 
insist that this time is altogether too short 
for the task. 8o while capable of rendering 
good servioc, the instrument is apparently 
not the last word m the solution of this 
extremely complicated problem. 

Tb« French Problem of Rocoogtrnc- 
tlon — I 

(Continued from page 197) 
in his own town almost invariably, if she 
is to marry a farmer, because to marry one 
in the next town will be to have two farms 
too far apart to attend to I 

To rebuild a ruined town alongside the 
ruins would mean that some one Would 
have to give up his land — his cherished 
land. 

Aye, someone — but who would do Itf 
Why should Pierre and Monte, and Henri 
and Jules give up their landT “Liberty, 
Equality, Fraternity"— words that have 
blessed France many times are sometimes 
her curse. No, tho little towns will be 
rebuilt where they stood or not rebuilt; 
and that makes both an engineering and 
an economic problem, neither of them easy 
to solve. 

The English Channel Twmel 

(Continued from page Jtt) 
government always warmly endorsed the 
scheme. 

Hawkshaw’a design called for a single 
double-traok tunnel, the boring being 3d 
feet in diameter and the finished internal 
diameter 30 feet. Its length was to bo 31 
miles and its cost 140,000,000- Much study 
was given to the question of ventilation, 
which was provided for by building the 
tunnel with three arched air-passages 
formed in the solid floor of the tunnel, 
which was about 10 feet in depth. 
Ventilation was of prime importance 
because it was proposed to use steam 
locomotives. Investigation showed that, 
in those days (1875) the proportion of 
carbon dioxide in theaters was 30 to 83 
part*, and in the law oourU of London, 19 
to 20 part*, and in a first-claas carriage op 
the underground railway 22.5 parts, per 
10,000. With 48 trains each 24 hour* 
drawn by steam locomotives, It wss 
estimated that the carbonic aoid gas at 
each quartern-length of the tunnel would 
be 13 H pert* per 10,000 in exes** of the 
normal quantity of 3 Aperts. 

Plug nisi, te Bridge the Chsuael 

Of the various bridges p r oposed, note 
should be made of the Boutd suspension 
bridge, which wee to be carried upon 39 
east-iron piers extending! 400 feet above 
tea level. 

The only plans for a bridge which wen 
ever worked out in full detail were those of 
M. Schneider and H. Hereeat, aaeooisted 
with Sir John Fowler awl Sir Benjamin 
Baker of th* Forth bridge, Wepreeent a 
side view of a seetiouef this bridge, which 
ooadttod of peat oaatflevera, 200 tort 
‘dean and IKK fart in lanrtti aiA asarSL 



April 19, HU 


SCIENTIFIC AMERICAN 


417 


Quick T hinking 
Demand* Quick Writing 

Whether in Writing, Account- 
ing or Drawing, the penal which 
mo* easily end quickly record* 
your mental proceeeet n Dixon ’» 
Eldorado, “tht nuuttr drawing 
ptntil " 

In the 17 perfect degree* of herd 
urn end eoftneM you ere eiaurad of 
e pencil thet will melee your pencil 
work a delight Lead*, etrong, re- 
eponehre, and long wearing The 
gldt aa d o make* for genuinaeconomy 


wth double the money 
Plea** mention your 
dealer'* name and the 
nature of your pencil 


Mud* in 
dej^et 


JoMpkDboo CnifllbU Co, 
D*. &P,HeJ* 

rfcrr««* s 


There s a certain normal 

operating cost for each «ze 
and type of truck; you don’t 

want to pey more than this standard, 
you’ll know wh»t it u for your truck* 
if they have 

HUB ODOMETERS 

The Veedw will pn 
Vea year cart per-auU 

ysssrii 

WSTvS; 


fQ££B3&! 

THE VEBMEft MFC. CO. 


lever earned upon two pier* 1,600 feet 
apart, and a leriee of suspended (pans 
376 feet in length carried by the canti 
levers The structure therefore would 
have consisted of alternation spans < f 
1,500 and 900 feet lht piers were to 
be built by the caisson method Tl 
caissons 100 foot by 250 feet in plan, were 
to be towed out and mink through the over 
lying mud to firm bottom ihe total 
length of the bridge was to be 24^$ miles 
with 118 piers and two abutment piers 
Provision was ma lo for two railroad tracks 
and the total weight of steel in the whole 
bridge would havi been 771 265 tons 
The estimated cost in 1884 was *170 000 
000 which means that it would cost tods 
not far shirt of *100 000 000 Notmereli 
the cost but the destruelibihty of a bridge 
renders that typo of crossing out of tbe 
question 

Tbs Present Plan 

lhc strata at tht Channel consist con 
monung at the bottom of Gault and uppt r 
green sand the lower chalk followed by the 
middle olialk and tbe upper chalk Th 
tunnel will be driven through the gra\ 
chalk which is found at a depth of 89 feet 
at Dover and 80 feet at Sangatte The 
material is compact and impervious t 
water it ountains no flints and as far as 
known, has no fissures or slides Should 
heavy leaks occur they could be grouted u] 
The chalk is remarkahh free from water 
There will be two mam tunnels 18 feet u 
diameter placed 36 feet apart center t 
center At frequent intervals they will l 
connected by cross passages fitted with air 
tight doors Lach tunnel will have a total 
length of 11 miles including the junctions 
with French and llntish lines The exia 
vation will be dom b> shit Ida and modem 
boring machines which will be able to make 
rapid progress through the chalk The 
excavated material will l o carried back by 
belt conveyors to cars which will bo drawn 
to the terminal shafts by electno loeomo 
trees The tunnels will be iron-lined 
grouted up on thu outside and lined on the 
inside with cement oonorotc 
Drainage 

The drainage system will consist of 
separate tunnels which will tap the main 
tunnel at its lowest level and diverging 
from the line of the tunnel they will de 
sound on a slope of 1 in 500 to drainagi 
shafts located on each shore The drain 
age tunnels will be 11 feet in diameter and 
they also will be lined with cast-iron By 
the use of boring machines it is expected to 
make a spood of 17 yards per day for six 
days of the woek The ventilation will b< 
by way of a conduit at the top of the tun 
nels Air will be blown in by high-speed 
fans in the direction of the traffic The 
estimated cost today is about $100 000 000 
which will be shared equally by tbe British 
and the French 

There is no question but that the tunnel 
will now be built Ibc former British 
fear of invasion never well founded, has 
disappeared in tho presence of the dost 
alhanoe of tbe past five years and the 
demonstrated value of the tunnel in the 
event of future joint hostilities of Franc* 
and Great Britain against the common 
enemy Probably construction wdl await 
the return of more normal condition* in 
the industrial world, but we look for tho 
oo mp let* on of this great work within a 
decade 

Automatic Wlnlm Receiver Which 
Anyone Can Operate 

(Continued from page 4 OS) 
give successive increases in tbe re- 
ceiving wave length from 150 meters t< 
about 1 500 meters on the ordinary ship s 
antenna 1 he motor mav be controlled by 
means of a rheostat so that the cycle of 
operation may be correspondingly varied 
A dutch mechanism is provided in thi 
motor drive so that ths operator may stoj 
tbs mechanism at any desired point to 
listen to signals The wave length of the 



f\yl m I Mazda is the trademark of a 

JL ■ II mLad JL/TX world wide service to certain 
lamp manufacturers Its pur 
** Not thm frame of a thing, poseis tocollect an d select scientific and 
hat tkm mark of a sense* practical information concerning pro 

press and developments in the art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service 


Mazda Service is centered in the 
Research Laboratories of the General 
Electric Company at Schenectady N Y 
The mark Mazda can appear only on 
lamps which meet the standards of 
Mazda service It is thus an assurance 
of quality This trademark is the prop- 
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Our Stockholders 


There are over 1 35,000 stock 
holders who own the American 
Telephone and Telegraph Com- 
pany This great body of people, 
larger than the entire population 
of such cities as Albany, Dayton 
or Tacoma, share the earnings 
produced by the Bell System 

More than 45,000 of these 
partners are workers in the tele- 
phone organization They are 
linemen, switch board operators, 
clerks, mechanics, electricians 

The vast property of the Bell 
System represents the savings 
of these thousands of people, in 
many cases all their savings 


In the truest sense of the 
word this big public service 
corporation belongs to the peo- 
ple The people own it and 
the people receive the profits. 
More than 93 r -f of its stock is 
owned by persons holding, 
each, less than one-ninth of one 
per cent 

The Bell System is a real in- 
dustrial democracy On its eco- 
nomic operation depends the 
future independence of many 
citizens of small means, as 
well as the profitable employ- 
ment of thousands of other men 
and women 


(,ivt n uu automata receiving set, such 
Sa 1 1t n one it Incomes perfectly obvious 
that tin necessity fm standard Wave 
lengths m more or less shuttered I or no 
tnuttir on wliat wait length a transinittir 
nm hi < idling th« retciving op, rut or is 
bom I to pi I it up in the uiUrse of hi* 
mil, null Kinvirs ,y<l, At llu same 
tin tins mum griatly simplifies lilt 
M,rl 1 th opt i at >i who is no long, r 
olh r 1 I nmmpiilut, numcions handles 
m tl I n il s in, cssantlv in order to ketp in 
Ion h mill , v i> tiling taking plan in the 
etlur li 1 id it Imomts possibh forth, 
lam in t i , I t mi the sam, u suits with th, 
nut n it, i, , ivmg a, t as th, most skilled 
pi of i SSI I il >pi rator 

\ i mill i ol them uni lontrol ritcivtrs 
h iv, I n in use for sum, tun, proving in 
,\,r\ h i\ (lie out, nt i ms of th, designi r 
In f , I s\ i d of them win tmplovu) by 
tin Sii,i 1 f orps f ir d, teiting ,m*iu\ win 
less til ms In th, him, <f the portnbh 
Sigi l< ups ipptiMlus i hind , lank ouh 
mis [i ii I, I I ir lnving til, train of Real* 

Exporting the Bolsheviki 

(rl i If it Itagi 1,0’) 

\ ri gi in in whuh n gnat industry i* 

J at I i I m t 1 1 boom, prificunt in 
tin i u f lur, if mu in u« ry and inipl,- 
mnii i I in th, ptrfolion ol pirn i sues 
In »l h I hit in I isl iv may tie tarried on 
Readjustment in the Northwest 

Il a l rn \\ is asm i\ ,s fonnerly th, 
In irl ,1 tl, win I pun lauds hut must of 
th, tin I rlnsl, n ut and tin ptndurti n 
of lurid r In# I st it* lirlur linpirtinc, 
‘voril I mis h n, w,!l-i,(mppol mm him 
si ps ,1 r, f uigii luinlx rim n have come 
ti I u> 1 gguig mnlumry 1 Ills product 
of \\ is asm t uindrit s has bo n , mployed 
t, hi il i iiumlur if i ninpli tt mills m 
Aiihtnl i V Tim hill, that stumps the 
nnmi I tin hinder lunnufiu turtr upon 
en h I ir I pr id m id bv Ins null was in- 

v, nt III i m in in tin Northwest and 
ho iiih isstin l f a good nnrkit in foreign 
, milt 1 1 s "so th, pissing of th, lumber 
in I istry triiui llu n gi ii nu nti in, <1 has n it 
hr igl t um tnploi uu nt I o hiiim these other 
industius have helped to rt place it 

II pi, i of th, Holshtviki h the man 
witlio it i job 11, la readi to list, u to any 
si rt f talk if it lias any bturing upon! 
tin r, gulling of his bread mid buttir 
J In re mil In plenty of work for all if 
An n an iimuufa, turirs will cast an 
nu h r t windward by gaming new me 
ti in rs nitsiik of the l mted Htntos 
Th, ,Y(,nsion of our foreign trade m ew- 
s, n tin l not only for national prosperity but 
for / ntional nojdy 

Aerial Greyhounds of Tomorrow 

(Cmttnunl fr,m pagr 401) 

10 a sunil ir mooring tower for several 
w<iks at 1 tim< with winds blowing up 
t r >0 and more miles an hour, without 
sust uuing tin slightest d silling, 

I hi diiigihli sinus will b, no fair 

w, 1 lur piopusitiim so w< m, assured 
llu < I, limits of weutht r that have in- 
fill, 11 , ,11 airship trav, 1 art wind rain 
hail snow and fog It is not lit,ly that 
ran hail snow ami fog will of themselves 

11 i« 111111 It iiifliunc, on niiship flung 
tilth nuitiibli run proof tion-iibsorbuit 
» it, r mining th, nlmorption of water 
1 1 I th, unmiquent uuriasc (f yveight an 
n id, I Hail and snow will not adhere 
t th, huge hull wlnn m flight owing to 
tlu high »pc»d through the ait and in any 
1 as, as ihe pre< ipitatinn*Mght is not 
usuilly inori than 8 000 fcft,*ih<v ean bo 
1 ntiri ly n voided by flying aliove thw 
height I og might giv, troublo 111 lauding, 
but in flight th, nirship would bo above 
tin fog and n >t lie affected by it In 
Ian ling suitable naans would be taken to 
mark the landing plaee by mean* of <aptive 
bullnons or kites, and strong searchlights 
,ould be used on the ground Kain, hail 
snow and fog are also generally local in 
their occurrence, and could in any case 
generally be avoided by a short deviation 
from route Cross-Atlantic records m- 


| dieate that on the rasw steamship route* 
fog sufficient to Impede navigation item not 
occur more than 12 day* in a year tf And 
; there is the directional wireless to fall 
bat k on as ahead, suggested 

J he only important factor that ne«d be 
taken into consideration is wind, but in 
most css, s unduly strong winds call be 
avoid, d bv fl) ing at a higher Ii vol or sailing 
on s ilifftrent (ourse so as to avoid the 
st mm ami As is well known, there are 
11I s,n 1, vcl betwten cortain rlnwly- 
dcftntd latitudes prevailing winds of con- 
stant dirt, turn of whuh adiantag, maybe 
taken by suitably lt»>mg out the course said 
rout, tub, follow, d Again at" the higher 
1, u Ih tin r, is at most latitudes a 1 (instant 
drift of whuh advantage may be taken 
if tin wind- at sea level art unfavorable 
At unv rate thi matter of wind is not a 
He 1 lous on, whi n I he navigator has so broad 
a medium in whuh to sail 

Sky Pilots for the Sky Linars 
The uivigatiun of airship* i* similar in 
prill, lpl, to that of steamships but is made 
more iliffiuilt by much griater drift to 
b, allow, 1 for llu actual course of s 
ship bung the resultant of its own forward 
spoed and that of the motion of the air 
in which it m 1 in < it is impossible for 
tlu navigator to plot hi* true course 
rilatlvc to th, irth units* hi i* awuru of 
th, iniliim of the an When navigating 
over bind hi is able to diternune the drift 
of ins slop by observation of a suitable 
h\i <1 point on the earth g surface, and 
adjust his 1 ompass course accordingly to 
give, tin dtsirtd true course Over sea, 
of course no fix, d point is available , so 
if the motion of the wind is not known, 
th, tours, must be periodically oorrwted 
bv Hfltremomu al observation and do- 
Ii munition of his charted position 

\ reliable and cffei tiv, imthod of navi 
giti in is however, available with the wire- 
I, ss insinuation If the ship is in oommuni- 
, at ion with two station* they can deter 
mine the direction of the transmitted 
waves and signal back the ship * bearings 
from whieli the position can lie laid off 
on the ships chart and the new departure 
determined It 1* known that this method 
of dueetion was used successfully b\ 
tin German naval Zeppelin airships, 
throughout the four years of war but more 
especially during raid* 

80 from all that haa linen said, which 
bt it understood, is only a popular n suinf 
ol th, voluminous doiumeuts and drawings 
of the British engineers, it is obvious that 
at rial transport is dose at hand lech 
imaUy aorunautual men aro prepared to 
open airshiji routes to-morrow financially, 
thin 1* some question Thi engineer has 
gone ahead and done sH tin planning, 
Ihu lonstructors stand ready to cxieute 
th, plans ulrcady in hand but the capital 
for *uih a project is still to come And it 
will come for thi airship must soon 
develop into a rapid moans of travel 
bit wen distant utios and countries aud 
contim nt* 

New Industrial Uses for X-Rays 

I N an address delivered before the Bir- 
mingham and Midland SoicntificBocUrty, 
British, on tebruary 19th, Major HaU- 
I d wards stated that radiography was 
eujiablo of much wider application to 
industry than was generally supposed to 
bo the owe He mentioned that X-rays 
bad alroudy bech used 10 connection with 
the examination of metal caatinge, and 
showed some radiographs of aero engines 
whuh plainly revealed defect* in the 
internal structure of the oa* tings Oar 
tridge* had also been subjected to exami- 
nation b> mi ana of X-rays, with the 
result that mt qualities in the disposition 
of the metal sufficient seriously to affect 
the trajectories of the jirojectilos, bad beam 
disi overed Wood for airplanes had been 
examined with useful results, and ha sug- 
gested that the investigation by means 
of radiography of conditions of strains, 
compression and bending woqld yield in- 
formation of much importance. g 


American Telephone and Telegraph Company 
And Associated Companies 

On* Policy On* Syitmm Umvortcd Some* 


Two New Automobile Books 

Ry VICTOR W PAGE, M E 

Member of Sue «*ty Automobile Engineer* 

How to Run an Automobile 

Tins treatise ruch toncis, mstrui turn* for starting and running all 
makes of gasoline autom ibili s 1 a lot 111 fir them and gives distliutue 
featiin* of control Dismlcs e\,r\ slip f r shift ng gears controlling 
cngin, <!i 1 borough!, illuitntei True $1 00, bv ma 1 $110 

Storage Batteries Simplified 

II is the hi , at up to date book on this sulijrot Describes fully 
the i \ ih 1 ihs 1 (,< uhl Willard 1' 8 I an 1 other storage 1 it tery forms 
in tli (epos list nitci for nutnmi le htati nuv an i marine work 
N tli k f imp, rt 11 ec I 1* lien imittid tl at tlu r, 1 I r slioull know 

n! it tl j 1 Ii al ,|e 1I1, in an I 1 it, ol storage b&tttnes No dctuils 

liiv, lui sligl U I ihe 1 list rue ti ms for < liari mg and care have been 

mad, l s 1 »t It ns | os il le J r i0 I ages Verj 1 ully Illustrated Price $2d>0{ 

b\ in t il »2 15 

Book * **nl propotJ to any atUr*u on roettpt of prit* 

SCIENTIFIC AMERICAN PUBLISHING CO 
Woolworth Building 233 Broadway. Nsw York 
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DURAND 

STEEL LOCKERS 



S OME people are blocking 
prosperity by holding up or- 
ders in hope of a drop in prices. 
If we all did that, business would 
be at a standstill. 

Professor Irving Fisher of Y ale 
says “We are on a permanently 
high price level." 

Patriotic, far-sighted business men are 
going ahead. Business has got to be 
good to meet war taxes, to give jobs to re- 
turning soldiers, and to create prosperity 

Bay uistfy; bat bay what yon need. 

Writ* tu of your particular ntmdl re* 
garbing •(••1 locker*, or *t**l rack* 
Ca ta logue of either on application 

Durand Steel Locker Co. 


The “BARNES” Positive Feed 

Upright Drills 




Kindly keep your quorlce on separato sheet* c 
paper when cumwpondtng about such matters a 
patent* aulru rlptl nix books tu this wl 
greatly facilitate anew orlrig jour question* as ii 

lhe full name and uddre-w should bo glvtn o 


No i 


b paid It 


signed queries Dull hints to < orrespondenta an 
printed from time lo Him and will be mailed on 
request 

(14d(>7) M (_ asks \V hy dm a the month 
or Fobruary < on lain _k dujs and when the yoai 
Is I eup li uinlalns .')<lua\K Why not 40 oi 31 
days like other months A Hu txtra day is 
lnseited in D thruary tvutv four vtars In oidet 
that the seasons of the voar may remain In tin 
same mouths )h*i petuully 1 hus it will lw w lilts 

month# for llimuandt of Mars Indeed H wll 
romain wi a# long as Him shall Inst by viuiltfm. 




n hum! 


thus 1 


a mnaindei 
it 1 cap j ears I 
but 2000 will 1* a hap ytar I ht reason for all I 
this I* that tht ytai linn an exatt numbei of days 
In length It is lt>6 days ’ hours 48 minutes 
and 40 second# in length Hit Jti i dura laiuiut ! 
he divided Into 12 months ol equal length T In 
hours mlnultw and is tends Inn ease the dllBctlllv 
of making a i ttleiidar whit li will outer the year 
with n<> rent limit r 1 his i aimol lie done Julius 
Caosat arranged (he taltndar so that Jauuai i 
and every other month horn lantuuy that la the 
odd months through tht year had <1 days anil 
the even months had Hi thus excepting Foliruai i 
whk h had H> In leap years and 20 In other yiam 
thus January Alan It Mav luly September and 
Novenilxr had 41 davs and four years aveiagtd 

and tins excess make# n mxiwsary to omit Hi 
extta day In even loo s a* atalrd atvove him 

been made In the number of davs lu the month# 
till we have the present atrangoment Kebruaiy 
however oontlnui s to Ik the month whit h has Un 
leap voat Inn tan 11 nil all tills i 


> get you the bonks from the shelves 

(14308) NAS nxIvB 1'ltasi toll ip 

wtan v ultimo of any substance will v nigh 
) 000 20 000 It) (MX) 40 IMM) foot In tl 




is thue any d 


whether those weight* 
land ur straight up into the air from the sea A 

I he weight of all IxxlU s due to gravity dot ream « 
as we rise aUive or go below the surface of tin 
earth Nor does It matttr whethor the weight w 
taken on a mountain sltli or in a balloon oi air 
plane It is the uUiatllon of the earth a* a 
whole which gives wilght to a body on It Tht 
air on the othei band hum a up all bodies as much 
os the air weigh* whith the I tody displace* This 
linoy antvl# gi latest at tin *t a level and detrcaat# 
as we oattml Into tho air At about three milt# 
weateabovt half lhe alt tht buoyant y ■* reduced 
bv one half and the apparent weight I* Increased 
hy the *ame amount If then we had a solid *t 
light that the dot ream of Its weight by grsvlty in 
going up from tin earth s surface was less than the 
Intros*) of iis wilghi from the buoyancy of tin 
air It would wt Igh more at a i mist lerable altttud. 
W« do nut know any ton It solid 

(1 130(1) C V W h»ks Y\ culd solenoid# 
arrangod to prodiut a retlprtxailng motion of a 
tore controlled by an auiomatlt reversing awluh 
become suporhtated on continuous use If wind 
Inge were rated jar tbn < orris t amphere turns 
A Jr your solenoid la rlurtgucd as you dcscrlbi 
It will not overheat any more than any other ctli 
which Is < arrylng Its piopu i urient The currenl 
which l* spent In heat in a wire Is the cost of carrv 
Ing the current on its wav ami Jt must be paid 

I I cannot lie avoided 

(14310)1 M II asks Y\ ill j ou please »n 
form mo lfiMsssIble as to what can bo added Ion 
mixture of act lone and act lit ether which proven '> 
rapid tvaporallon when tbe mixture 1* used as u 
solvent of the celluloids A We do not knot 
any way to provmt cvapoiatton of a votatlli 
liquid exiept to shut It tight in a Jar or boul 
The free space will thin homme satuiated with 
tbe vapor or the liquid and sftcr that state i# 
reached there will be no further evaporation 
(14311) B H asks la while a color? If 

«o please explain why ll la not a color 2 On some 

thermometers there is a glass tube (tiled with this 

liquid and crystals which is supposed to Indicate 

weather This tub* Is seated up and I do not see 

bow toe atmospheric pressure, and humidity can 

Mfsot the contents of tbe tube Sow does It 


WILLIAMS* SUPERIOR 

DROP-FORGINGS AND 
DROP- FORGED TOOLS 

Among our nuny standard lines 
of ittfunof Machinists’ Tools, 
Wl Ll JAMS VULCAN" 
DROP - I'ORCjI 1) SAhHTY 
LATHE DOCS ment special 
mention Their design pren ides 
safety absolute and unquihhed 
because automatic for the oper- 
ator, with m iximum strength 
and better balance on the lathe 
hor extreme service, they are 
m idt with two screws Dogs 
can be furnished with projecting 
squarehead st rews, but these de- 
stroy tht sifety feature Bentand 
Straight Tail Patterns, 16 Sizes, 
% to 6 inch capacities 
Better Lathe Dogs than these 
cannot be made 1 hey embody 
all the qualities that entitle them 
to rank with our other Standard 
lines of Su/u nor Drop-Forgings 

Complete lines of Clamp Lathe 
Dogs and Milling Machine 
Dogs are also carried Descrip- 
tive booklet on request. 

J. H. WILLIAMS (SL CO. 

" Th* Drop-Forging Pwopla " 

Wttitrn Office end H arrhonse Central Offers 

l S. Clinton Street 28 Richard* Street 

htcago, Illinol* Brooklyn, New York 


Here is Our 

New Rear Axle 

Pressed Steel 

Produced after 15 years successful building of front and rear 
automobile axles complete wi h hubs for the trade It combines 
the gre t strength and durability of our own special formulae a, eel 
with simplicity of construction 
We have named it the 


Salisbury 

STANDARD TYPE 

Axle 



I weighing 1700 to 4000 pound# The rrar »xle it preued 
ig rhdfi thi I mnt axil n dinj forged Ourniw reit all* 
npa.t nlcnl h*« frwei [ am leu liallr to grt out of order, 
tot bind or grind horn loo ugtd adjustment 
1 he manufacturer who ijwciGr# cur axlra add# a 
•trong wiling poult to the proqwcbve pur ch fiver 

SALISBURY AXLE COMPANY PERU AXLF COMPANY 


Made in lour standard me# for 
rtrel with rhiome nickel *tiel d 
ha# many excluuve feature* 11 
ball bearing# eaiy to adjutt but 



Jamas town, New York, U. S. A. 


Peru, Indiana, U.S A. 
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Why does Swift & Company handle 
poultry, butter, and eggs? 


For the identical reason that 
your retail dealer handles them. 

He has the Ice box necessary to 
keep meat fresh and equally nec- 
essary preserve poultry, but 
ter, and eggB. 

And he can reduce his expenses 
for rent, salesmen, and delivery 
service, by selling more goods 

And he can serve you— because 
you often like to buv poultry 
eggs, butter, and cheese when 
and where you buy your meats 

It would be inexcusably wasteful 
if he did not do this. 

Just so with Swift & Company 

The retail dealer finds it o con 
vemence to buy other goods dc- 
sides meat from us 


We have the equipment— refrig- 
erator cars and refrigerated 
branch houses built to keep meat 
fresh and just as necessary to pre- 
serve poultry, butter, and eggs. 
And we have the distributing 
organization — branch supply 
houses salesmen and delivery 
equipment taking our goods to 
the retailer s store 
It would be an inexcusable eco- 
nomic waste to use this nation- 
wide distributingorganizationfor 
nothing but meats. 

Our entire selling cost is kept 
down by volume of business, 
made larger by handling poultry, 
butter and eggs. 

Swift & Company furnishes the 


most direct marketing route from 
the farm to the re'll 1 dealer 


I Swift & Company, U. S. A. 

EitMbhthud 1868 

A nation wlda organization ownad by more than 23 000 atockholdara 


The Model T Ford Car 

Its Construction, Operation and Repair 

By VICTOR W. PAG£ M. E. 

A New, Complete Book for Every Ford Owner, Dealer, 
Salesman end Repairman 

300 ( 5 x 7 ) Pages Over 100 Specially Made Engravings and 2 Large Folding PUts* 

Price, $1.00 

By Mail, $1.10 


TWMOOCLT 

FORD CAR 


n for FORD DRtVKR- « 


I a prnit «u my fron Jiftinl knffwlefltr 
V llllHiUAlKD AND POLLY fcXPi A1NFD 


owners lira 
i tii. FoBli who 
« writ., tar tM 

repair rap- 


w SCIENTIFIC AMERICAN PUBLISHING CO. 

Y Broadway Wool worth Building New York, N. Y. 






Rmt Axiet Stod Wheel* Lockmf Differential! I j t 
for Motor Thudu /rift 

EQUIPMENT 


/^LARK Internal Gear Axles 
^ have the advantages both 
of chain and shaft drive. They 
are light, strong and efficient 

Clark Disc Steel Wheels give 
real and apparent strength to 
motor trucks. 

Clark Equipment is found 
only on good motor trucks 


Clark Equipment Co. 

Buchanan - - - Michigan 


Informative Literature 
Mailed Upon Request 












CROSS COUNTRY 

For every transportation need MACK Trucks have proved them' 
selves unbeatable In cross country freighting, in city delivering 
— in short or long hauling — they accomplish the most baffling 
tasks under every condition of road, load and weather 
MACK Trucks are setting new records for on-time deliveries 
and economy-performance 

Made with specially constructed bodies to fit the needs of your business. 
Capacities 1 to 7j^ tons — trailers to 15 tons. Immediate delivery now 
available Vnte for further specifications 

INTERNATIONAL MOTOR COMPANY 
NEW YORK 
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Better Workmen-Better Hfek-Better World 



rmm 


V R **?* e ®S°f nc y J comutmt with the E*« repat.tio. 

I adership and WcOfd of results 


T HE line of all progress is through human 
progress. In any productive organiza- 
tion aiming at greater output, less waste, 
lower costs and higher quality, betterment 
starts with better workmen 

So do not number your organization by hand* £ount 
the heads — and the hearts Tram the heads Win die 
hearts The hands will then be capably and faithfully 
used in your service 

Such progress marks those concerns which have em- 
ployed Estes Service L V Estes, Incorporated, is an 
organization of skilled engineers who are also practical 
working men Estes methods attempt no unnatural 
stimulation to unusual production Men are never mis- 
taken for machines 

Estes service will develop for you workers who are 
willing to work, individuals who are ambitious to suc- 
ceed, employees who are better, happier, more con- 
tented citizens 

Information for exocutwea, A 24 

page book “Higher Efficiency” tells more 
about this service ft m free to executives. 
Request it on your letterhead today No 
obligation incurred 


a i i nf m INDUSTRIAL BNCMNPm# a*— 
1502 Century Bldg.. 202 South Stole St, Onego I 


ESTES SERVICE 

The Solution of Industrial Problems 
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Ch»rln« Allsn M ji I imrlent Omni! Muon Treuurnr 

All* ( II It i 4 r Ittrj *11 nt 2JJ Hr alway 



nitutrnUtd artt< l«n m t ) » t r n! c I Wih l primimrinn 


I he otje t (f this J wild is ti rerorl a until y and 
luridly the latest srientij r luihimal mil industrial 
news of the day As a uctUy j un d it is in a past 
turn 1 1 mini unre mtinsting lei el >] merits before they 
are published elseuhere 

The Editor is gl id to hate submitted to him timely 
arlt he suit Me fir thu i lumne especially uhen such 
articles are arramp itue I I u j h I y iphe 

Jellicoe on the Grand Fleet 

S FT DOM if rvir has the, commander m-thitf of 
ninnl oi military fortes Rivtn to tht publii ho 
(undid and illuminating a storx of his uur it 
pern-ntPH as ih found m tin r >(M)-pagc voluim writtm 
by Vduural Jilluoi and publishttl by tl« Gc >rm II 
Doran Company of this city limit r tin lit It lilt 
Grand I hit 1 he book produitd a pomtivi stnsution 
upon its first publication in I oudon — as will it might 
for the British peoplt It mind ft r I hi first tinit upon how 
slender u thread in tht first ttw months of tin war hung 
tht futt, not tntrtly of tin Hntish I uipirt but of the 
whole Allied must 

1 hi work has Iren spoken tf as an apologia 
writtt n for the express purpose of defending tht author 
against tntuisms of his strati gt and partn ularly of 
his tactus in the famous bat tit of futlund but we arc 
frtio to confess thnt a careful reading of tht book has left 
no suth impression upon our mind Rathtr t»t tarry 
away the impression of a Htrnightft rward story told 
with eharm tensile siulormau frankntss of the day 
by-day exptriintt of tht flttl w vitwetl from tht 
position of its commander in t hie f Had the Admiral 
been writing a pmatt diary of tht war ht could start tlj 
have been more ffank in his state mints of debits in 
strategy that hud cvidtntU bit n impost d upon him from 
without or m his rtvtlation of the utiprsparedness both 
of tho (.land Hint and of its naval basts m tht North 
Boa for the stupendous task with whit It it was mo sud- 
denly oonfronttd 

And rtadiug between the linos those of us who follow 
the course of naval affairs iu the United btstes are able 
to place the blame for unpreparedness where it belongs 
It was not the fault of tho Jelheoes the Pc rcy Hcutti and 
the Btattvs of tht British navy that the Grand Heet, 
short of destroyers short of submarines short of scout- 
cruisers short of uji-to-dati rangt tinders and search- 
lights, was ordt red to Ncapa 4 low an utterly unprotet ted 
bast opt n to d(strn>tr and subinnrine at tat k - no more 
thur fault than it was the fault of our own Dewevs 
and Simses and Iiskes thnt our hattltHlup licet was Icrs 
than one half of its propt r anil ntttssarv strength, and 
thnt the Heet we pemstssid was wofully short of scouts 
and destroyers and hnd no battle t ruist rH whatsoever 
So long os naval appropriations art made the sport 
of the politicians a great naval power like the Umtid 
States or Great Britain will Is t untimmlls fattd with 
tht possibility of dmostti And so long ns a politician 
like l hurt hill tan font a Grund I lut to do its ttmling 
in a ri tptn and imdifcnchd harlair ti|iening onto sub- 
inarine-iiilt ste d watirs or bring strong pressure upon 
that 11m t (as C hurt lull at tually did) to engage in such a 
Kind veiituit ns a bombardment of the Heligoland fortH 
tht inorili evenof thohigh tomninnd will bo disturbed nnd 
tht ir sort m ms of themselves and tin ir strategy shaken 
It i« iiimring to It am how slight was the superiority 
in capital ships mid how decided the infenontv in 
dtslrujtrs mid light truisers of tht British to the Ger 
mans in the North Sea during the early months of the 
wur Being tht blockaded Hut the Germans could 
elect to (Oine out whe 11 every ship of the High Sens Heet 
was in perfect slm|H I ht British due to continual 
cruising in one of tho stormiest of s< as always had 
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stum ships undergoing rofi^’w r< [ or* 1 hus, Admiral 
felheoe tills us that towaf^l U cl >st of October the 
Grand 1 lent whs t onmdcralijljf^rt ak tied apart from the 
fait thnt it had lost the ^Audattous The Ajax 
had thveloped condensor defect* Iron Duke had 
similar troubles th< OKion” bod t > be sent to Greenock 
for t xauunation of the turbine suj ports wluth apjieared 
( > It dtftttivt the “Omwjqotor (all ol these it should 
bi noted nre dreadnought Vtttleslnpsl was at Devon 
port re fitting anil the “New Zcalund was in desk at 
triuiiHitv I he Inn mid Vgineourt having been 
ntwly < iminissioned, could net ye I be regarded ns 
elhfiint so thut Hie druodsunighl fleet consisted only 
of 17 < ffe e live battleships add hve 1 ttle-e ruisers The 
( e i man ilreuelnought fleet at the time comprised 15 
battleships and four bnttle-orniser* with the Blue hi r in 
addition 1 ve rvono will agree With the Admiral when he 
savs I he margin of superiority was therefore un pleas 
nut 1 v small iu view of the fact that the High Seas Heet 
possessed H8 destroyers and the Grand licet only 42 
\dmirul Min in suv* that he off in wtindeted why the 
( id mans did not make greater efforts to reduce tluc 
British strength iri tapiial ships by destroyer or sub 
mat me titlarks on the British las a during those early 
days l In y posse ssc d be saw in comparison with 
tin uses lot whteh they wen ntpiutd almost a super 
flinty of di str event certainly a superfluitv as compared 
with nursilvis and they toulel not haye put them to a 
lx tie i ust than m uu attack on be ipu l low during the 
eaily months of t lit 1014-1016 winter 

Speaking of the frequently -Hindi suggest ion that tht 
Grand 1 let t should make an nttm k up in the High Heas 
f hi t at anchor in its homo port ht hiivs they not only 
posst mm d tht most powe rful and mnph urtillt ry defences 
but wt km w also that the Germans had a very effit lent 
mining serviet and w« were justihid in assuming that 
they had proltitid thur naval basts bv extensive mine- 
ht Ids Wt on the other baud welt entirely unprovided 
with 1 1ns parts ular form of deft m e 

lake u altogether it is evident thnt the Ge rnians 
missed their great opportunity nt tins verv time How 
they failed to know of conditions at beapa How is 
purzling to say tht least Die 7t pjie tins should have 
provided this knowledge I he Vduural s own suggt stum 
is that it may have seemed impossible to tht German 
mind that we should place our Hot l upon which the 
Ftupirt di [m mil (1 for its very cxiHtuue in a position 
where it was o|xsn tn submarine nr destroyer nttaek ' 
Heading between the lines it is very t vulent that Admiral 
Jtlheoe and his Htaff were not responsible leer the selec- 
tion of Stapa I low as the naval base in those perilous 
days 

The Revival of Amateur Wireless 

T HESE arc gloriously busy days for a certain class 
of Young America familiarly known tut the wire- 
less amateur In the attic or basement, city 
liedroom or bat kyard shed, he may be found in his spare 
moments hard at work getting his station in order The 
accumulated dust is being wiped off tuning coils, tele- 
phone reccivi rs and variable condensers and the various 
components are being feverishly assembled and wired to 
receive the win less signals And in many instances 
the re is a sc use of restless expectancy not unlike that 
whit h t omt s ii|Hin one waiting for the curtain to nH 
for the dctisive att of a plav for the fact is that much 
has bien done in wireless telegraphy and telephony 
during the past two years and there are many new and 
st rangt signals ready to greet the amateur 

It was the recent statement of Acting Secretary 
Iloosevt It of the Navy, to the effect that all restrictions 
on reteiving wireless stations were raised os from April 
15th last thnt revived aroati ur wireless I ver since the 
war tlie amatt urn had been prt vt nteel from transmitting 
and rt reiving and while many are disappointed that 
only th« receiving restrictions have been removed, all 
art agreed that the Nav> has it least made a start 
toward the freedom at the air, so to speak, as in former 
davs of jicane It canuot bo much longer before the 
restrictions on transmitters will alto be removed, re- 
storing amateur wireless to its pre-war status 

Amateur wireless is to be mure firmly established than 
ever before Having been successful in warding off 
proposed laws intended to stifle amateur wireless from 
time tn time in the past, the young and old Americans 
engaged in this most remarkable of all hobbies are in a 
better position than over to maintain themselves Surely, 
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it would be an ungrateful government that would again 
challenge them after their remarkable record in our war 
efforts 

Aside from having supplied some ton thousand radio 
operators, who stepped into the Army and Navy prac- 
tically ready to bo put to work, the wireless amateur* 
of this country supplied our Government with leading 
radio engineers Major Edwin Howard Armstrong 
for instance, has been a New York amateur, and Presi- 
dent of the Radio Club of America During the war, 
he has been in charge of the Hadio Research Section 
of Uu U S Signal ( orps in 4 ranee He is the inventor 
of the well-known regenerative vacuum tube circuits, 
which greatly helped to solve Navy rutlio communication 
problems He helped to jMirfett the radio receiving sets 
for airplane use, thus permitting instructions to bo re- 
ceived mxtantl) ms tail of by means of cloth strips on 
♦he ground as formerly He designed a verv efficient 
multi-stage amplifier for use in amplifying tho weak 
currents in small receiving loops, and so on He has 
been an assistant to Prof M I Pupin of Columbia 
University and the winner of the gold medal of the 
Institute of Hadio Engineers for the best radio invention 

I hen there is 1 Johnson, Jr Dirt t tor of the Radio 
( lubof America in peace times and I xpert Radio Aide 
U S Navy, in charge of technical division of the Naval 
Vircraft Hot turn, during war Hi was the organiser 
of Iht forigoing-numtioned division which, within a 
few months, had in operation radio telephone sets on 
hoaid most Naval seaplane s whith greatly helped to 
patrol our roast during the U-boat stare Incut H 
Sadimwatt r l) H N radio offitei in charge of tho radio 
technical work on Navy NC planes that will start across 
the Atlantic, also a Dint tor of the Radio Club, Ensign 
4 rank King, 11 S Navy, radio officer in charge of Radio 
Laboratory for Airt raft Radio at Nurfolk, Va , and later 
radio olliter iu charge of Navy aircraft radio work m 
I ranee who is a past president of the Radio flub of 
America Ensign George Ht* U d Navy, radio offioer 
in eharge of Radio laboratory for Aircraft Radio at 
Norfolk, and lattr in charge of radio work in England— 
these and many more, arc old-time wireless amateurs 
whoso hours upon hours of experimentation and tinkering 
were capitalutd to tho end of helping the United Htates 
win tho war 

So thut can bo no doubt that tho wireless amateur has 
proved his nght to existence He reOnters into his 
hobby with a broader knowledge of wireless in particular 
and electricity in general Wireless communication is 
more mysterious than ever, and primuses far more in the 
future than was ever believed possible Long live the 
wireless amateur 1 

Popularizing American Aviation 

A VIATION is a thing whith requires constant 
advertising if it is to survive Before the world 
war, England, Jranoe and Germany kept up 
public interest m airplanes by aviation meets, huge 
prizes, and spectacular feats In marked oontrast, 
little was done in America, and u a natural result the 
public cared little about airplanes When wo entered 
the war our aeronautical equipment was conspicuous 
by its smallness snd general backwardness 

In order that we may not lose our splendid position in 
the aeronautical world, which we have gained through 
almost two years of intensive war efforts, it la to be hoped 
that airplanes and airships will lie kept before our people 
In this connection the coming Second Pan-American 
Aeronautic Convention and Exhibition is a hopeful Sign 
of our future aeronautical policy This gigantic under 
taking will be held from May 1st to June 1st, 1919, 
inclusive, at Atlantic City, N J , under the auspioes of 
The Aero Club of America, The Aerial liOague of Amer- 
ica, and the Pan-American Aeronautical Federation 
Exhibitions of the latest types of lighter- and heavier- 
than-air machines, the reading of technical papers by 
the leading men in the aeronautical industry, motion 
pictures and lantern slides, races and contests of ali 
aorta for all classes of machines, paraohute contests, 
interoollegiate contests, aviefte (bioydles and motor- 
cycles with wings) contests— ali these things are feature* 
of the remarkable program for the month of May, 1019, at 
Atlantic City, N J The governments and aeronautic, 
sporting, scientific, industrial and civic organisation* 
of the United State* and aii the countries of the world, 
excepting Germany and her attiee, are invited to send 
representatives to attend this great aeronautic event. 
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Naval aod Military 

Training for American Merchant Marine. — The 
United State* Shipping Board recently announced that 
•woe the establishment of its squadron of merchant 
marine training ships m January 1018 up to the farst of 
April of this year, 22,323 Ameru an ( ituens were accepted 
for training on the ships os apprenticed sailors, foremen 
and stewards The course of training is two months and 
the Board announces that it now wants 2 000 mon 
young men for the training as apprentices 

Zeppelins as Naval Scouu —The Orman i demon- 
strated during the war the supreme value of Zeppelin* 
for naval scouting Admiral Sims in urging tin con- 
struction of these airships refers to the trip of a German 
Zeppelin from Jamboli in Bulgaria with supplies for the 
German force in Last Afro a When she had proce eded 
beyond Khartoum, ahe was recalled by radio because of 
the surrender of the German forces She covered 4 800 
miles without a stop and was aloft for 100 hours 

To Organise a Trench Mortar Regiment — 1 he 
wartime organisation of trench mortar batteries with the 
divisions is to be abandoned in favor of a single trench 
mortar regiment, which will he organised as a part of 
the army artillery to bo assigned for duty by the army 
commander Trench guns resulted from stabilised 
trench warfare and the divisional batteries lost their 
ueefulneas excepting under sjKuial conditions when the 
Allied attack turned the warfare into an upon struggle 
For that reason, the treni h uiortar units of all divisions 
were among the first to be sent home 

Port Facilities In the United States — Ihe United 
States Shipping Board baa drawn up a list of ports and 
harbors of the United States which aro capable at mean 
low water or moan high water of accommodating vessels 
of 3,300 groee tons, with a maximum draft of 24 feet 
They are listed in three classes with 24 in ( lass A, 10 In 
Claes B, 29 in CIom ( , and 8 in f lass D, making a total 
of 71 ports capable of accommodating ships drawing 
24 feet Nature has been bountiful in providing our 
21,000 miles of ooaatline with deep landlocked bays and 
broad eatuanee which uffor safe harbor to ships of all 

Artillery in the Late War. — In his final dispatch, 
Field Marshal Sir Douglas Haig gives some striking 
figures showing the growth of ordnance In 1914 the 
British had one machine gun to 300 infantrymen m 1918 
they had one machine gun to 20 infantrymen, and their 
artillery rose from 480 guns at the outbreak of the war 
to 6,437 at the signing of the arnustn e On the first day 
of the Homme battle in 1916, 13 000 tous of ammunition 
were fired by the British, in 1917 on September 20th and 
2lst, 42,000 tons weie expended and in the throe days 
when the British broke down the llindtnburg line Sep- 
tember 27th to 29th 1918 nearly 63,000 tons of shells 
were fired by their artillery 

Men Versus Ships-— An outstanding lesson of 
Jelliooe s story of the Grand I leet is that it is men not 
material, that win battles The supposed great super- 
iority of the British fleet over the Germans ui thi North 
Sea simply did not exist, at least in the earlier stages of 
the war, when tho German High Reas Fleet consisted of 
15 battleships and four battle-cruisers, and the British 
Grand Meet of 17 battleships und fivo battlo-e misers 
Tho British excess in battleships was olfsct by the faet 
that Germany had between 80 and 90 dewtrovers to 
Great Britain’s 42 I hast figures apply only to the 
North Sea, where the total German strength was con- 
centrated and where a part only of the British fleet wus 
preaent 

Lait Year'a Shipbuilding Output. -Outside of 
Germany and Austria-Hungary, the shipyards of the 
whole world during 1918 produoed 5,477,444 gross tons 
of merchant shipping, as given in the Annual Summary 
of Lloyd’s Register of Bhippmg l his is 03 per cent 
higher than the total m the year 1913 winch held the 
record lor construction and included the output of 
Germany, Austria, etc The total for the United 
Kingdom in 1918 was 1,848,120 gross tons and the 
output for the United States was 3,033,030 gross tons, 
whisk is equal to that for the tea year* 1907 to 1916 in 
the United Btatee, and half of this was built cm the 
Pacific Coast. Of the United State* total output of 
8,033,030 tons, about 1,000,900 co ns iste d of wooden 
•hip*- 


SCIENT&tC AMERICAN 

Science 

An Ornlthologlcal'<$tob4>ery — I>r 14 J Holland 
director of the t arueg&’Museom announces that a *hip- 
ment of birds t ollectedtfor the museum by S M Kluges 
in branch Guiana and JArasd was brok<n into and robbed 
of a largo part of itS ''contents on its arrival in New 
York uty early in Pgfcruary Purchasers of ornitho- 
logical spiii mens are Warned to be on the lookout for 
the stolen property 

A Service of Eugenic Advice — 1 ho Eugenios Bet nrd 
Ofhie at ( old Spring Harlmi Long Island reports that 
it carries on a rapidly increasing amount of lorrispond 
enro in rosponse to requoile for advue conn. ruing tin 
ouguilcid fitness of proposed rnumagis Musi inquiries 
grow out of two situations vir (1) lontiniplated umsin 
matings and (2) the awmagi of persms m oru or both 
of whose families there is i m uruputlui tuinl Persons 
making requests for odviie along tin si bnes are always 
required to pr< pare family-history data according to 
mstiuitions given by tbi Office 1 ugenioal advi e 
is then given in aicordame with existing knowledge of 
the inheritance of traits 

New Sources of Rubber in the United States — 

On behalf of the Carnegu ln-t itution of Washington an 
extensive survey of the Great Basin region for ruhber- 
praduting plants was begun in the yiar 1017 as a war- 
emergency project During 1918 this broadened into 
comprehensive search throughout the westi ru l mted 
States for Hiiecies known or suspected to loutuin rubber 
and the work will bo continue d until thi mhbi r- producing 
possibilities of the native plants at bast hat e been fully 
investigated A chemical laboratory has been installed 
for the grinding and extrmtnm of the plant material 
In addition to species of t hrynothamnus and hru nmeria, 
the first genera studied 1 H gi nern and 10 spec lea have 
been examined chemically and in four of these the per- 
centage of rubber was high enough to warrant the hope 
that tho species may serve us a commercial source of 
rubber 

Weather Bureau Begins Work In Volcanology — 
Under authorisation of tht lurrent appropriation act 
for the Department of kgrie ulture which provides 
110 000 for investigations in vol< unologv the U S 
Weather Bureau on February 16th 1919 formally took 
charge of the voloanologu al observatory on Rilaueu 
Hawaiian Islands Prof 1 V Jaggar )r formerly of 
the Massac husetts Institute of 1 cchnolngy who has been 
diroctoi of the observatory since its foundation will re- 
main in charge Ihe inv< stigati ins at kilnuea wire 
begun in 1912 under the auspices <f tin Massac bust tts 
Institute of 1 oelmology, and sinte 191 i have bom uiuiu- 
tatned at tlu expense of the Hawaiian Volcano Research 
Association lonsistmg ihuflv of it sole uls of Honolulu 
It is expected that the Weather Bun ms work in vol- 
canology will be developed in many dc tills and event- 
ually bo < xtended lo Vluska and otlu r regions unde r 
the control of tho United State* in which aitive vol- 
canoes exist 

The International Catalog of Scientific Literature 

— 1 his important n< lentihc bibliography is mil mull v 
published in 17 volume's per annum nneh volume being 
Unvoted to a sc parato brant h of sc linn 1 he last annual 
report of tho 1 luted States hmcau of tins undertaking 
situated at the Smithsonian Institution a alls ittuiti ti 
to some of the, ditheultiea that h it e arisen in e mse pic lie e 
of the war 9ix of t he re gi mat hurt ail* viz ( mens 
Austria, Hungary Poland Belgium und Husain ire in 
arrears with then contributions t> the extent e lenrly 
49 000 pe*r annum, and it will be metssaiy^e lit un 
a subsidy from some sour e lo (inane e the f jonth 
annual issue of tho ratalog ns w we done m eoi motion 
with the fourteenth issue for w hie h giants were e itamed 
from the Koval Society >>f I mehm and the ( arnejne 
Inundation of New York It is especially interesting 
I o learn that the work of mde \iug the literature published 
in the countries whose regional bureaus have closed has 
been corned on largely by the central bureau, m London 
where already 15 000 reference e ords have been prepared 
for the German literature of 1915 Ihe central bureau 
could continue to index German literature, in rose 
Germany i* excluded from cooperation m the enterprise 
in years to come It has been proposed to broaden tho 
xoope of the catalog by including the literature of various 
technical industries, instead of hunting the work to 
pure wCieaoe. 
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Electricity 

Improved Lightning Discharges — According I 
the Krtue (iMrnh dt / hhrtn tU a frcncli patent 
has been taken out lor a new f irm of lightning disc burger 
of the vacuum tip* fhe ikh | rinciple < outlets it 
using a radioactive salt (radium chloride is suggested 
to furnish the necessary a is in tic tube to pi aluir an 
inst aniline our disc hu i gi across tli gap in this wax it in 
claimed tlu turn lag I e tween the application of tl» 
ixeiss voltagt and the ills hngi is matirmlly lessened 

Resumption of Amateur Wireless — \I1 rc strie Li >uh 
upon the use of radii in i n ing stall ins otlu r than tlu sc 
use d for (imimcii i el tuiffii were it mixed on \pril 15th 
last I hi orcli r wliuh a us tiiiiouiiiid ly Gting 
Secretary Koisixclt if the Navy Diputnunt applies 
to amateur technic il txpe rmirnlul and eithe r e>t ilions 
The restmtieins on transmitters heiwtvnr re mum in 
e (Toe t fur the time being 

Radium Indicators for Switches and Pull Chains 

— Among llu latest novelties in (ht t leetricul e <|Ulpn» nt 
he Id art Hit Itinunotis pendants buttons and thumb 
taekte fui lllelie ut i ng. tlu faisitinn of a Kwiteh or pull 
chain soeket in (lie dark These pendants buttons 
and thumb tacks an tn itcil with n radium romp wind 
which emits u steuelx gloxv in the dark and who b does 
not bu< ome exhausted fir many years Aside from 
nerving to indie ret e tlu location if elutrii switches and 
jKoidunls these luminous indicators tan be UR<d for 
indicating the edge of a table, eliair piano or other pieces 
of furniture 

Peat Excavating by Mectrlclty — The offinont 
digging out of peat practically necessitate* eoroe form 
of excavating machinery and it is interesting to observe 
that according I o I he London hUrtrtrinn, an electrically* 
driven appliance of tins kind has been in use in Holland 
for over 20 yews It e (insists of a strong frame support- 
ing several vertical burs terminating in steel knives, and 
also buckets, into wliuh tlu pent when cut out is de- 
posited Ihe machine is drive n l v an electric motor It 
l* possible) to eut 1 100 < utile yards of peat per day of 
10 hours whieh is equivalent to about 330 tons of dry 
punt 1 he mtu lime e mi be propelled forward on rails 
laid on the surface of the peat or when tho water-level 
is near the surface on the deck of a raft 

Electric Precipitation of Particles from Waste 
Gas— Vn interesting dexelopment in the electric 
method of depisitiug solid materials in suspension from 
waste gases is recirdeel in tho Fleclricul World In a 
copper refining plant in the east, the Cottrell process of 
electric precipitation has been applied to remove 90 
per cent of solid and luiuid particles in suspomuon in 
flue gases aud it is estimate d that within quite a short 
pinod the unit unt of coppe r and nine re claimed will pay 
foi the equipment Ihe discharge takes place at 100, 000 
volts and 0 0 nnifwrt and the transformers used have 
tappings at 50 62 7 am) 87 pt r tent of full voltage 
Another example of it similar process is given ih imertcan 
(taihigut ir i which summarize s the work of Dr 1 D 
Davidson on the treatment of (oke-ovon gas in this 
ease ilscipcrti les arc pm ipita ted by an olaetrical method 
an imp riant feature being tho removal of tar, which has 
alvv ns been i source of trouble 

Wireless Equipment of the ‘ George Washing- 
ton — 1 he steamer winch hoe been carrying Biesidunl 
Wilson Luek and forth between the United Slutts and 
1 ui ope is no doubt the best equipped ship a fie at as 
regards radio equipment Ind id it bis been inferred 
to as a (touting li 1 emit rx f >l wireless e xpe rum illation 
and reiseureh 1 lie mho cquqtneiit on tla first trip 
with the l’resi lent eousisti 1 of one lew pivvcr spark 
transmitter on It, t(X) inctii lmg wave receiving set 
one short w ix i belli me te r nee tx mg hi t for spin k signals 
one short range rich) telephone IruiMiiitting and re 
eeiving set one vacuum tula 4i0metei transmitting 
and re (living set 1 he escorting battle ship Bonn 
sylvnnia re lived messages tnnsmitted fr< m the lugh 
powered stati ins at Gump >lts New Brunswick and 
I ue kartell] in the tinted Stiles end Lyons Iratiei 
intended for the Bri side i t end re I eyed them l>v the 
vacuum tube ind rath) telephone stls simitltam ously 
Messages from tin B lewdest destined to the United 
States or i ranee wen suit from the George Washing 
ton to the Be nnsv Ivanta by the vacuum tube or 
radio telephone set and relayod by the battleships 
30-lalovratt arc transmitter 



An Airmste's Story 


As Told to C. H. Claudy, Special Correspawdfnl of the Scientific AMERICAN in France 


H I wan mi Anioruan although lu won u British 
imiimiiv mil >rm lk uulkid witli a tint li md 
t lini|> and Ini fa< t w s |imr as might 1 1 t\pt h I it a 
f in that liid smashi I 11 to wiiikagi md 1 kid at 
d< ith Ihiougli a 10 000-foot drop and thin ant hid thi 
(i ding in i military liospit d for hi v r In tulle* 

had my tail shot off it 10 000 fut Is 
Ari Ino did it An hit didn t d' mil 1 lining most of 
(In time but when hi di 1 Inn I In I mill d with lolli kit 
timing your tail allot off ihi t pliasint lap i mill whin 
you don t know it 1 had 1 1 1 n rinsing a Hi In and I 
was ju«t about riadv to giu Inin wind was ionium to 
linn gunnir bail j lal opi in d firi wlun somi thing 
tiippiniil It sounded III i a dill ibnd I thought it 
n n (In mot ir I lion I lri|jid n > a apmiiin 
d vi an I win n I pull I I In mg In i ml of it alii wi 
mu just win! right n limiting, M ithir I artli 
1 I ot i l around an 1 i i magi d to a< < i nough, 
or rat In r nit to an in mgb to know 1 dulri t 
havi am tail lift A i m souk what oxoiting 
Itn IhoiHinlk t is i fnrly long drip Oh 
no > on lou t got g >mg I astir and fasti r a noao 
divi ih jusl s i f ist ifti r a ft w hundred feet or »i> 
but its amply fist nought I di In t su much 
hopi for nit or Hu 1 In with I lu gun Now of 
oourai you won I b lint il T don t ni\s ( |f - 
but it h a s ill mn fact that I vv isn t a bit si an d 
I sort nf lilt 1 wasn t bom t i du tbit way and 
whilt I didn l liavi thi sliglitisl n ition as to 
what wiih going t ) savi mi Iron) mossing up tin 
landsoapi and giltnig to It ok III i something 
tlu i at iia I br night in 1 did k 1 1 that soinithing 
was going to prove nt n pi raonal tragi d\ It 
soun Is like ii al good \ mi mini bull too to say 
I was more anxious on Muildii s nr i nunt than 
mini ispiiiall) sine i 1 vi a gill uud Uuddni 
hnsn t Hut l was 

Will we kipt right on spinning -nd 'ho 
landsi apt canu. right on up t i null ua and I 
was dim what with tin roads and the river 
and thi bloti lies whu h might hi housis or 
camions or most anything spuming around in 
that ini I s irt of way It seemul a mighty long 
turn I suppose it was a uiinuh and a half 
maybt l hen all of a sudden there was the 
earth about a hundred hut awav and I knew if 
1 was going to di anything it was do it right 
the n or I d he out of lui k an 1 pushing daisies up 
through the sid in a day or so 1 And it s funny, because 
I vo bun flying for almost three jiars, but I cant 
reimmbnr for the lift of mi whuh wing 1 tipped I 
remt mbt r rualmng that may hi if 1 could land on a wing 
instead of my nose I d hi betli r off and so 1 lifted out of 
thi in us hard as 1 could 1 lu n I remember fi, great 
crash which was absolutely without any pain whatever, 
and the ni xt tiling I knew some one was sa\mg, Hell 
do now and there was a nursi wiping whul was left of 
mv fa< i 

1 was all splints and bamlagis ankle busted knoo 
broken tw > fingirs and three ribs hustul fait cut open 
anil with two priri spots m tn\ body that wi re nol blank 


and blue Hut outside being all stove in that way 
and ft < ling like one lajgfc BMB, i W vs ail right Huddle 
was nil light too He’s hospital and apt to stay 

thi rt for hi had t wo broml9|||pl and faith arms smashed 
and was hurt insult too, hi s going to lonte out 


So 1 m to go home won l fly any more, so 

tin v sav In fact there um t going 1 1 be any more war 
flying so they say Never mm# that I was m luck to 
havi set n so mm h 

What did we do/ We Americans? Well, you ought 
to know what the Americans did in the air line better 
than I do I was flying in a British uniform before 
America joined up Oh sure. 



Eddie Hickenbacker, the famous American Ace 


get in under the .Stars and Stripes but those thing* only 
happen in books Ungland had umsted a lot of money 
in truiiuug me and I guess she had a right to all I had to 
givo \nyway, I gave it 

Of course all of us regular l s A chaps felt sore ss a 
boil that the l S didn t get more planus and men into 
the game 1 he men were splendid regular fellows all of 
them All the British flying pcopk think the American 
airman is a dandy They swear by Ruk, you know 
We 1 mean they— think the Liberty motor is all right, 
although thi y have a big fallow of thi ir own which is some 
puukiiiR of a motor But they haven t so much to say 
about the American plane I don t know just how much 


of this is some one’s fault and how much something that 
oouldn t be helped 1 vc talked with a lot of ua Ameri- 
cans m Uncle Ham’s khaki about the trouble with the 
American plane 

“You know they picked the D H to put into quantity 
production Well, it didn t seem to hold up If it 
smashed it just fairly splintered There are two answer* 
One is a forced seasoning of the wood, spruce which has 
been seasoned in a burry hasn’t the strength of spruce 
which is naturally seasoned The other answer is that 
machine production of wooden parts leaves out the 
human element Inspection doean t seem to reach the 
difficulty 

"A workman who fits all his wooden parts by hand, and 
a especially if he is a seasoned, skilled workman, gets 
uncanny ability to tell good wood from bod The 
hidden flaw he detoots, somehow The inspector can’t, 
no matter how good he is Bo there were a lot 
of chaps who were out of luck in American 
D H planes who ought to be flying now — at 
least, that’s the way it seems to the American 
flyers m American uniforms Personally, I am 
morally sure that if it hod been a quantity 
production plane I d dropped ten thousrnd feet 
in, just landing on the wing tip wouldn't have 
saved mo I’d be six feet under with the boys 
painting up a hoadboard for me 

Sure 1 know this sort of thing doesn’t get 
published Heaven knows I'm not knocking 
any one 1 like the British lads fine and I've 
been a member of tbe family in fact, just as 
well as in uniform They don’t say much, but 
they soon let you know whether you belong or 
not 1 belonged, and I’m proud of it But 
1 m Yankee all through, and don’t you forget 
it, and I m not getting out any hammers for 
Uncle Bam But facts are facts and you can’t 
cover ’em with brush and point and get away 
with it And so when I see a lot of white- 
washing done about American participation m 
the nir work over here, it sort of makes me mad, 
not at, but for my country 

Oh, it s natural enough for any one con- 
nected with the service to want to make the 
very best showing he oan But — well, I took 
the trouble to collect a little Information as to 
just whnt we, U S A that means, had actually 
done at the front, as to machines and men 
engaged I got my facts from ths flying men, no office 
statistics about this, and you oan call them gospel trdtb 
or German propaganda lies, whichever you choose 
Don’t forget it’s a Yank in this uniform talking, will 
you? All nght Here’s what the U 8 had at the 
front 

‘ 1 suppose you know there were 20 pilots in a squad- 
ron? Well, at the armistice the Americans had 12 
pursuit squadrons They had one oheervation group 
of three squadrons There was one day-bombing 


squadron and there we stopped! Of Course we 
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Small Airplanes and the Trans- Atlantic Flight 

Describing the Sopwith, Short, and Martynside Airplanes Entered in the Great ( on Lest 


T HE coming trans-Atlantir flight him taken n queer 
turn Only yesterday everyone in and out of 
aeronautical affaire was exp, rtuntly waiting to nee a 
hno up of giant plains sui h as the Hand!) y-I'age 
Caproni F armau Goliath and our largi Naval 
machines Surely no oue would attempt the flight with 
a single engine for has it nut long been patent in 
aeronautical contests that even the best enginr is npt to 
fall at the critu al mini nt t 'i < t at the moment of 
writing we are on the evt of one or more attempts with 
comparatively small two-rent ci biplanes eipuppud with 
a single engine Truly it 
is a great surprint 

There has been no dearth 
of airmen willing to attempt 
the great trans- Atlanta 
flight Indeed thi number 
of contestants already far 
exceeds expectations and 
because of the growing cer- 
tainty that the flight will be 
achieved in short order the 
contest u fast dim loping 
into a raoo with the ehanies 
largely m favor of tho first 
one to start Thus it has 
oome about that wlnli most 
airmen and i (instructors hav< 
been leisurely going about 
planning and building huge 
multi-engimd planes with 
every safeguard against i 
total failure intrepid British 
aviators have stolon a mart h 
on practually everyone by 
getting small, two-seater ma 
chinos to the starting point 
ready to depart at almost, any 
these aviators are taking a gnmhler s chance with the 
possibilities of engine failure and forced landing it may 
be that one two or the three of them will fail in their 
attempt, but after giving the entire matter considerable 
thought it would seem that tliev stand an excellent chance 
of sui c oe ding before this reai hi s the reader 

The three small planes referri d to are the Sopwith to 
be flown hy Harry G Hawker and Lieut -Com Grieve 
the Martynside which will be the mount of Tredenek 
Philip Raynham, and the Hhort manned by Major Wood 
and Captain Wyllis The 
first two are starting from 
Newfoundland, while the 
latter is starting from Ire- 
land 

The Sopwith raw hme 
weighs, fully loaded, about 
6,100 pounds, and carries 
300 gallons of gasoline It 
is equipped with a Holla* 

Roye “Eagle” engine, de- 
veloping 400 horse- power 
In a recent tost before the 
machine left England, it 
covered a distance of 000 
miles in nine hours and five 
minutes, 146 gallons of fuel 
being consumed This con- 
stitutes more than a third 
at the capacity of the tanka 
It will b* noted from the 
accompanying illustration 
that the Bopwith biplane 
is vsjy similar to the A men cap 
Owrtias training plane in 
general design. However, It 
m a far more powerful mac 
chine, «td considerably 
heavier fhe fairing of the 
fudagp fetf hew eh <*>*■ 

* J It forms a Wont 


virtually amounts to burning h« bridges behind him 
lh( i lose competitor of the Sopwith linimly th 
Marty nsidi in viry Similar m appiarauii to the Sop 
with In fact it is mow orhssliki thi famous Martyn- 
sidi 1-4 a machine of a typt whn li was never usid on 
activi servile although fl vi irlifori tin md of tin war 
it was by sninr miles pirliom tin fnstist as will as bung 
tin lugheHt-i limbing airj I n< in tin world Fully 
load d tin trans-Atlnnti 11- fu it spin Martynside 
weighs ib >ut r ) 00(1 pounds and enrnes i(>0 guilt ns of 
gas iIiiii I In musing capiltv with a 20-mile wind 


be n 


ith thi fusel g 
will have -mill ,< 
1 if n force d ill h i 


.b l tin surf 

The Growth of Ellis Island 

\ \ interesting pu I gin iimir w ) 
s * (tone at 1 Ills lsl m 1 ll | 
migiants enter Nm i ork I I 
thru purls only out f win h 
island and that has Inn gri 1 1 1 \ 
of (III island is sh >w n u i ir title 


Pll f|Hlf kl\ 

I, lipl U( 


Ugh 


1 ll 


n 1 i 



The trans-Atlantic Bopwith biplane with special fuselage fairing forming 

It may be that against it all the way is ie*ilv over 2 000 miles 
llowevei the airmen do not e \pu t to e ne ounte r idve rsc 
winds for any groat stratth an 1 indeed the van count- 
ing on favorable winds to inert ise then speed In calm 
air the Martynside makes ibml 12 r > units an hour as 
compared with about 106 for the Sopwith afte r dropping 
its landing gear It is equipped with a Hulls- liovee 
Falcon engine of 280 horse power Ihia mat hum 
derns not carry a lifeboat, but the airmen are to Iw kept 
warm by electrically-heated asbestos foot waiuurs and 
gloves A wireless receiving sit is being carried feu 


, boat 


Stroetod that it form 

h**fk 



I of thi 

tnginil island end its , x- 
t. lision in 1800 Inter two 
other islanils wire built to 
the southwest < f the hrst one 
On lsl ind \i 2 an the 
hnspit il buildings and on 
Island No t ire the wards 
for patients suffiiing mi 
tugi mis dise usi s Tin original 
id md known as Oyster 
lsl md was barely four 
lines m extint It now 
eovirs 10 ne res imd will soon 
lie i vte tided to over lh acres 
I he basin between Islands 
No 2 m I No 1 will be hlled 
ill and tin while area of 
Fills Island will then tovpr 
moio th in 2b teres or seven 
turns (he area of the original 
isl i rid 1 In ( xtensn n is 
shiwn in the upper right- 
hand miner of the title page 
illustiatiem 

Between the main island and Island No 2 there is a 
ferry basin uulosed b> a seaw ill whuli nri„in illy was 
built on e rib work Lve ry year ihw watt rwuy has to 
bt dredged out to get rid of ue e emulations of sodimint, 
and this eonstant dredging has had the (fleet of undtr- 
inining the erib work so that the walks bordering the sea- 
walls recently began to sag and break away with the 
probability that before long the wlioh wall would topple 
over into the watir To remedy this condition, it was 
dee leled to build new seawalls of tone rate reaching down 
to such a depth that they could nuj possibly he under- 
mined by dredging The 
work on these walta m now 
proceeding 

1 lie m w walls arc built 
of huge com rite bloeks just 
outside tin i rib violk walls 
First a trench w dredged in 
which lire 1 ml bags of con- 
crete These on hardening 
form a good foundation for 
the wall In order to furnish 
tin < one rote bloeks with* a 
heel bed to rist on railroad 
rads are plated at either 
snip of the bag work founda- 
tion and the spuee between 
them is filled with concrete 
deposit! d by me ans of bot- 
tom dumping buoki ts Be- 
fore placing the tone rote, 
divers caulk up any openings 
between the rails and tho 
bag work bv means of long 
bags till, d with e 




llu 


fill i 


The trens-Atlsntic Short 


both pilot and navigator 
4 “ forced descent 

landing wheels 



Ith special tank below fuselage 

receiving radio position reports from nearby ships 
Meanwhile tho Short biplane on the sod of Ireland, m 
muting to start It tf pf the type known as the 1 land 
bomber ” It has been fitted with larger gasoline tanks 
and a wireless apparatus after the removal of thi 
former war equipment. In fa< t the Work o / preparing 
it WM rwhod to tho Utmost in order that it might be 
among the first to start, , Like the Sopwith, it fa equipped 
with a Roflo-Royua ptijpie of 400 horse- powar It has 
SSpaa of SI feet 6 inMjfc and weighs about 8,000 pounds 
fatty loaded the nw unusual feature at the machine 
k * Utjp torpedo- shaped gasoline tank which is fitted 


mthi d off by 

diveic win, lay a rail ncross 
the uiargui il rids and slide it 
along tin foun lat i ,n In this 
wav the i uni n tc ii leveled off 
urv iinoly Whenever tho 
divers hnd a pocket that neoeis tilling they signal to the 
surfaei fur a but kit of concrete t > fill thonvity 

Vfter the flour Ins set thi unereti blocks arc laid 
Upon it I hi sc are huge masse k if i one rote, 17 feet 
high and 12 feet wide measuring nine feet thick at tho 
bottom and tne feet two iiuIum at the top They 
weigh about 87 tons apiece Tin process of lowering 
them mto position and adjusting them projxrly on the 
foundation is no simple one In order to h indie the 
blocks, chain grooves arc formed in them and when the 
chains are removed slots 12 inches m diameter are 
(Continued n pagt 14<) 
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Emergency Employment Committee for Soldiers and Sailors 

Stopping tiie Breach Caused by the Curtailment oi^funds of the United States Employment Service 
By D M Reynolds, U S*{jMuci 1 of National Defense 


III «IK till hint l’olte# IktafeifUMiimi r Ni w York over 1 bn instant response by the country to the preliminary 
boil Menticm his nailhfljSifSew V eirker and the reply appeal is clearly indicative that the nation — to pert- 
ahnwt instantly is (MM|| fpiin tin Poll* e tom- phrase Victor T J Gannon, writing for “Carry-Oil"— 

wt w going to fight for him today, os he fought for us 

position of Poln e Comfcnssioner of New \ ork city yesterday, that his tomorrow may be worthy of us both, 
in the gravi of many a shining riputation, and , Sunnk~.mr.nl 


i p irl mi nt of I aliiir n 
Owing to tin lultil 
i h ti in v lull unit tin v 


Uth thi dcstr vid forever the hop* and aspirntmnB of more 

t mint thin mu iru orruptllilc man * W inds success was due 

)i 1 rgent sob 1 \ to his policy of the square dial in its broadest 


The Current Supplement 

e to time articles on the so-called “flying 
^ sickness have appeared in the newspapers and 


mu id im pirsonally, at anv litnt and talk ovr 
! nothin hut tin patrolmta's ft lends e an never see 


Any patrolman magasmes It has usually been suggested that this 


ru knew binged upon a failure of the human mechanism 
properly to adjust itself to the change in pressure in- 


Hus simple nnnuinoni nt nu ant tint the T s efTe rt on the morale or New York s 10 (XJU pnlire men was 
I mpliynuiil Hi i v it i win li during the first tin moot In imnhuliblc and he left the point f ru thi hnest and 
of LJ IS had taki i out il |i i i turn puisuits over two hist disuphnid body of Uniformed men in the world 
and i ipnrtir mtlli i n i n ui l woiur n and pland tlx in It will not Ik any part of the work of thi 1 morgency 
in indent lies iiiainifa t tring supplies and ammunition rmploymcnt Committee to creati maintain or operate 
fir our iriniiH at h ti i and abroad which Him i tin umhr its own administration anv i mploynient ma- 


Ih liM a up to this poUoy to the letter whu h meant the volvcd in passing from high altitudes to low or nee versa, 
ihiiii, dido abolition of politics In tlje di partinent lhe and that accordingly it was in a way analogous to 


Hignm/ of the nrmutici had lam plat mg in suitable 
cinpliyimnt an i\ ragi of Ilk) (XXI men and women a 
wuk must imimdntiW reelim its inaihiiurv from 7V) 
tirnm h oflupH t i approximate lv Vi and its pi ranrini I from 
m arly r i (XX) ( inpli v< es to l (XX) 

M in h ltlli tin ( ininiil of National Defense 


efTict on the morale of New York slO 000 pnlici men was ‘ bendB and other caisson afflictions That this Is 

ininhuliblc and he lift the point f ret thi finest and utterly fallnrious is the thesis of the author of Flying 

hi at discipline d body of Uniformed men in the world .Sickness in the current Hopplemicnt, No 2260, for 

It will not Ik any part of the work of the 1 morgency April 20th, and an excellent case is made for what this 

Committee to creati maintain or operate experienced aviator regards a* the true cause of the 
rn administration anv imployment ma- malady In the chemical field is presented a translation 

Institute that which already exists of Professor Mourelo's recent address upon Inorganic 

U u to gather the fulhst information con- Complexes in whteh much of intirest alike to chemist 

\iiting agencies whether governmental or and to layman is said Water Power in California due 


suitable chinery to substitute that which already exists 

milieu a Its first dull is to gather the fulhst information c< 
mm 7 V) timing all i Mating agencies whether governmental 


established and maintained by private organizations cusses the position which this Btate occupies In the present 
nnd individuals study their ( fluidity and find out just and potential development of this fa, tor in fuel oon- 


announted thi firmntinn of an dmrgimy lommiitie cobpt rating with the local aguiuis fulfill the nation 
to find employment for solders and sailors with ( oloutl obligation to the men which it is now ri turning to uv 


hy servation Degree/ of Permanence 


how the War Department and the committee can hy servation Degrees of Permanence tn Photographic 

Operating with the local oguiuis fulfill the nations Prints makes plum what can be done m Hue direction 

iligation to the men which it is now ri turning to nvil and how, and what cannot be done and why not The 

i amateur will find it instructive, and the professional will 

Its second dutv is to find out how the govern me lit and have to admit that at the very least it is interesting An 


Arthur W oods as i hairman lift amateur will find It instructive, and the professional will 

On the same dav a ttlcgrnm vhh hi nl to tbi (mvirnors Its second dutv la to find out him the govern mi nt and have to admit that at the very least it is interesting An 

of each staU and tin mayors excellent account of the latest 

of a lurgi nitmlii r of prim ipal 
cities asking for coojieration 
Almost immediately tele- 
grams began to pour in both 
to the ( ouncil of Natumal 
Dcfe use and the U S E m- 
ployment Service from 
givernors mayors organi- 
zations and private in- 
dividuals containing pledges 
of support and advices of 
immediate action tending to 
support the federal Linplny- 
meut Service until on March 
2 2d, Toll ri It IXnstnore 
Director (reneral of the U S 
f mploymout Sirvioo was able 
to issue a statement in whteh 
he said 

"In addition to the MS 
oflie os which the 1 e lie ral 

? o n 1 1 mu 0 a o n r ox" "ieatsd loft to right — Mathew Woll American Fort melon of Ialur Flllott Ooodwtn General Secretary Chamber of Com- Composition of the At moo- 

*; - | merer of the United States John At HoUowel! Kdward N Turley t hairman l nlted ktatat Shipping Uoard t otonal Arthur pbOTO of the Soil 

innately flu mori nearly Woods C hairman of tho Committee Grosvenor B (larhson Dim-tor of the e ounctl of MaUaaol Defetws franklin D w-.„,,w M „ . 

half the total numb, r slated Koolovoa A(llllg itxr.lv; of the Navy Nathan A Smyth Assistant Director General, t nlted States Kmptoynamt hervxe, |C* W>M . 10 10 P* °„ ent 

tor cloning todttV ftro ttA- k ) Ayers Interior Department Standing Irfi U> right — Arndt tant PecretAry C hrl*U* Depart moat of Agriculture DM * 01 w ” j* 

Bured of tontinuanci fur tho Reynold* A*dm*nt to the Director U B Council National Deftjnec K H Greenwood ftecretary Of the Committee; B 8 composed of air, but th IS 

] mploymtnt Smnm by con- ('u.tlrr ( hJef Bureau of Foreign and Domestic Commerce Dr R MrKhree. “atmosphere of the »ol] * 

tributod funds and personal United States Connell of National Defense’s Emergency Employment Committee for Soldiers sad Sailers differs from the superficial 

semros The 2 000 atmosphere, in composition 

Emergency bureaus for Returning Soldiers anil Sailors the Emergency Employment Committee can best supple- and is likewise more variable The percentages of its 

and the ai tivitus of the II h Employment Her vie e in the mint and support the work uf the U 8 Employment constituents vary likewise from season to season Reoent 

demobilization eamps and on the transports will als i bo horviep and encourage cities and towns, through public investigations of this subject by two English scientists, 



excellent account of the latest 
development in mechanical 
handling of materials is given 
in The Portable .Scoop (’ an- 
te yor An investigator into 
the mysteries of crystal 
growth contributes an ad- 
mirable description of his 
A ppar atari for Growing 
Crystals Lnder Control The 
History of the Cattle-Tudi 
Fight tells what the Govern- 
ment has done to eradicate 
this dangerous pest and the 
measure of success that has 
crowned the efforts The 
story of Radio Telephony runs 
through its second install- 
ment, and will be concluded 
in a third part next weak 
In addition, various shorter 
articles of value will be found 
y. Composition of the Atmo*- 

r pbere of the Soil 

17 ROM 10 to 20 per cent 
r by volume of the soil is 
composed of sir, but this 
“atmosphere of the soil * 
differs from the superficial 
atmosphere, in composition 
variable The percentages of its 


l full blast Thi phdges of oulsidi funds and private lontribullons to carry o 


to koip tho servui going until t tiiigross assembles 
fr iin the tnoaurnsof stalls dins rhanitxrs of com- 
merce labor and welfare organizations mid other volun- 
teer bodies already amount to hundreds of thousands 
Tho wnlcomo wlneh the niter-departmental eomniittu 
known os the Imergemy Employment ( ommittei 


returning soldiers and sailors, and t 
hurt aus where they do not exist 
Its third and perhaps one of it 


- the bureaus for Messrs Ruoo«l and Appleyard at Rothamoteod in 

establish similar England furnish some interesting data To a depth of 

0 IS meter the soil atmosphere is very similar to that 
most important of ordinary air, though containing a little more carbon 


fune turns will be to determine to the fullest extent, the dioxide, but the total amount of carbon dioxide phis 
needs of the discharged soldier sailor and marine, and oxygen is less than in the air During periods of aotiv* 


h all branches of thi government have already been 


re pr< Hinting as it does all branches of thi governmer 
whuli arc interested in the problems of labor and eii 
l>l v ment — rectived from the press and tho c-ountry r. 
iiire,e has elunuinst ruled dearly the notd for some, him 


an be supjilnd To do this work, plans nitrification the percentage of oxygon diminishes, and 
on made for a very complete division of this U one of tho conditions whioh characterizes the So- 


informntion It will be the tusk of this division to called “awakening" of the earth in spring 


establish a personal contact he tween the tr 


Besides the atmosphere entangled i 


departme ntof the government with which he may have to of the soil there is a certain amount of sir dissolved fa 


irg im/ntmn to act in a purely administrative cnpaeity 
in I plire behind the lederal Employment Hcrvne at 
b ist f >r tho pre se nt omnrgt ne y the full strength of all 
geneiuuHutil machinery 

1 b jii ri mud of the. e ommittei is satisfying and i om 
pi Inn, lhe retords for performanee of its individual 
me mhi th gu ir inlee. thi carrying out of any task to which 

In stle e tmg ( 1 \rthur M oods as lug spee ml afwuetant 
in employment n tt rs ami to act as t hairman of this 
(oinmittoe tlu Stmt try of W ar has pit kt d a man whose 
reputation for ilhiuney integrity and inspiration is 
nation-wide 

A Now York ncwspajicr man u describing bun said 


deal It hua hot n proposed that this work shall be so 
complete that this branch will ho able to answer any 
epiestion regarding the status in civil life of the man 
leaving tin service 

1 hi 1 mergency F mployment ( ommittee has already 
roeeive 1 pledges of support and corporation from all tho 
groaj, welfare organisations, from < haraberi of oommerce 
all over the t inted StaU*, from many of the great trade 
and manufai turers organisations and other sources 

lhe organization of th* committee and the work 
which it already has under way is complete evidenoe of a 
full measure of realisation on the part of the government 
t hat iti obligation to the individual does not cease when 
he is disc barged from the service 


the water and the colloids the soil contains, but this Is 
almost entirely deprived of oxygen 
From November to May tho curves follow the temps*- 
ature, but from May to November the percentage of 
oxygen In the atmosphere of the eoil increases with every 
rain-fall (a* does bacterial activity), which proves that 
the apU^tmosphere i* renewed by the rain- This foot 
indicates that rain is superior to irngaiitm. As might be 
expected zoQ whith is covered wfth tun contains more 
carbon dioxide* and less oxygen thin arable earth! 
compocklon of the sod-a£mo*ph6rt Appears to be but 
slightly affected by variations pi pgroautrio pressure, 
by temperature, by velocity of the wind, or by e»op 
eonditions 
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Supplying the British Farther with the Sinews of War 

How Inadequate Supplies of Labor, Machinery, JJeed and Fertilizer Were Stretched into Sufficiency 
By Major H. IJamierman-Phillips 


THE problem* of administrative organization of the 
1 maapi for increased food production, and of a sufficient 
load supply for the carrying out of the program, have 
been dMsw»d in a previous article, in which it wan shown 
how they have been aolved After this, the main oon- 
oern* have been to secure an adequate supply of labor, 
to increase and properly mobilise the supply of horses 
and agricultural machinery, and to obtain and distribute 
a sufficiency of seed and fertilizer 
In Jnly, 1014, It was estimated that in Croat Britain 
the number of men regularly employed in agriculture 
was 800,000, while the number of women was 80,000, 
and that, in addition, 130,000 men and 00,000 women 
were employed at casual agricultural labor By January, 
1017, the number of men had fallen to 562,000, and as 
there then remained in agriculture 177,000 men of 
military age and 118,000 under 18 years old, it appeared 
that additional large numbers would have to be lost 
Further inquiry had brought out the fact that the 
system of voluntary recruiting on the one hand, and the 
action of looal tribunals on the other, had resulted in an 
unequal distribution of form labor bo far as was possi- 
ble, efforts were made to rectify this inequality by 
limiting the demands of the War Office to particular 
areas Owing, however, to the urgency of reserving 
labor for carrying out the extended tillage program, it 
was finally decided in June, 1917, that no agricultural 
labor might be recruited in Great Britain by the War 
Offiee exoept with the consent of the Agricultural Ex- 
ecutive Committees in England and W ales or of the Board 
of Agriculture for Scotland Meanwhile, the War Office 
had taken steps to assist the Boards of Agriculture in 
England and Scotland by planing at the disposal of the 
Executive Committee# a considerable number at skilled 
plowmen and a atill larger number of unskilled workers 
in the spring of 1917, 21,000 plowmen and 19,000 other 
laborers were lent for agricultural work in England and 
Wales The bulk of the skilled plowmen were lent only 


for eight weeks, but thdfc assistant! pioved invaluable 
in carrying out the sjflKig tillage In Scotland also 
1 850 men were loaned who the aunt to assist in the 
spring cultivation During tho yiar, also, the War 
Office provided labor to ass it at the hay an 1 corn 
harvests and close on 40,000 m n have be. on mode avail- 
able m t ngland and Walos an 1 J ,000 in Scotland I he 
War Cahinet also decided at the end of June that pro 
mbiou should he made during the sumim r for the release 
for agrnultural operations during the season of 1017 18 

25.000 men experienced in agriculturi or used to horses 
and 25,000 unskilled mei IJp to the. middle of De exmbe r 
about 3.5,000 men had (Men ramie, available 

In addition to the Supply of military labor special 
efforts were madotosteurethehi Ipof women as worke rs on 
the land An active recruiting campaign w as undertaken 
and provwion was made for training workira by means 
of abort courses at colleges, instil utis and on the farms 
Complete returns of tho number f women employed in 
agriculture are not avuilabl but it is estimated that 

270.000 women ore now e mploved as permanent or 
temporary farm bands This e xpansmn is largely due 
to the work of the voluntary orgiw uation of the Women s 
War Agricultural Committee* Village Registrars and 
District reprcsontativ«a, and has been gn atiy helped by 
the appointment of group leaders with technical knowl 
edge who have organised gangs of part time village 
workers all over England Women have proveal in 
farm work, as in munitions and in many other occupa- 
tions, how great is the service they can render to their 
country m war time Squads, also of boy labor from 
public and secondary schools of the country were organ- 
ised in vacation and have contributed to the successful 
results of last summer In addition to theee supplies 
of home labor, 4,500 German prisoners have been em- 
ployed in connection with agrnultural work 

1 he second requirement for the program of increased 
tillage was the provision of additional mechanical power 


for the service of ngni ultim is will ns an mi reuse m the 
number of hums steps wins promptly t iki a to 
mobilize the existing supplv if tr it tors and steam plows 
and to provide for an iri ri usd supply at the lurliest 
possible date 3 his task was th mim ililln ult bee ause, 
on the one band almost all tin agin ulturnl implement 
innki rs had been ciigigcd on the m mufai I urt if in u ni- 
trons whili on the other hand tht imp irting capanty 
from Aininca w»h lunlUd I lie audibility of difftrent 
tvp<s of trie lorn was tori fully tented nntl finally it o'!!* 
ill tiled to conrintrili tin mam ilTort on tin 'Vmiriean 
milt hint tho sptn heat ions for whu h w< ri generously 
placed by Mr Jlenrvlord of lit trod at tht disposal of 
the llutndi t ovi rnmi nt It had ht en mt< ndt d originally 
to mnnufacturi these tractors in tho Undid Kingdom, 
but it was found mnn speedy delivery wool 1 result (f 
(lnv win math m and shippi d from the United Mates 
Delivery rommimid on January 1018 on a program 
(ailing for 1000 minimus in four months mid orders 
given for otliir mains insured that 7 000 Government 
tractors of nno typi or another with plows and other 
tractor implements would Ik nvidnble to assist in work 
forthi 11)18 harvest m Great Britain vnd Ireland 

Another important fait or is the use of steam plowing 
tarkh Owing to difficulties of labor and lack of repair- 
ing facilities, tho atLam plowing tiu kle in this country at 
the beginning of 1017 was not bung usi d nenrly as 
effectively as it should have hem These difhiuHics 
wore large.lv overcome by the rihase from the army of 
men rxportenetd m steam tackle work and by irringp- 
ments for repairs so that at present nil the sets of tne kle 
in this country are being put to effirtivc use By the 
beginning of October, 1917 the effiueney of thi stiam 
plowing plant, as measured bv work done, had lnereased 
by 65 per oint over what it had been in the period of 
spring tillage Arrange ments had also been made 
through the Ministry of Munitions for as many new sets 
(CotUinu a on pagt H*) 


Correspondence 

Tb# editors are not responsible for statements 
in tht oorr#spond#no« column Anonymous ex 
nlcsriont cannot be considered, but tb# n«m#s i 
respondents will b# withheld whan so desired 


Dynamite and Fertilizing a 

To the Editor of the Scientific American 

An artideappranng in your issue of February 8th under 
the head of "Dynamiting Devastated Orchards in 
France,” etc , has attracted my attention because a 
French Horticultural authority has laid before the French 
Academy a paper making claim that dynamite | res an 
important factor in aidiug the fertility of orchard sods, 
"due partly to the fiaaunzation of the noil, and partly to 
the impregnation of the soil with nitrogenous subjeoU.” 
He makes mention of the fact that the dynamise is to 
be used “in conjunction with a suitable amount tf ft " 
Iter m a oontaiier surrounding the explosive ' 
way that the foroe of the explosion would 
former into the fissure* produced by the e 
The very foot that dynamite contains two of 
important and active fertilising agents, to wit,; 
and sulfur, makes it unnecessary to go any fuW 
aiding the fertilisation by blasting, than to just 
dynarmls aione V 

In the use of any supplemental fertiliser surrounding 
a dynamite charge, there is an effect that the advocate* of 
that method seem to lose view of, dynamite in detonation 
generates an intense heat, and though the force action 
h almost instantaneous the heat is as quick, the fertiliser 
surrounding the dynamite charge in the soil is partially 
bunted, and its benefit then must occur from its change to 
the vapor containing g s s s s, that paw out through the 
soil, and is exactly the same method that the dynamite 
akrae produces plus the mechanical action of widely 
opening the soil to the gaees that follow 
The first use <h ijynamit# aiding the fertility of the 

Mfi is on record ishaytt# Mr made in Austria, The 
gr ow er s mrpth deoi.duousjuwf citrus tnrita oh the Paafio 
end Coast hart IteSnw of In orchards 

for many years, and Where ftofl conditions ore such that 
a benefit eaa be realised, that benefit is wonderfully mani- 



fest in the growth of the tree and the quality of tho fruit 
thereof Thu knowledge is not so m w a thing, when it 
is remembered that its first rtcoid of uso boars tho date 
of 1876, or thereabout That it has not been widely 
adopted u due to the fact that m some cases it lias been 
improperly used, and its benefits even go further than 
giving a return to a young or new orchard, it will revive 
old trees where the work is properly done, in a manner 
that u marvelous 

It is to be borne in mind that the greatest benefit 
realised from blasted orchard soils follows where tho 
blasting is done at tho very driest period of the year 
“fissurlzatiou is then the greattst thus fitting the soil 
for the widest possible benefits from tho blasting 

The question arises, "How doe# the dynamite become 
a fertiliser?" Something over 70 per tent of nearly all 
high explosive* is nitrate and sulfur When these are 
changed from solids to a gas, through explosion in thn soil 
the gas given off passing out through the fissures made, 
produce an oxidation that has an affinity for the free 
nitrogen of the air, and the blasted soil acquires thereby 
from the atmosphere a larger portion of that seven tons 
of free nitrogen, said to overlie every square yard of the 
earth s surface, therefore, the soil is enriched It has 
been the observation of tho writer that tho effects of 
blasting are visible for a number of years, m better 
growth of the tree, and a higher quality of fruit The 
blasts give best result when placed at a dopth of 48 inches 
to 54 inches 

J H WiumtM 

Seattle, Wash 

The Fertilizer Cartridge 9 

To the Eeiitor of the Scientific Amehican 

In the issue of February 8th, tho writer noted with 
much interest the description of an idea much the same 
as one employed by me, in a cartndgo containing fertil- 
isers and dynamite The ultimate aim of this cartridge 
is for sod enrichment, medication and inoculation, and 
seeking to supply a balanced ration in keeping with its 
nestle, by analysis, I have but taken advantage of a 
situation already set, th* separate uso of dynamite and 
the very sirtoessful Use' of fertiliser! on the surface 
This make# aft expodjtibui and direct way of feeding, or 
tha treating of trees for their ills through the circulation 
A. J AVsaau* 

Medford, Ore. 


A Great Piece of Executive Work 

To tho hditor of the He ientifk American 
I was interested in reading an article in a recent issue 
of Scientific American on Edgowood Arscnul, Mary- 
land 

We are interested in this article because of the fact 
that wo designed and supervised thi constnntion and 
operation of the chlonne plant which was built at 
Kdgewood and wore entirely responsible for all of this 
work 

I wish to state that your commonts on the work of 
Col William H Walker do not really do him justice 
Colonel Walker took bold of Ldgcwood Arsenal when it 
was in a most chaotic condition and straightened all 
matters nut and he got the personnel working sa on# 
unit He did the greatest picec of executive work that 
I have ovor had the pleasure of being nasoi lated with 
Samuel M Green. 

Springfield Maas 

The Automatic Shovel 

To the Editor of the Scientific American 
In your publication of February 22d, an inquiry w 
published from W E Abbott, Murrulen Wingen, N 8. 
W in regard to a digging machine to be operated by the 
weight of tho engine 

Before this war I remember having read a description 
in one of the technical monthlies published m Bohemia 
of a similar machine of a Swiss invention, operating on 
the same principle of weight of the engine, it works very 
successfully and a re volution m e ultivation of lands has 
been promised bv this mnehine 
On a great cylmdir similar to those used on some 
tractors as a back-whed a row of spades are attached 
adjustable to any desired depth to dig in the boiI, the 
weight of the whole machine forcing these spades m th# 
ground and automatically turning it over by the forward 
movement of tho machine I never noticed anything 
on this continent of such on intention and it may be 
interesting to the farm implement manufacturers to 
investigate and construct machines of such action 
It was claimed that such a machine wnrka faster and 
better than any other plowing outfit for great or small 
farms 

Ado Fibiqxe. 

Winnipeg, Man 
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Automatic pyrometer* and signal lamp* on the heat-treating furnace* Seven pyrometer* which record on one multiple chart, under the control of • 

In a at eel mill atugle operator who worka In a quiet office 


Weighing High Temperatures in an Electric Balance 

A New System of Pyrometry that Gives Better Control of Heat Processes 
By J. M. Bird 


T lIF msnufat turn of munition* hu* brought about a 
great exit muon in the prai Ikp of heat treating im tal* 
whu li in turn has resulted in rapid development of that 
art In p irtn ulur, it has bun demonstrated that a 
preriquisitt to success is alulitv to gtvgi with imiraoy 
the ti mpontures employed ( oiucqm nlly muih at 
tention has bom ill voted to tin lnstrumint nlm li t > dis- 
tinguish it from the theitnometer in its ability to meisure 
temperatures running up into the hundreds and even 
thousands of degrees us given the special name pyrometer 
lhe thermocouple has come into almost universal 
use in this connection so tliat a pyrometer which em- 
ploys any other moans of rm asuremi nl is today a ranty 
A tbumocouplc it may be ntccssary to Rtato consists of 
two pieces of dissimilar mt talH joint d at both extremities 
I* or no nation wluih tan be modi very clear an electro- 
motive force is si t up at the# two junctions thn exist- 
ence of this force is b(st accepted without argument as 
to the whys and win reforex And as seems eminently 
reasonabh it is in opposite smses at the opposite junc- 
tion* so that the two forces oppose one anothei in the 
< irunt formed by the tw i pious 

Under normal urcumstanus of course nothing hap- 
pen* I he two forces an equal and opposite they 
balance off exa< tly and them is no current through the 
couple Bui it happens that the form generated at 
cither jumtion varus with the temperature at that 
junction Accordingly will n the two juni tlons are at 
different temperature* the two forms do not balanm off 
exactly hut one of them neutralises the other and 
leaves something over and wp at once have a current in 
the i irt ml I hi* i urrent i an Im measured and when 
measured its voltage gives us the difference of potential 
between the two junctions But when we know the 
difference of potential m know the difference m tem- 
perature and if then we know tho tumperature of one 
junction wo know that of the other So we have our 
pyromi ter 

Lleotroraotive force may be measured by the strength 
of the current it produces A coil or winding im luded 
in tho urmit is suspoided near a permanent magnet in 
such way that the toil or the magnet can move under 
the mflucuro of the magnetic form set up by tho current 
flowing thrjugh tho coil But the force thpn exerted 
dejicnds upon several fai tors — the clo< tromotive form 
set up at the hot and at thi cold junction the resistance 
of the ilrtiut (an lulling Hit tin rinnrouplt the lead-wires 
and tin galvanmm U i toil) and tin strength of the 
mngm tn field Mori o\ 1 1 this fori o is usually measured 
by permitting it to twist or be nil a spring included in 


the suspension and the diaplai « intuit then depends upon 
tin peculiarities and the condition of the spring quite as 
much as ujMin the forte itself 

Changes in any of theso factors will affect the result 
So it is nccuisary when using this method to provide 
n constant cold-j unction tempi rat ure 1 his can be 
doni by means of a steam bn\ an insulating jacket, or 
by burying the cold junction deep in the earth — which is 
not us mmnvenicnt as it sound* when we (onsider that 



tho two olemonts of the thermocouple are frequently 
wires of indefinite length, joined at the ends It is 
necessary, ulso, to eliminate the effoe ts of changes in the 
reautanoe of tho thermocouple and the lead-wires by 
using a galvanometer of high resistance, which would 
swallow up any i hanges in the low resistance mentioned, 
and it is necessary to guard against physical changes 
in the galvanometers themselves by frequent calibration 
But unfortiinuttly high resistunm in the galvanometer 


necessarily implies small current and correspondingly 
small power available for the opi ration of the instrument, 
in other words, greatly in cr nasi d delicacy and liability to 
derangement 

An alternative to this si nrs of complications is afforded 
in a recently developed system of temperature control, 
using the potentiometer This instrument is the 
electrical equivalent of the weighing balanoe With 
balance scales, measurements are made by applying 
variable known weights until they equal the unknown 
weight When this ocours, the scale* stand at aero, 
the position which they occupy when there is no weight 
in either pan, they are then said to be balanced In 
quite the same fashion, measurements are made with the 
potentiometer by balancing a known electromotive force 
against the unknown when they are equal, the index of 
the instrument a gaUanometer needle, stands motion- 
less as it is alternately thrown into and out of the circuit 
In the case of the weighing scales the variable known 
weights are oxttrnal units separate from the scales 
the potentiometer provide* its own variable known 
electromotive forte to balance against tho unknown 

Our drawing shows the wiring of the potentiometer in 
its simplest form The thermocouple is at II, with 
polanty as shown by the symbols It is connected wiUi 
the main circuit of tho potentiometer at tho fixed point D 
and the movable point 0 A current from the dry cell 
Ba is constantly flowing through the circuit RBCDOnFA 
The section DO I) of this i lrcuit is a slide wire, uniform in 
resistance throughout its length The flowing current 
undergoes a fall in potential as it passes from D toward E, 
so that there is a difference in voltage, or an electro- 
motive force, between D and L There will similarly 
be an electromotive fori o between D and every interme- 
diate point of the wire The polarity of this foreo is in 
opposition to that of tho thermocouple which connect* 
into the potentiomoU rat D and at 0 — m word* of one 
syllable, these Iwo currents flow in opposite direi lions 
By moving Q along the slide wire a point is found where 
the voltage between D and G in the slide wire Is just 
equal to that between D and G generated by the thermo- 
qpuple The galvanomoter in the thermmouple circuit 
indicates when thn balanoe pomt is reached, since at this 
point the needle will stand motionless when its circuit is 
•opened and dosed To return to our words of one 
gyllable the currents flowing in opposite directions are 
qmtreaoctly equal so they exai tly counteract one another, 
mv* net result is tern By previous calibration the 
tMtHdgce in potential between D and G is known for all 
mutton* of G and home it is known what force hoe 



Pyrometer equipment on s heat-treatment furnace of 
a different type 


The recording apparatus that control* the steel-furnace Installed** 
■hewn at the tep of the page 
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been introduced into the circuit IIDQH to offset the force 
created In the thermocouple 
When flto apply the potentiometer to the thermo- 
couple, the galvanometer, instead of measuring the actual 
electromotive force, is uaod merely an a current de- 
tector to show when there is no current flowing —that te 
when the balanoe or opposition is ( omplete i hus, at 
one stroke all concern as to small and accidental changes 
in ths resistance of the thermocouple, or of the lead- 
wires, or of the galvanometer, or as to the strength of the 
magnetic field or the spruig tension of the galvanometer 
are ehmioatod, none of these items h is any effect what- 
ever upon the acouracy of the instrument 

As the length and the resistance of the lead-wires do 
not matter, many dilTerent thermocouples ran be 
measured at one central station by one operator and one 
potentiometer, regardless of the distances separating the 
couples from the central station Mureover inex- 
pensive base- metal thermocouples can be used instead 
of the costly platinum coupleg, for wink tht resist anee 
of the base-metal couples is not no ronntant as that of 
platinum couples their constancy of electromotive fnret 
at a given temperature — tin fundamental property upon 
which pyrometry is based is quite ns great Thin 
with base-metal e ouplcs the lead win m un bi made of 
(CemUmied on papt t+") 

A New Process for Drying Food 

T HE arguments in favor of dehydration of food prod- 
ucts are all in and it is to bo assumed that thev an 
now sufficiently familiar to us all to make superfluous 
thoir repetition here The verdu t seems to ho that dtliy 
dration has come to stay and that its very gomral use 
waits merely upon the development of tin nu ossary 
machines and the necessary readjustment of llic i hanni Ik 
of commercial distribution of food 

The first of these items is the one which has received 
the most attmtion, because it naturally comes first 
The intangible mechanism of distribution is not going 
to be modified to give the drier a sour< e of supply of green 
foods and a market for bis wuterloss product until the 
tangible raachineiy for doing the drying is on a basis 
which will attract capital We have ulrcudy di scribed 
in these columns at least two installations for removing 
the moisture from fresh vegetables and we have pointed 
out that the one was the logical outconu of the other 
In tho first, air was passed over the material at a tem- 
perature sufficient to bring about dryiug In the second, 
the progressive principle of opirution was added to inuko 
the proc ess mart rapid more offee tive and more comph te, 
and we pointed out at tho time that this wus an improve- 
ment which would go far towuid putting dehydrulim 
upon a level of commercial success 
A group of invest igators at < olumlua University 
headed by l’rof Ralph H McKee has becu at work for 
some months on a drying system which murks a branching 
out in an entirely new diruction 1 he idpa behind this 
undertaking is that the use of the air current should be 
abandoned altogether and the drying carried out m 
vacuo by the agenry of heat alone It was confidently 
believed from tho start that this mode of ojuiration if 
it oould be workod out on a practical scale at all would 
yield a process applicable to moats as well os to vegetables 
and even to juicy products bke tomatoes, which one 
would hositato to dry by use of tho air current system 
One of the advantages to be derived from successful 
execution of this idea would be u greater measure of 
oleanlwoss, if we are not going to pass a current of air 
over our food, wo art at once discharged from all concern 
as to tho germ con- 
tent of that air 
Then, too, tho air- 
current system can 
be a real success 
only when carried 
on progressively, 
and this implies that 
the material under 
treatment is ad- 
vanced from one 
chamber to another 
at the various stages 
of the promt* Ac- 
cordingly ws get 
away (tom a lot of 
mechanical compli- 
cation* when we 
take up A pt » otos 
which involve* 
merely puttto* the 
raw material in eh* 
pl *<» 

it there ostfl its 

jfistodSoreover.it 
« now possible to 



process under uniform conditions, so wc have onlv 
one bo! of innditions to study and regulate insit id 
of many sueli sets And since wo hive rep] and the 
principle of tin air cum nt by tin j nneiplc of a vacuum 
we have eliminated tho c< edition of humidity sub 
sti tuting foi it the condituii of pressure and the 
latter is much more easily regul ited than the forme r 
— especially when it is necessai v to make the former 
variable 

Thn work of Dr MoKoe and his ossoi i iti s would have 
lieen mitcnally simplified had tluy been con I m I to 



attack thp problems of vegptablo drying alone Hut 
they win eager an already suggested to extend their 
methods to tho drying of meat and fish and this in 
troducod some very special and very Irving coinpliui 
ti ins 

What one of these is can be seen bv t inside ring the 
< ase of a hard-boiled egg If dru d mi at is to score any 
conspicuous success, we must he able to svy cf it as we 
have so often suid of vegetables dried by one process or 
an »th«r, that the cellular structure is unimpaired tliut 
with the absorption of water, the dried produet becomes 



again just like the fre»sh and when cooked end e tin 
looks and tuHtcH and Hindis just like the fresh 

Now when an egg is b uled hard thi albumen hoi mix 
permme ntly coagul ih 1 ils cellular hire t ir< ih< hanged 
It can lie vi r again niisi|ueride as a fi sli egg it etui 
never be pone lied in fried nr boileel soft or hive any ef 
the othe r tlnngH de n t • it tint ire d me t > fre li e ggh 
himil irly in me it and IihIi liar ih a Urge albumen in 
tent and if we simply j it t lie i ie it oi fish m a vai mini 
and turn on tht lit it with it p lying any he< d to dttuils 
we shall finel when wo tike fl tli hil itui look at the 
n suits of oui looking, that the ilhunui Ins e igulukd 
an 1 the whole strueturo of mr mate rul hinged It 
might lie good t > i it m this h m e I st it t hut it would 
never maki steak nr ell jih r rust oi even slew ]l 
would he an entirely «e w pro 1 id just ih a h ird built I 
( gg wool 1 be a new product t i man wh > hud never 
titen an egg m my othur nditl hi than raiv An 1 
civih/eel eoinmunitiis el > n t hinge tlmr habits if 
diet overnHit tluy di net w ml new f oil preduets 
they want tlm good old ones with which they arc 
familiar 

A hi mel eliflie ultv has t i ei i with anothi r fundnmi ntal 
component of the me it It wax found in an early at ige 
of the e \|icririuntH tint in ene restart vneuum drying 
yvas far Muperi >r t > air ilrymg nine for incuts and f r 
vegitiblcs The Ion >-ee utinueel hot- or current tames 
off the water iceording to sehelule it also carries off 
a good part of something dsi— the precious vitumims 
about which wc talk so much nowadays and know bo 
little beyond the mere fait that tlmr presence is neces- 
sary to avoid hi urvy and other disease s The new 
method does not destroy the vitaminos, but if, to com- 
pensate for this advantage it were to fry out the fats 
from tho meat t> whi h it is applied the net gain 
would be a sin ill one Be> wi must devise some 
moans to prevent it from frying out the fats and this 

Before the vacuum drying process can be considered as 
even on the road to Hiiccess these two conditions must 
lie met Wc must find some way to regul ito the tem- 
pi riture and the ilpgrci of vacuum so that the albumens 
will not coaguhte and the fat will not fry out Their 
pete ut business is not ve t m i Htatc w hie h would warrant 
the ( illumine ihcmists in telling just how they havn 
mot these demands but they have met them They 
show us pice e s of nu at ab nit the si/e of the e hunks in an 
ordin irv Irish ste w from whit h eve ry trai e of water 
has been climui tied but which aside from their dryuiss 
ire obviously law me it with a streak of bin and a 
streak of fat just ns Nulurc mndc them They point 
mil tint Home of these puns are cut with the grain and 
s tine ici jss it indicating that it innkcs no diffi renee how 
(lie m iteri d is e it They will show lorn it eswhithare 
at the mist casuil glum tomatoes minus all moisture, 
everything is then steels and all all that need be done 
to mile them fresh tunatiKs again is t> soak these 
wrml led and shriveled wrecks in water 

Wo have indicated that the dumbe of the proe** can- 
not he made known as yet s ivi the verv gemril one on 
winch we have alrt idy dil itcel that it is a vacuum 
process 1 lie re is one other interesting feature which can 
ht mentioned however 1 > make a vai uum rcqutrui 
a pump an 1 to run a pump require s power Oneway 
to generate pjwei is by means if a ste im engine and 
if we will run >ur jiuniji by steam we shall have ex- 
haust steam with n lit of heat in it — enough heat in 
f»et I > gu us all the limperaturo we need in our 
vacuum I’lofessor Me Kec s plans urc all worked out for 
heating his mater- 
ial under treatment 

by means of a 
jacket ( mploving 


chine with w Inch 
he has e irritd out 
his work so far, 
he has not been 
able to put this into 
prattle e because 
this apparatus is 
run by an tlectnc 
motor and ns some 
one 1ms remarked, 
‘ You don t get 
much exhaust steam 
from un electric 
motor But there 
can be no qui'stion 
of the availability 
of thix little eeon- 


IV i MflM a trsjr it Mtt to r ths vacuum drier, and a gUmpse lute ths Interior of the chamber 






I N dealing with the produition of artillery in the 
Unite I States during the war cirtain conditions 
must be kept will in unnd It should be understood for 
install! e tliat the rubbers which had been in use before 
we entered the war wen our old type of 3-inih and fi-tne h 
field gun Whin after dit nti with allied commissions 
it waa derided to use I n m h timmumti m il was neces- 
sary of course to adupt the calibi rs of our guns to the 
Freni h typo of proicitih s that is t > sav wt ha l to change 
our 3 Inch to 75 mm bore and similarly Uu G-mih to the 
165 mm It waa not until August of 1917 that this 
decision was made but lramidi itcly contracts were 
placed for many thousands of 7 r >-mra 155-tnm and 
4 7-inih guns Consideration also had to be given in the 
matter of tbo contracts which had boon entered into by 
American manufui tnrers with llu British (i ivirumcnt 
because a stoppage of work on these contracts would 
have mount a gnat handle up in the delivery of badly- 
neoded field ordnance to the Allies 
In our first rhaptcr of the present article ('tciKimnc 
Anittu an April 5th 1919) wc explained how it carno 
about that our armies wtie supplied with British and 
rreneh artillery I he foil >w mg table shows the details 
of foreign pure bases and the niimlar turned over by the 
lrenoh and British to the \mencin 1 xpeditmnnry lone 
up to the time of the signing of the armistice 

“3-1111 h 1 told Guns (75 mu ) 1 St.2 

75-mm A A fib 

155-mni Gun 233 

165-mm Ilowitxer 799 

8-i ne h llowitxcr 121 

9 2 inch Howitrer 40 

It sh iuld be made clear that alth igh in lrder 
to save shipping space ami to expedite tbi ucpupmint of 


America’s Great Effort in Ordnance — II 

The New Proving Ground For Testing Army Ordnance at Aberdeen, ft 



British offer to equip the first 2 000 000 men wo sent over, 
we at once enlarged the country s facilities for the manu- 
faeture of propellants, high exp) isms and ovury char- 
acter of ordnance and placed enoi minis orders for the 
various types of field guns Iho orders and acceptances 
of field guns wore as follows 


75 mm (American 

3- inch A A re rich and British 

4 7-inrhA A 

155-miu dun 

155-tnm Howitser 

8-ine h llowitxcr 

210-mm Howitxer 


Ordered Accepted 
111 745 2 395 



It is interesting to note that figuring the elapsed tlms 
between the entrance of Great Britain into the war and 
an equal time factor wlui h considers American produc- 
tion, United States production of mobile artillery reached 
Great Britain’s figure in a period of 19 months Looking 
at it from a different angle and considering the fact that 
Great Britain was already equipped with great ordnance 
factories it is proved that figuring from the time of entry 
mto war United States production equalled that of 
Great Britain in a period amounting to two months less 
than it required Great Britain to accomplish similar 
results Notice, too, should be taken of the fact that the 
United States furnished to Great Britain from 1915 on 
during the period of the war a total of 1 380 guns of 
rahbers varying from '3- inch up to 8- and 9 2-ineh Dur- 
ing the same period the United States also furnished 
Great Britain a total of 1 1 34 gun carnages Inci- 
dentally, too, the United States furnished to Great 
Britain a total of “33 000 000 shell of vanous oalibers 
from the field gun up to 12 and 15 inches 

Necessity for the Now Proving Crowd 
The necessity for the purchase! and development of the 
great proving ground at Aberdeen waa found in the fact 
that the famous Sandy Hook Proving Ground, estab- 
lished m 1874 was altogether inadequate to meet the 
enormous demands imposed upon us by the great war 
Sandy Hook a narrow peninsula five miles long, was 
and continued for many years to be fairly adequate 
for the ordnance of those days when the largest gun was 
the 16-ineh Hodman smooth bore, and rifled guns were 
being experimented with and high explosives and smoke- 
less powder were unknown Range* were extremely 
moderate judged by present day standards 
Indeed, a letter from the commanding officer, New 
\ork Arsenal to the Chief of Ordnance m 1874 made 



Many of our older 35-cal 8-inch guns, good for Mgh-angle fire, wore placed on 
railway mounta Note the lateral strata for ateaaytnf ear against tbo moll 


i type. l«-nun. ftts 4h‘ awnrt sfftt (or T) Is 
peraths traveroa tkroagh wido angfe 
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Sectional view of Much Stokes mortar In a trench Fonndatlons, etc , of n 240-mm trench mortar showing the shell 


Liu proving ground imlmlcs a trcm h warfiro range 
where n large volume of firing it short rangi h wont on a 
main buttery where non-cxplc sive projectiles were fir I'd 
to test powder and guns a water range where tlio 
splashes mado by failing projectiles were accurately 
spotted by observers several (intonating ranges where 
officers watched bursting shell from bomb proofs close 
to the line of fire and recovery fields where shell fired 
in the morning could be dug up in the afternoon Then 
an aviation field with hangars and shops a bombing field 
where aviators could drop explosive bombs and an anti 
ainraft firing range were needed All these were 
actually provided for m tho Aberdeen reservation and 
Gunpowder Neck was still left for the gas plant How- 
ever no room could he found for a firing range for testing 
gas shell and a new Proving Ground had to be estab- 
lished at Lakchurst for this purpose 

1 inally, it was necessary to allow wido margins of 
territory for safety in view of tin dangerous iharartei of 
most of the udivitics An anti aircraft shell bursting 
at a height of 10 000 feet si ntte rs fr igrai nts ovt r a verv 
e onsiderubli urea while a bursting gun or a major caliber 
shell striking an armor plate miy projeet a fragment ti 
the distance of a mile Again a high exphsive shell mi»> 
ricochet on striking tho ground and be de fleeted far l > 
one side of tho point aimed at While it is possible to 
crowd Proving Ground activities tngi ther to a dangerous 
degree thi lives of persons outside the grounds should be 
priteefed and so a neutral sone must lie maintained 
insi le tie li undury 

— (Continued on pope M) j 


this interesting statement Range* from 1 '100 to 2 000 
yards can be readily obtained on this reservation (Sandy 
Hook), and if deemed important these distances can bo 
considerably extended within the limits of the reser- 
vation ” 

The necessity for such a vast proving ground at 
Aberdeen will be understood if we consider the volume 
and diversity of the work done there In the first place 
every new type of gun, gun carnage, projectile, explosive 
fuse, and a hundred other duvioee pertaining to ordnance, 
must be rigidly tested at a proving ground before it can 
be approved for general use The necessity for making 
dangerous things safe to handle requires more prolonged 
and careful testing than is the cose with most manu- 
faetured articles Thus, to test a single type of gun 
carnage alone, 60,000 shots were fired at Aberdeen 
Many thousand rounds ore required to test even a single 
design of fuse 

Again, a sample of every lot of ordnanoc material 
manufactured muat bo tested to determine whether it 
conforms to specifications However reliable a manu- 
facturer may be, suldiers lives cannot bo jeopardised 
by allowing possibly defective ammunition to go un- 
tested The proportion of manufactured ammunition 
tested is smsH, usually one-tenth of one per cent but 
every gun and carriage must be put to the proof indi- 
vidually 

Thirdly, the diversity of the activities and the neoes 
«Hy for their freedom from dangerous interference with 
each other wort of great importance in demanding the 
large area purchased as will he shown by the summary 



Aberdeen proving ground , ares, 36 000 acres, length, 
IS miles. Note observation towers, on 
eastern shore, to plot the 
fall of shells 
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The encloaed promenade deck of former day* ia now fitted with folding bunk* 


The only place where tb< 
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*f the Veter land” The offlcers dining room and motion picture theater lined to be the Palm Garden Tea Room o f the Rite Carlton Restaurant 



1% m- *» »n r afls rs The buy efloa of the chief axeewtfre efleer of the Lerlatkaa” aaed to be the Vaterlaod a library 

im rat mm tbanspok f -liviathan* fitted to cabby nm men 

5 
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What is a Man-Hour Worth 
in Your Plant? 

To the worker at the machine, the value of a man-hour is 
one thing— to you, as his employer, it is another. 

The value to him is fixed by his pay check. To you it is 
fixed by what he produces in that hour — and these two values 
must be in proper relation, one to the other. 

That is why manufacturers today are busy on the problem 
of increasing man-hour value to them. They cannot add to 
the hour— they must add to the man. 


How ? Not by increasing his burdens, 
not by a driving effort, but by the one 
way which is logical — increasing his 
efficiency. 

Few things are more important here 
than the character of the power that 
turns the wheels and the way this 
power is applied. 

When electricity is harnessed to the 
modern machine tool, the value of the 
man-hour at once takes an upward 
bound, because electricity is the one 
form of power with which a lathe, a 
drill, a grinder or any other machine 
may be run swiftly for this task, slowly 
for that— always at a speed correct for 
best results. Moreover, every machine 


can be placed in the spot most con- 
venient for production. Another impor- 
tant factor is the elimination of belts, 
which makes effective artificial lighting 
much easier. 

Westinghouse Motors have taken a 
conspicuous part in multiplying the 
value of man-hours in thousands of 
manufacturing plants in practically 
every industry ever since the day, over 
30 years ago, when the electric motor 
was first applied to industrial machin- 
ery. And not only did Westinghouse 
introduce the Alternating-Current In- 
duction Motor, but the Synchronous 
Converter as well, so that alternating 
and direct current became available 
from the same supply line. 


In applying motors to so many industries Westinghouse engineers have 
learned not only the power requirements of this machine and that, but the 
principles and practices of thousands of industries. When you buy West- 
inghouse Motors you buy not only machines well built mechanically and 
electrically, but service that can be offered only by men as thoroughly 
experienced as are the engineers and industrial specialists whose counsel 
and advice are always offered to the purchasers of these motors. 

WESTINGHOUSE ELECTRIC A MANUFACTURING COMPANY 

East Pittsburgh, Pa. 



ELECTRIC MOTORS 


AND COI 


HOLLERS 
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Inventions New ^and Interesting 

A Department Devoted to Pioneer Work, in the Arts 




New and Novel Uses for Solidified Alcohol 

F UI L for heating and i nuking purjmsH* m tho trenches 
and in the field was mu of the great problems ton- 
fronting oui Army in Lrinee Some mu BiiggiRted 
solidified alcohol winch is sifo and t ointment to handle, 
and burns without id ir i r smoke imnicelutch the vuct 
possibilities of sol id i fit d nit hoi as a fit I 
for soldo r» Ik rami obvinis mid soon this 
material was bung piodueccl b\ (lit tin 
for the \tmri an troops in 1 ranee \s i 
result hugi fftitorim wi re ronwtiuitul f >r 
the produttion f this novtl fuel 

With tilt signing of tin arnusti r mil 
the gradiml reduction of llu euirnng 
armios new uses hate hud (i In s night 
for the vast output of solidihc l ale died 
And the man who did s mueli I iward the 
•pplndim of this full to nulitaiv life 
by such inventions as the iiiihn kit stive 
airplane food tarrici h ispital steriliser 
dugniil heater and either tie w ts alriadv 
desrrihiil in tin si minimis has now 
turnul his attention li mire extensive 
apple ati ms of s ilidilu d all ih il 

The latest inventions of Mr I Pipper 
of Nuw Vork ( lt\ are a most lonve niLiit 
form of portable stove mid a spe e lal st ve 
for the galle y of o > ae lit oi small hoat 
1 lit first of these is shown in the. combined 
illustration both in the peeked form and 
opein for uso The stove is made in the 
form of a suits ase of heavy steel and is 
provuled with a hinge d drop w hie h forms 
the front of the stive when it is erected 
holding feet beneath the stove serve to raise it an meh 
or so above the surface on whieh it may be plaice! The 
fuel is supplied in the fonn of cans whieh are ptaeed 
beaeatli the burner boles 

The see mel devlie is a special st \e r nstiucted 
entirely of aluminum anil intitule l f r us n Imrel 
yae hts anil small craft I lie p irti i 
la i st u vo illustrated be.ri.wlth w es 
eonstn. ted f.r Mi llirry M Hr a 
ner and lustulltel utmaid his v u hi 
the Veaugar tsinlhi i asi of the 
sm die r stove tins st hi use s s ilidihed 
alidad in eans wliuh aic provided 
willi a sli ink at the bottom so as t ) fit 
lot h I s thus | le ve nting them from 
sli ling at ml with the rolling of the. 
be it \ railing 1“ provide el t ) pie vent 
pots anil i ms from sliding off eturmg 
rough weather A demount die pm 
tie le ev s rves to li )ld fails and dishes 
in ttu rather e r iweleel galley \ fir 
the heating fir [ erties in the fuel it is 
said to he supniir to most moans of 
conking The 111 me of oaeh burner 
can be regulated by me ins of a simple- 
paddle-like mrmlii r whii h sorvos to 
cover more or less of tho ean opening 
To extinguish the flame tho paddle- 
like member is plaeed entirely ovor 
the eon opening thus shutting off 
the air 


Using solidified alcohol as its fuel, this portable stove I* ideal for picnics, camping, I 
and other purposes 

Portable Rail Sawing Machines with their length The saw blade starts cutting in the 

T iir accompanying illustrations show a portable rail- center of the head of the rail and makes a true vertioal 

saw developed at St Louis Mo Those machines cut at any angle leaving tho ends of the rail perfectly 

have been designed foi efficiency durability and econ- smooth and straight Tho reducing gear is mounted 

nmy ns realized by trark maintenance departments on the slide, supporting the Raw blade The automatin 

The hand-power machine has a saw 1)1 id t of a diameter feed lowers the saw at the proppr speed for cutting 

through the head or base of tho rail A 
friction nut on the feed screw can be 
quickly released to feed the saw by hand 
through the weh of the rail or in the return 
of t he shdi by means of a feed screw crank 
t- It will be noted that the saw blade is 
driven by an adjustable steel sprocket 
engaging the periphery of tho saw blade, 
insuring a positive feed The greatest 
poeBiblo rapauty is thus obtained from 
both new and rerut saw bludos The 
photograph shows tho small nut necessary 
to hold the saw blade on its arbor, no large 
driving collar being nece*ssary which would 
lend to reduce tho blade capacity The 
steel sprocket is adjustable to care for worn 
out or recut blades 

I he motor-driven machine is suitable for 
rutting lT5-pound steam rails, and any 
girde r rad up to 7 inches high By revers- 
ing rails that are out of track, after one- 
half of cut has been made, girder rails of 
(' Continued on pap* h\6) 

Suiting the Heating Tip to the Work 

IN attempting to increase the rate of 
' soldonng the Laps on the square tops 
of IK inches the thickness of saw bl ide being A inch of metal cartons used to carry biscuit to the 

und the maximum depth of cut is 7 % inches The Army during the war it was found that the usual 

approximate weight of tbe haiul power machine is T50 type of eleotnc soldering iron was not os effective as 

pounds and of the motor-driven machine about 4fi0 a newly in vented heater whirh was developed os a 

p minis result of the need for speed in this work In this 



and action photographs *jf the portable machines for sawing roll ends 


iihuu is designed to tut iff ruts at any angle devue 




Soldering iron that beats the 
work indirect!? 


larger surface of tbe heated portion 
touches the metal of -the carton and 
less current is required thou with the 
ordinary electric soldering iron The 
design is radically different, the two 
heater units being secured to the in- 
sides of two cast Iron pieces, between 
which a flat bar of copper about 
X K inohos wide by K-incb thick is 
clamped This extends at one end 
and tho heat gonerated in the flat 
heater units is transmitted to the 
copper bar, the end of which is the 
soldering tip and this heats up a good 
part of the metal carton cap at ouo 
time When tho copper bar wears it 
is easily extended by unloosening the 
clamps and when not enough is left 
to be in oontoot with the heater units, 
another bar is put in to replace it 
This type of soldering device may be 
provided with a curved pieoe of copper 
Instead of a flat bag to suit it to oartons 
of other shapes. A handle may be 
attached or a bmobet for mounting on 
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Cxtramaty thin at no wcrlfk.e of koi 
M axi nus movement 2 1 laweis 
Rivetalde movema<it 1 9 |aw« a 


Know the “Works” of a Watch 
Before You Buy It 

T HE watch presents the same elements of mystery that once surrounded 
the automobile Now, nearly every one knows something about a motor 
car's mechanism It is to make the “works” of the watch an “open book" 
that these Waltham idvertisements are designed to instruct and protect you 
in buying a watch 

The mainspring is the power of a watch It is a piece of specially hardened 
and tempered steel, about twenty inches long coiled in a barrel between the 
upper and lower plates of the movement 

It is subjected to virying conditions of service in temperature and tension 
The vanatton in thickness of two one-thousandths of an inch, or lack of 
uniformity in hardening and tempering, will decide the time-keeping 
quality of your watch 

The Waltham Watch Company produce's fourteen tons of mainsprings 
every year It is the largest mainspring maker in the world The Waltham 
mainspring is cut from long rolls of steel of uniform and special quality, 
then tempered in resilient form by a secret process, and is placed in the watch 
coiled into a hardened ard tem-ereJ steel barrel This process originated 
at Waltham 

The foreign mainspring is not only cut in short lengths, but hardened and 
tempered in short lengths — therefore every foreign mainspring is an individ 
ual spring of uncertain temper, making the watch a liability 
The foreign maker of watch movements buys his springs in the open market 
That is one reason why the imported watch gives such varying service 
An inferior mainspring me ns an infenor watch — no matter how much 
you pay for it K 

The uniform superiority of me Waltham mainspring is one of the reasons 
why the horological experts of the leading nations of five continents chose 
Waltham in preference to watches of any other make. 


$1 35 to $255 otmow 


WALTHAM 

THE WORLD'S WATCH OVER TIME 
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Recently Patented Inventions 

Brltf Dtacfipttan, «/ Ractntly f>tunt*4 Mtchartcal snd Bncittcti D« Wots, 
Teste, taming JmgimmU, Etc 





MMiV K H Uuinib 
M ils IuvmiUoo relates 
provided ob lb 
mot by the spr 

object 1* to provV 


1 trade the Famous VENUS Pencils 
»re minimizing labor and adding to 
the speed, facility and accuracy of the 
work performed by them, because 
each Pencil embodies Perfection 
^ SPEClAL^14c OFFER 

American Lead Pencil Company 

17 Fifth Avenu. N.w York 

and L iu}tan / Wee Enr 



In flimen of the liurner 
1 u be I ngagt tl by the latter without 
th> spring tlngir* or humor say 
shin t for the purposi 

HKFI HOOF DOOR — A C Qoddsbd care of 
lit » 11 t It Id A U Kldaid Review Ave and VO in 
HI Lon* Island tit) N Y The object of tl 
Invention Is to provide a fireproof door which 
Mi eerUmtlv strong and durable in 
no! liable to distortion anti arranged tt 
names from reaching I hi Interior of the 
rail* In tseo of a Art a spotlal feature 
if nomtr pieces covering up Ihi Join’ 


HOWIINf. AIIKV— W J B*a 
< h output St Rmokljn NY I hi* 
rulates to tlio construction of liowllng i 
has iiailtcular nfertmo to moons for 


lit ohjotls is to so construct a 1 tow ling alley 
laving two nmways that one tmy may easily 
1 1 hoth w i* of pins anil to ahleld the boy from I 
lu flying pins or balls 
DAV EN ROUT OR CHAIR — A K AwnaasoK 
nd H Kkihsn 410 W State 
'hi Invention relates particularly 
1 1 tin Ion of davenport or chair ends the object 
olng Iht provision of an end resist ruction which 
rUl enshlt wide rangt In Ihit knees to suit daven 
Kill* or t hairs of light medium and heavy con 
i rut i Ion whlth wlllolivlait looaenlng and rattling 
f parts and will presint great strength and 
durability and avoid warping and dlsalinemant 
tOlINO RUN T MBA) —I A Lorai T 611 
West ( lum h St Jat ksonvlttc Fla This In 
vontlon r tales to Joints Itctweon bkx-k* of wall 
copings ihn mstn object being to provide a 



roof J7ROM foundry to finish, 

* the Bessemer Oil Engine it con 
•trucled undei one roof Fiom the 
cKemust anslynt of the pn iron 
to the final swemhluig snd test 
l"d«s «l J*s compil'd unit ewry B» 
«"» Ol |«Siss » untfcr o utnt snd 
"fid tsTvsiUtaes The m lr u • tuiutiat 

t?«ur* wtwfws /f tt map, 

Th. BsUsap* GUa JEagim Co, 

14 York St.Grwr. City Pa. 

BESSEMER 

OIL ENGINES 



SltOWlKG THE 

waterproof seal for such Joints The Invention 

soft metal folded and bent to form a T shaped 
strip Including a dmiblo-walled oonvnx 
head and a double-walled web depend: 

till upper surface being convex Insuring a 
permanent and waterproof Joint 

FLAGS 1 AKF F l> Cbicbtow Cl 
Howard l diversity Washington D <. 
objret of the Invention Is to provide a device 
having a mounting for the flag which Is slidable 
and pivotally connected with the staff in such 
that It n a> suing freely alxmt the staff 
tin staff Is provided with a ball bearing supported 
drum freely mtatahle to prevent wrapping 
nf the flag about Uie staff 
Hardware i 
V ALV K TOOL — R D He* bind 482 Sharon 
le /anesvlllo Ohio The object of 
i Hon Is to provide a device for releasing motor 
live spring* » herein a clamp is pro' 

* for (.lamping the sides of the 



FISHING rt)OL-A U Hal ton. Coalings 
M 1 In Invention has ftp- it* object to provide j 
i tool c*(K.-( lallv designed for Insertion In a wide j 

SEBsB» 


casing to recovsr lost sod broken tools wherein 
njsohanism is provided for firmly grasping the 
tool to lie removed prior to the removal of the tool 
and operabl from the top of the well easing 
COM I l rt\<» MACH1NK P Fasaa 
36th HI llrtNiklyn N Y Among the prh 
object* or tht Invention are to ascertain rapidly 
marital result of multiplication of oas 



umber by another Ui provide a 
luoatlonoJ inslltuUons In the train 
xit* and to simplify the oonstr 
icaiicn t he cost of the machines. 

Bcatlag sstd Light lag 
RAFETY GAS 'UF— i> P llsix 444 E 7Bth 
: isre of Jos Rory New York N 1 This 
vi i lion has pa ticular reference to a gas fitting 
appliann that will niose automatically and 
op the fl iw of gas in the event that the flame 
extinguished by an) mean* Among tbo object* 
Is to pcovidt a simple and certain expedient 
where!) tht valve will be automatically rkas 
almost luslantl) after the flame Is extinguished 
will clt sp lu tlu t vent of accidental opening o' tl 

I A Ilf) 1 INti M At If INF 
1310 leffcriKHi Avr Brooklyn NY The In- 
vention has ror It* object tbo provision 
strut lion whit h I* *eml-autainatlc and which will 
apply and prtws lain la 
like of different sixes sr 

taking rare of different steed 
1 bottles and IuIhIb with 


f th lr sin 


ANIIHRID DEVICE — R 
mnn it Ht Newark N J The general objects 
1 tin invention are to provide a means 
tarhlng chain* or equivalent element* to tht 
a* to prevent skidding the attaching 
ng In the form of 



tub iisvks sreua 


ntrlcally to and Inwardly from the felly 
and which lias overlapping ends with nuts so as 
vent the "tog from t worn tog automaUi ally 
detached from the antiskid chains 


As wish to raU attention to the fact that wo j 
In a position to 
rv branch of patent or trade-mark work Our 
staff is composed of mechanical, 


AaAinttrt Staff 

(CtatMkSd/rom pass 4 *» j, 
forty There was an average of m plans 
to » pilot Lee* than seven kmimi 
American pilots saw sernoe at VM front, 
and many of these were with the Lafayette 
outfit before we came m Most ef these 
trained in France There were vte» tew 
American trained pilots who saw aetuaifroot 
line service Of the planes, 1 think that 
HO is an outside estimate for the AnjWwaa 
made variety The rest came from where" 
ever they tould get them, England and 
f ranee of course The Americans didn't 
always get what they wanted I know one 
lad who was using a 220 Hhpano Btiiia 
engine which had been discarded by th* 
french as not good enough I This teas 
when the armistice was signed 
“The French Spads the Americans ussd 
were great machines Of course yon know 
the Folcker is a superior machine Oh, 
much But the Yankee airman had it all 
the Boche The Americans dropped 
five Boche for every one they got, superior 
skill and nerve, of oourse I et me butt is 
on myself and tell you Tight here a ltttls 
tale of the front about that nerve They 
had brought down a Boche, the Americana, 
and he wasn’t hurt He was a pretty 
decent sort of fellow too Ob, yes, there 
a lot that wav Well, airmen are a 
clannish sort and they do respect their 
opponents You get so you know that the 
other fellow has guts, too, beoause you find 
out, specially if you ever get ‘wind up, 
what a lot of endurance it takes to stand 
the strain 

Well this German flyer was the right 
kind and he took his capture philosophic- 
ally, and the boys let him sort of loaf 
around until the guard came for him One 
day some one had a bright idea and asked 
hint if ht, d like to fly an American plane 
The Boche thought he would Maybe he 
thought he could put something over I So 
they asked him, if they let him, would he 
give his parole not to try to get awAy 
Very properly he told 'cm the German fas 
‘nothing doing in the parole line ' And 
that made cm laugh and they told him to 
climb into a machine, and get away if ho 
could’ Then three of them went up and 
flow rings ’round him and herded him all 
over the atmosphere and finally made him 
fly down and land where he started fromf 
Pure deviltry and if G H Q ever heard 
about it, heaven only knows what they 
n ould have done but no one told 

But the point 1 m making right hers 
is this Hhow mo the American airman 
the British airman, captured by tbs 
Boebes and allowed to get up in the ate, 
who wouldn’t have either got away or 
crashed trying, and I’ll show you an airman 
i doesn’t belong! 

The Sped isn’t a bad machine, you 
know You can dive with your engine 
full on and stav together when you flatten 
out But the Fokksr has fewer blind spots 
than a Bpad — much better visibility I’m 
not sure that isn’t why the mortality was 
so heavy among the U 8 boys in the air 
The mortality waa 60 per cent at least for 
the war I know of one day- bombing 
squadron that lost 60 per oent of its men 
in one day, and that’s sure burning up 
“men to make a German holiday 
‘ But don't let any one think I’m knock- 
ing the best little nucleus of airmen in tbs 
world The Boche knew that, they didn't 
like the sample Amentia aent over at all 
and if Foeh bad only had paresis or some- 
thing before he signed that armistice and 
things had got to running a little smoother 
at home, maybe we would have gone in 
and bombed Berlin off the map 
“* ' " all over note, and no om is 
\dodgmg sritb 



MCNN * OO. Parent 
»S3 Broadway 
Branch OOce 1 eat F Street 


Here’s luck. And 

* Ay, make it to the V & A. in the «te 
nest time!” 
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The demand for electric starting and lighting systems necessi- 
tates the storage battery. 

It is much cheaper for passenger car manufacturers to utilize 
these batteries for ignition than to entail the further expense of 
installing magnetos, but — 

Why do the gigantic trucks of commerce use 
magneto ignition almost exclusively ? 

Why did General Pershing cable instructions 
that all trucks sent him should be magneto 
equipped 7 

Why did magneto ignition prove itself the 
only entirely dependable ignition for the 
war’ 8 fighting airplanes? 

Because magneto ignition is the only entirely dependable 
ignition. 

The Splitdorf Aero Magneto was developed and standardized 
for the U. S.War Department and officially adopted for use on 
the air program. 

Changed in outside appearance, but containing every feature 
that proved itself in the test of war — the Aero is now firing the 
engines of America’s passenger cars and trucks. 

No engine dependable without a magneto. 
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Friction Disk Drill 


FOR LIGHT WORK 
Ho. Thom. Gr..t Ad.aola,. 

The tpccl « Ik I in l r cl • ir I fro 0 lo 1600 


Samd for Drill Caldcru 

W. F. ft Jno Barnet Company 

II?] 

lfM Ruhr Street Rockford IH.oo.. 
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ASBESTOS 

Wo on colnoro end ohlpporool Crude Aobcotoo 
quantity We produce all o rodra at our world C 
BELL ASBESTOS MINES In Canada We ale 


For anything you want In Aabaatoe turn to 
KEA8BEY A MATTISON COMPANY 
DEBT S-l 

AMBLER PCNNA USA 
Oman at the vraitt a Vint kihettei Mkiaa 
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THE 5CHWERDTLL STAMP CO. 
-•STEEL STAMPS LETTERS ft FIGURES' 
BRIDGEPORT CONN 


WELL D r*vs c WELL 

Own a mocl m. ( y u own Ca«h or eary 
Wrmi. Mi y atylra n J siiel for all purpoMi 
Write for ( Ireutar 

WILLIAMS BROS 434 W State Si lilac* M Y 


The Growth or Ellis bland 

« initnurd from pagr 4J7> 
formt (I between adjacent blocks 1 hew 
slots are the n fill< d with hugs of < oncrete to 
f rm a k \ thul well Ini k each hlook to 
thi m \t nr <>ti t p of these Works 
ninrri tr w ill h built faced with granite 
Hoiks tli stin* bung am horod to 
r n ri t In means if < ramp mins 

\r ini I inlands No 2 and No 1 where 
dr p « iti r is not ri(|uind thi original 
ird fmndation has linn utilise d and 
(Ins is In mg limit a in* molded concrete 
in 11 f in d with grand i of th< dt sign shown 
in tin lowir left-hand corner of the title 
pugi illustration 

Supplying the British Farmer with the 
Sinews of War 

(f nifinuftf tram pagt i!0) 
an ponsilili to hi made in this country and 
it wiis expected thit over <10 would be 
aviululile in limi for thi spring plowing 
In ndditiou to thi above supplies orders 
were pi Kid for uuisidi rahle quantities 
of horse drawn implements both 
cultivation and hnrvisttng and arrange- 
ments hay i hi < n made not only to 
guard against a depletion of thi existing 
supply of agricultural horses but to pur 
i hum in nil lilioniil 20 000 horses which, 
with the mi rt iihi 1 supply of plowmen, will 
In urgiiitli ri (lurid to carry out the in- 
( roast d tiling! program during the winter 
and spring months 

A differ! nt probh m was presented it 
case of ftrtilinrs Thi position in 1010 
was briefly as follows 1 he supply of 
potash for whuh Britain has depended 
the rirh dr posits in f.ermany had boon 
nit off 1 hi usual quantity of sulfate of 
ammonia was available a large amount, 
howtver ns in f irim r y c are hi ing exported 
but only small supplies of Chili nitrates 
had been forthcoming With regard to 
phusphatir mauuriH thi re was a considers) 
ahli amount of basu slug available from 
the steel works hut idditional grinding 
machinery was required in I he crs 
sii(M rphosphati the supply was limited by 
the munitions di mauds for sulfuric acid 
fortunately it was found practicable 
to recover considerable supplies of potash 
from flue dust and a limited quan- 
tity was got in turn for use with the 
lblK crop while it is hopi d to secure a 
greatly nun isid supply for thi 11119 crop 
As rigards sulfate of ammonia owing to 
at tive propaganda among farme rs for an 
increased use of the firt direr the con- 
sumption has ansi n from 78 IHH) tons in 
191ft to close on 180 000 tons in 1917 
1 xports have b< e n prohibited so that as 
far ns possiblr the wholi output might be 
available for food production and munition 
limnnfar tun in the United Kingdom 
In (In i ani of pliospliatir maiiuris returns 
obtained in the spring of 1917 from the 
inmiufacturers showed that while some 
hrrriH had supplies of ut id the) wc re short 
of phusphut n rock and i u c 1 1 run Ste ps 

wen accordingly takin to pool supplies 
with a view to more immediate production 
l he provision of a proptr supply if 
su ds and the umtrcd of price's have proved 
ilso matters of considerable importance 
lo lnsuri against (lie possible shortage of 
su <1 whent for sowing in the autumn of 
i >17 in th (u ill of unfavorable harvest 
indilioiis tin I o id l'roduetion Depart- 
ment sound u iiHirvi uf about 5,000 
(Hurl i th if win at of the 1916 crop The 
Dc parti i 1 1 also pun bused and offered to 
firnieis 1 lire ugh the Agricultural Lxoiutivc 
( nmmiltus i DIM) quart i rs of seiod wheat 
of heavy roppn g i urn ties and of high 
juinfv for uuliimii sowing in 1917 During] 
the spring the gn dul difficulty was cn- 
i >uii1( n d in old lining si i I (ndatooH The 
sin ns sh irtage <f thi potato crop m 
Si otlu.ii 1 and In land from whirh seen! 
petal ois are dm fly ildaimd and tho m- 
ete ascii aircage of pot atm s about to be 
planted t spindly m Inland, made it 
noi essarv to organurc supplies, particularly 
for tht small riowi rs and allotment holders 
1 lie action of the 1 oe d Production Depart- 
ment m scouring 16,500 tons for distribu- 


tion through the War Agricultural Lx- 
cxeutive ( ommittees was of groat assistance 
t the allotments in a critical season For 
1918 steps were taken to provide 10,000 
tons of immune varieties for districts 
site Hod with wart disease to provide not 
less than lti 000 tons of non-immune 
v urn lies for small growers in other distrn ts 
an i to arrange for the planting with im- 
rnuno varieties of 1 000 acres in Scotland 
and Inland in order to furnish seed for 
mfee teel areas in 1919 A vigorous cam- 
pugn was carried cm by the Departments 
of Agruulture in all parts of the United 
Kingdom for the spraying of potatoes 
against blight 

Attention having boon drawn to the 
niun factors in tho agricultural program 
of 1917 the results as represented in the 
acreage and produce of rrops may be 
bni flv stated Here howover, it is neces- 
sary to bear in mind that, while m the 
United Kingdom tho tillage area for 1917 
was increased altogether by nearly one 
million o( res, the evidence at the end of 
191b pointed to a fall in the area under 
crops in the 1917 season Thus the effect 
of the campaign has to bo judged not only 
Il th( actual me reuse realised but by 
tin fact that a decline in the tillage area 
hid been < heoked 

( onsidi red in greater detail, the returns 
of icreagi of crops in the United Kingdom 
for 1917 show an increase of 50,000 acres 
in wheat of 140 000 acres in barley, of 
616 000 a< res in oats and of 220 000 acres 
of potatoes The area under oats in 1917 

4 761 000 acriA— is the highest am age 
on record in the Uuited Kingdom while 
th( acreage under potatoes is the largest 
sun c the year 1889 

It is estimated that the yield of wheat 
exceeds (hot of 1916 by 5 000 000 bushels 
of barley by tho sami amount, and of oats 
hv over 16 000 000 bushels In potatoes 
wlun the season was exceedingly favorable 
f >r the ( rop despite the shortage of potash 
the yield is one of the highest on record 
the I dal crop ixcoeehng that of 1916 bj 
al least t 000 000 tons, and the average 
rr p of the preceding 10 years by 2 000,000 
tms Altogether it mnv bo said that thi 
tillage campaign resulted in the addition 
of not loss than 600 000 tons of cereal 
full and 1500 000 tons of potatoes on 
agricultural land 

I he showing for 1018 is qmte as favor- 
able but shows of course no notable in- 
e n use ove r 1917 It was in the last-named 
vc ir that the machine ry of waf-t i me agricul- 
tuie got under full headway, and it is for 
tins reason that we speak so much of 1917 
nlhcr than later years Tho outlook fur 
the present and future is bright Nothing 
his bun more striking than tht general 
efli icney and whole hearted loyalty of the 
War Agricultural Fxecutive ( eiinmiUces 
throughout the country in earning out 
tli u novt 1 and heavy duties and it is no 
exaggeration to say that these i ommittees 
hue sin eeeded in raising the whole stand- 
url of farming and in creating a strong 
p il lie opinion against the neglect or inin- 
nst of land which might be producing 
fe id for the nation 

Weighing High Temperatures in an 
Electric Balance 

IConhnurd from pagr ill) 

II same materials as tho couple itself 
1 1 is has the gre at advantage of bringing 
tl e >Id junction right back to the measur- 
ing instrument whore its te mperattirn is 
eisilv observed and lompensateai or kept 
c nstiint either manually or automatically 

I he ability of the delicate and sensitive 
galvanometer to control the expenditure 
of a considewable amount of power has boon 
t iki it advantage of to construct curve- 
dr living and multiple-circuit printing 
re irde rs us well as to operate signal lamps 
an I indie ators at tho fumanea The 
n irder thus takes the plant of an attend- 
ant who would otherwise bo required to 
read the pyrometer and signal its in- 
dirutions to those in charge of the furnaces 
Pe rhaps this ability to work automatically 
(Oonitnurt on page 444 ) 


PATENTS 


L which y 


l wish te 


Co for i — 

way of obtaining protection Pleas* 
send sketc hea or a model of your in 
vention and a description of the 
device, explaining its operation. 

All oommunloationa arc strictly con- 
fidential Our vast practice, extend- 
ing over a period of seventy yean, 
enables us in many cases to advise 
in regard to patentability without 
anyexpense to the client Our Hand- 
Book on Patents is sent freo on re 
quest This explains our (Methods, 
terms, etc , in regard to Patents, 
TrmcU Marks, F o re ign Pa tent s, te a . 
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Eight Months Without A Day Off 


Over a period of eight months, with loads running as high as 
three tons, the Franklin Hardware Company of New York, has 
operated its lj^-ton Fulton Truck, without a lay-off of a single 
day for repairs. 

The average daily mileage has been between 40 and 50 miles; 
the average gasoline consumption, 14 to 15 miles to the gallon ! 

This Fulton has replaced two one-ton trucks of another make, 
covering the same ground, and saving costs of gas, oil, and of 
the extra driver. 

Where speed, economy and absolute dependability are essentials, 
the demand is for Fulton Trucks. Such large fleet operators as 
Standard Oil Co., Pittsburgh Plate Glass Co., Valvoline Oil Co., 
John Wanamaker, Texas Oil Co., etc., are using FultonB for 
their big haulage, under all-road, all load conditions. 


* 


The Fulton Triple-Heated-Gas Mptor is an important factor in 
the Fulton low-cost, high mileage performance. Behind the 
Truck are the Veteran Fulton organization and the largest fac- 
tory in the world devoted exclusively to the manufacture of 
a single model lj^-ton Truck. 

Then an Important fad* for you in Fulton owner records. 

The Fulton Motor Truck Company 

At-Thm.Port-of-Nmw. York FARMINGDALE, L. I. 


The Repeat Order TRUCKS 
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Weighing High TtnperatWM in an 
Electric Balance 

<C vnlinutd from pafr +4*) 

ty tho most significant feature of the new 
systr in 

Vuither luti renting application of the 
pt trntiomi ti r outfit is in connection with 
Iht preliminary cxporummtal work neces- 
sary l» fore heat treatment methods can bo 
standardized With all metals, thero are 
cirluin well di fined transformation points 
or entiral points — tempera! urea at which 
eh< mu il or physical changes take place 
The >pt rations of hardening, working 
anne aling and tempering must be carried 
out ut temperatures hearing a definite re- 
lationship to the ( ntioal ones and it is 
accordingly necessary to determine the 
lutUr with m i urai y 

Whin a substance is heated to a trans- 
formation point and allowed there to 
undergo tin, transformation the latent 
hint m < i ssnry to do tho work of the 
transformation in question is ahsorhed but 
without nit « using the temperature of tho 
siibstaniP When the critical point is 
rencht 1 bv tooling on tin other hand, the 
proiiss of transformation is marked by 
evi lotion of heat without uny correspond- 
ing drop m timpiraturi Now when wo 
boil or solidify or melt or condense a 
substanii we cannot watch it and state at 
what uioinunt the transformation takes 
plan things do not melt suddenly, after 
the fashion of an explosion But if we 
know that the transformation is marked by 
eonatnnt temperature a temperature that 
remains fixed m spite of the absorption or 
evolutiuii of considerable quantities of heat, 
we can use the recording pyrometer to 
loiatt tho critical temperature with the 
greatest (use and accuracy 

In practice the sample under test and 
another body haring no transformation 
points within the rang! to bo studied, are 
huiti il in ilose i on tact without another 
This second body is termed tho sample 
holder It will bccoino uniformly hotter 
(or iiildir) throughout the tist while the 
sample will fail to do this when its trans- 
formation point is reached Accordingly 
the dificuiui in temperature between the 
tw> bodies normally zero or almost zero 
will take a sudden leap when the trans- 
formation point w roaihed 

Wi must measure both the aitual tem- 
perature of the sample and this tem- 
pi i itnrc illffironcc The first of these ob- 
servations is made by moans of a po- 
tmt limit ter tin uit in the regular way 
The second is i (Tiwti d through a pyrometer 
wl nil (its instead of the more regular hot 
in 1 i old nine turns one junt turn in oon- 
lut with tin sample anil one ill contact 
with the holder In tills way it is eon 
str until to ruord not the different t 
hitwiiu a known fixed and an unknown 
v rmbli tempi ruturi but rather the 
iliffinnci futwcin two variable tem- 
pi i at urts Temperatures arc plotted as 
ini i mini mute tin i in-responding tem- 
I iratun liiffinnees at another 
*vi long as sutuplo mid sample holilir 
hint or cool uniformly then will bo no 
h mgi in the teniperature-diffcrcnu But 
whm the temperature of tho sample 
r mams stationary or lags behind thut of 
I In holilir dm to a transf urination in the 
simple thi temperature difference under- 
go a ihangi I his change muy not be, 
in absolute figures, u large one' But the 
liffi rente was zero, or approximately 
r i so any < hange whatever is bound to 
I on a percentage basis, a large one, 
mine utly suited to being well brought 
ut on the graphical record ■ 

Inti resting ft attires are frequently 
br ught out by the transformation point 
n i ords Hometunts the transformation 
I ms not arrest the change in temperature 
tuple tely, but merely retards it— and m 
sue h event, the retardation is apt not to be 
uniform Sometimes tho transformation 
dui mg heating and the reverse trans- 
f irrantion during coolmg — whioh are dis- 
tinguished from one another by speaking 
of detoloseence point* and reealasceace 
points rrfcpnt tivol y — affect the rate <H 


temperature change quite dilecautiy Thu 
is well illustrated by the heating ami cool- 
ing ourves which we show herewith 

America's Great Effort in Ordnance 

(Conti nuti from pat* ill) 

| The Alierdeen Proving Ground oemsists 
of a tract of land about 35,000 ura in area, 
situated along the western shore of the 
upper arm of the Chesapeake Bay in Har- 
ford County Md It takes its name from 
the small town of Aberdeen, which is situ- 
ated about four miles west of the eamp 
headquarters The protect was a war 
measure and it was completely planned and 
executed since April, 1917 It will be 
continued ns a permanent experimental 
firing ground The reservation extends 
along the Bay Shore as shown on the 
accompanying map from Swat) Creek 
opposite the Susquehanna bairn to the 
Gunpowder River, a distance of about 
fifteen miles Barracks, offitem' quarters 
and proving butteries are situated near 
tho northern end of the reservation, 
leaving the mam portion of the grounds 
clear for firing except that a part of 
Gunpowder Neck is occupied by the gas 
plant of the h dgewood Arsenal 

The purchase of the land was approved 
by ( ungress early in Ottobor, 1917 The 
surveys wen undertaken four days later 
and the first shot was fired on January 2d 
191k in the midst of a violent snowstorm 
Since that time, construction work and 
firing proceeded in unison Today there 
are quarters for some 8,000 men on the 
post and thero have been invested in oon- 
st ruction some $10,(8)0,000 Over 400,000 
rounds of minor medium and mayor caliber 
ammunition have been fired A a a com 
parrnon with previous conditions befor* 
the war it is interesting to note that on » 
single. day about 7,000 rounds were fired 
at Aberdeen — more than were fired in thi 
whole year of 1910 at Bandy Hook 
The Proof Batteries and Ranges 
Thi majority of the proof ranges and 
batteries arc situated odjoiningthe barrackr 
for ofhiers eti , near tho northern end of 
the reservation There are five parallel 
ranges each extending generally in s 
southwesterly direi turn and inclined at a 
slight angle with the Bny Shore In tbu 
direction thi re is available a range on land 
of 11 mills and a dear range over water of 
40 miles 

The length of the main proof battery 
is i 500 ft ct and here are tested the 
following guns (7 mm gun 75 mm gun 
t-iiii h gun 4 7-moh gun, 155 mm howit- 
zer 155-umi gun 5-inch gun, 0-inoh gun 
8-tnth howitzer, 9 3-ineh howitzer, 240- 
mm howitzer, IJ-imh howitzer The 
(liar land range is 15 miles but ranges 
up In 76 miles can be obtained over water 
The trench warfare range has a total 
length of 1 000 feet and the mortars tested 
tin re tire the Vinch Stakes 4-im h Stokes 
fi-inch Newton Stokes 240-mtn trench 
mortars rifle grenados, and hand grenades 
On thi trench warfare range also are carried 
on various experiments in pyrotechnics 
and with incendiary and gas bombs 

In the first chapter of this article it was 
stated that the Allies asked uz to concen- 
trate on large railway-mount guns, and in 
this directum we produced some exceed- 
ingly fine artillery, the teat of which took 
plate on a railway- mount range, which u 
made up of about ten tracks, so arranged 
that the guns on these tracks will have a 
dear range up to 75 miles Hoc trio or 
gasoline locomotives are always on hand 
at this range to assist in placing tho guns 
In addition to the ranges above men- 
tioned there is what is oalled a water range 
The firing is done down the Chesapeake 
Bay and the fall of shots is over a shoal 
which extends approximately down the 
oenler of the Bay and », therefore, well 
clear of all shipping The splash of the 
shots as they fall into the water is recorded 
from l.j towers built on the western shore 
of the Boy, tin which observers ore sta- 
tioned TTuwe observers take a reading 
(Continual on mm***) 
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SIMPLIFIED BUYING 


and how The Fairbanks Company O. K. will help 


P ROGRESSIVE Purchasing De 
partments are our today to save time 
and motion I nstead of buying from 
many houses they narrow their dealings 
to the fewest possible sources of supply 
I n greater numbers than ever before they 
turn to The Fairbanks Company Here 
they secure nearly all they need in the 
way of Mill, Mining and Railway Sup 
plies Valves, Scales, Engines and Pumps 
1 rucks and Wheelbarrows Machine 
Tools, Power Transmission 

By centralizing their purchases with 
The Fairbanks Company, they simplify 
ordering bookkeeping and the detail of 
traffic and receiving departments But 


‘The Fairbanks Company O k 
comes on every item sold by us 

When you see The Fairbanks Com 
pany O K you know that the product 
it comes on has been approved by T he 
Fairbanks Company as O k in design, 
material and price — that it has our com 
plete endorsement We stand back of it 
We can meet fully and economically 
the needs of large and small buyers 
through our own Branch Houses and 
through leading dealers scattered over 
the country 

T hese businesslike times demand busi- 
nesslike buying It will pay you to send 
or bring a list of your wants to the nearest 
Fairbanks Branch 


THF FAIRBANKS COMPANY 


BRANCH luitlmoff Br dgrpo 

HOUSES B rm n|h*m Buffilo 

Albany Boaton Ctucigo 

Havana Cmu Lo 


MACHINE TOOLS • MILL, MINING AND RAILWAY SUP- 
PLIES • SCALES • VALVES * TRUCKS & WHEELBARROWS 
POWER TRANSMISSION * ENGINES & PUMPS 
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: America's Great Effort in Grdaaace field, 6, poo yard* w to fro* the gw* and 

(Ommttflvmfmw) than digging them up for eaminaliim, and 

bf every shot, end them rendu** ere thee 

collected tnaogukted and the exact range r5Li “ 

obtained Means of communication the daily SOUtite of drying ttptoeU* 

teen these towers » by wtrel.*. and by ^at “e buned from three tom* H# deep 
th, irdlmiry commercial telephone Ut ^ “ d *•**■ 1m1 “ •* the «te- 

I bore arc also three other ranges «h.«h fflcuU " f °» ,“*?**} » f «» 

win used for the tenting of high explosive Rentage of large .hell* lost beyond 

chill I heeo arc .aolatod, m order to pro- ™° Ve ? «“* P «*tr*ted below 

te. t the inhabitants of the Proving Ground tho t water levp of the mnr»hy eoil, a ton- 

fr on the ext. onie danger which » always crpte " f 1m ** dimeiuioni vm built, 
pri sent win n high explosive is fired u.U, which he projMfciw to to tested will 

In th, late spring of 1018 the find ho fired at close rang- We l*dj*e pW 
United States guns on railw-y mounts urp of ****** °f thfa tiitfe end it 
cam. through In February to May, 1018 *"««•«! to ,0 ” n a /* ,U *W* *••*«"> of 
an improvised fixed gun carriage was f^ Pw' mg Ground work 
ix net mi teil at Sandy Hook and from it limitations of space prevent entering in 


THE SHOE THAT HOLDS ITS 


$4*22 $4£2 $5-22 *6-22 5722 & *822 

IF you have been paving $10.00 to $12.00 for fine 
1 shoes, a trial will convince you that for style, 
comfort and service W.L Dougins $7.00 and $8.00 
■hoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the "Ns 

retail pnee fixed at the factory before W L.Douglas | ' 

name and the retail price is stamped on the bottom. 

The stamped price is W. L. Douglas personal guar-Vjy t«-u?n?wwM 

antee that the shoes are always worth the price ^ * 3 * 3.00 *4 

paid for them. The retail pnees are the same everywhere. 
They cost no more in San Francisco than they do in New York. 
Stamping the price on every pair of shoes ns s protection against high 
pnees and unreasonable profits is only one example of the constant en- 
deavor of W.L.DougUs to protect fun customer*. The quality of W. L. 
Douglas product is guaranteed by more than 40 yean experience in 
making fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced meo,all working with an honest 
determination to make the best shoes for the price that money can boy. 
fr CAUTION Before you buy be sure W L.Dou(las 


I HE BRIDGTf’ORI (iHAir CO. 'MASON’S NEW PATTwHIP HOIST 
Specialists in SaillWIreSbapes&FlitStimpiiigs MEMS* 

Bridgepor t, Conn. m-^^^^volney w mason * c° . w 

HOTEL DEWEY “W* 

TN order to moot after-war conditions the DEWEY HOTEL, situated 
1 m that exclusive rcsidi ntial s< < tion, at 14th and L Streets (5 minutes’ 
walk fimn tho W hile House), has opened its doors to transient guests. 

1 r many years the I>i wry has been the official residence of (senators and 
ihosr pr uninont in ofiu ml life of t lio C npital The ftorommndationB are limited, 
and only those wh ,si pr< m in p w ill 1 m i ompatible with its clientele will be M- 
cepti d It will b< b,s1 to make rcsirvutions tjy Ii tter 

Koom tariffs, illustrated brochure, restaurant charges and other informa- 
tion may bo secured by writing i*R A N K P FENWICK 


the s-imh and 10-meh guns were range Bny m0fe de t tw * iftto f dforiptlott of the 
fired with new light-weight projectiles nno™ o us activities at Aberdeen, but we 
In April th, 14-im h naval gun was tested wiU <do# 2*2 *>vmg some particular* of the 
at handy Hook and about the same time ro J md * &* 1 «n«jtbe organisation oftbe 
the first lomptete railway artillery unit fs^liahment From January let, MIS, 
th, It-inch 10- r ilibc r naval gun, mounted **• I *£? ,nl>M ® ^ nut “»>er of 

rmge, arr.v.d at bandy 450 rou ' ldf ‘ *“ twd > tbe * 

a great success from its m J rW " h 

The next gun to be 71 rou " ds w ™ b * d ' “« d mnm I 
y mount was the 12-inch "'±7“ T 10td ’ ‘i* 17th » *“ wluoh 

i time all big gun testing f r °° ™“ nd " ***' the *a»»um 

from hnndv Hook to day was August 0th m which 7, r^und. 
d out at the wat, r-rangc WP . re hrt ‘ d , , . 

,s of spur tracks Tho jnwnclmunn we wish to Mpwwour 
*. Itl -k rtiiiwiiv mnmif indobtednwH to ( ol Wilburn A Phillip*. 


on a rulwny rarnage, arrivid at bandy 
Hook and proved a great success from its 5T pa1 ^ st 
flrvt ap|H arum e The next gun to he ‘ 1 'v^ > 1 
fasted on i lailway mount whs the 12-mch ji rni) Wl 
morlar tuid ut this time all big gun testing . W 1 
Was tr msforroil from bnndv Hook to <Wv "J, ILR 
4h r he ,i and tried out at the watt r-rangt AVP . re nrp 
baltcn „ a sprue of spur tracks Tho f u , rr 'l 
initnl complete 8-iuch railway mount 
midi ,1 Abirdttn about June 1st and it Pl ’ mrll ‘‘[ 1 


Iwltm n a sen, a of spur tracks Tho Ifcnnclusion we wish to Mpwwour 
initnl complete S-meh railway mount ' n debtedm*H t,, ( ol William A PbilUps, 
ru.< I, d Abt rdttn about June 1st and it ;« mrl >andmg officer at Aberdeen, and to 
wna f Hewed shortly after by the hrst 1ft- 7" Jor 1 P Jjndh - for < ourtea.es extended 
me I, II wit/,ra other guns whuh arrived °«r v,sit to the Pro v.ng Ground 

w«n tin s inih railway fpina, 7*mrh navnl _ , , n , ln , __ . . 

guns mi ) U-imh mortars on railway Portable Rail Sawing Mftthincft 

cm ri i|,< s (Conllnued from page )lg) 

AeraU Bomb Testtnf larger sise can lie lut Those machine* 

Itu Proof Dtp, rtment m charge o have 18-mch d.ameter saw blades and 
Mcj >r I I* Lindh is divided into several Hpotllll Beml -h )K h or high-speed steel blades 
sctiuiM te, whuh some reftrence has Bt( utl i,»ed ( the high-speed bladee being 
alrfHi\ Wm made I artimlarly interwif* UW5t ] for rutting high-tarbon opon-hearth 
ing ,i lh< instrument soil, on which has Tho motor-driven portable rail 

<h,r M f ill photoglyph, c work of velocity Bttw Jg ^peewlly necessary when the 
time un 1 powder pressure moasuremente r , u |* an enhre Hp< turn are being repaired 
lie. c.teou was housed in a perma- Rt)d ucw Tm \„ matB Ucd m places The 
n.nl I rick budding, and it will bo m a W()rn „ r battered ends of old rads may be 
p site >,, to do excellent research work when BttW „ d off m track, Instead of being trana- 
tlc pressure of routine work decreases ported to shop or null 1 he life of many 
M utim ali i mid In mode of the Aberdeen „| d rRl)g )8 thereby greatly prolonged for 
• hr „ n.raph an entirely new tvjn. much gerviLC Aftflr flUt blU) becn madei lt u 
» re uni ut than the standard type only neceaaary to release the rod clamping 
whi I, has hitherto be in in praitionlly J eV mc and throw the roller at tho rear of 
mm ciad use Thu, (hronograph is tho the machine into position on the rail The 
" ,k . ,f Il(ut , Al * tr 1 ttnd hBB K lvon weight is then i arneti by the roller and 
« i„ pic t, satisfaction In the work at mac hme will slide to the next position 
" !' dml , . , . , . , 7 hi re has been provided on the motor- 

I h. devc lopment of high angle fire made dnveB f M0 t llln dev,ce on the vertical 

a study of the conditions of the upper driving shaft which permits the blade to 
atmosphere very important A detach- operate at a reduied spood when cutting 
mint of the Meteorological Hection, Signal raJ i 8 ^ hard sjmts and there haa been 
( qw was sent to Aberdeen in Marth dinigmd a compact, but efficient, aaw 
Me uHurements of wind and density aloft grmder for sharpening blade*, which can 
wire mule several times daily and the be attached to a beneh in the shop nr on the 
station grew to be the best of ite kind in the portable power plant This gnnder oper- 
l mted States It is now possible to obtain Rt <v, at a speed of about 1,200 revolutaona 
an unit, ly the change m position of the per minute 
pi mt of fall of a projectile in both range 

nnd deflation, that would be caused by a rw*l fitnwfan rf r,» 

wind aloft, however variable within five The UJTfltel StfUetBre Of 1C6 


The CrjaUl Structure of lee 


minutes after a sounding balloon has been 'T’HE X-ray study of the crystal 
ol si rvnd to the height desirtwi A itructure of loe by a prominent scientist 

I lu principal night activity at Aberdeen was rendered difficult by the fact that the 
w is that of testing anti-aircraft fuses rays tend to melt and to sublime the ice 
Sin , the flashes of shell bursts wore more In a first attempt to turn the difiloulty th* 
MMihle at night teste were usually con- whole system was encased and oooled by 
d ic ted from midnight on Over 10 000 ice and salt, later a small ammonia machine 
imli-airrraft and over 40 000 other types was u*ed which stopped the mettibg but 
i f time fuses were tested at Aberdeen not the sublimation of the ioe, finally the 
during 1018 crystals were encased in gelatin capsule* 

1 hen there was the Acceptance Section in which they oould b* pheoei a*d for day* 
c Mho Proof Department which performed The isolation of a crystal also caused diifi- 
nll the tests of manufacturers samples It oulties Th* prismatic commercial ice, 
w ut divided into tents of powder and pro- consists of distorted crystals which proved 
in tile cases, fuses, complete rounds, a d unsuitable for examination, from a layer 
liomlm About two-thirds of the total of loo 2 millimeter* in thickness, produced 
tc sting in the I mted States was done at by pouring water into a pan, individual 
\berdeou and su great was the pressure of crystals could hardly be extracted, Busily 
thw work that frequently tests were oarried ioe was froseu out of a weak salt solution 
on twelve and fifteen hour* a day This which yielded crystal* with distinct cloav- 
work alone involved the firing of about af* plane* The crystals were found to b* 
200 000 rounds up to January 1st, 1910 hsxagonal, a* is genwaliy assumed, and 
T .. , oouw be referred to four lntor-p*n*tiwting 

^ triangular spa** lattiacs, and to two am* 

Projectiles were tested by firing thorn saevUng at an angle of 130 degree*, and a 
under excess powder pnemnk to a e home [total *to» wttoai to Du foam. 
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HOME MADE BEVERAGES 


NBN.AI rOHOI If MEfil 1 < l" 1 ! 1 "n -CXTRAOllronitbo Preface. 

L “Without holding a brief 
BEVERAGES Efi H0MF MA <> r t<>T el,her thc prohibitionist or 

U20FonnuUs m beveraci s those who wish to manufao- 

H * * turo lnnoi units beverages at 

At mum \r 1 A ho,ll< this little book IS offered 

AlAAsnULlV* f yrjy in the hope that its catholicity 

BE XE? AGES w SfJKiar-TSSrJst: 

*34 rags* ,|| found everything from strong 

$1 24 Net By moil $1 30 I wlne to lemonade ’ 

Wait of Chicago $1 3B Ji Book is attrai lively bound. 

.. Ill People all want this book. The 

By ALBERT A HOMONS " «* = — ^ prohibit, oniste like the hun- 
dreds of hialth giving beverages which can be made at home and the o“ 1 

formulas which do not require stills or other parphernalia of the distil 
brciver) [be information contained will be of interest to all 

SCIENTIFIC AMERICAN PUBLISHING CO. 

333 Broadway, Wentworth Baddteg Nww 
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Water-Front Fires 
— and Rubber 

A row of buildings on the water-front is ablaze Heavily stored ware 
houses are threatened A liner freighted with human lives and costly 
Largo, is tied up at the pier 

Complete destruction seems inevitable 

But the fire-boat is coming • Soon a whole broadside of water — SO tons 
a minute — is tearing into the flames with an impact so powerful that walls 
tumble and roofs are ripped away 

And what is back of this tremendous force * 

Rubber — that multiform material which has become so helpful an ally 
to man — a substance that has given him control over the most destructive 
of all elements — fire 

The endless flood of water shooting into the flames, passes through fire 
hose that is lined with rubber 



And the steam hose is rubber Rubber is in the packing of gates pumps 
pipe-lines and propeller stuffing bo* It is used for the big suction and 
discharge valves and for washers atid gaskets of many kinds 

Even in less conspicuous details, rubber is freely used Insulation is 
made of it , so are the coats and boots of firemen F loors, stairs and pht 
forms are covered with it No matter where you turn you will find rubber 
in some one of its myriad forms 

And most of the rubber you see came from one or another of the 47 
mills of the world's largest rubber manufacturer whose products bear the 
well-known U. S seal 

Consult our engineering bureau regarding your rubber requirements 
You can get in touch with it through any of our numerous branches 

United States Rubber Company 
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* ; hi 



How did you 
feel last April ? 

"If the War -would only* 
end I’d give anything 

H OW often in the long long days of last winter did you say that to yourself? 

The shadow of war was on the land The boys were going — perhaps your 
boys You said I d give anything and you meant it 

Now the war is over Over because of the bravery of our boys Over because 
those boys were given the huge quantities of munitions necessary for victory 
Now the price of Victory must be paid 

The money from the Victory Liberty Loan is to pay for the shot shells guns 
ships and other supplies which made the war end sooner Our Government spent 
money —huge quantities of money because it knew that you and I and every 
American preferred to spend money instead of lives If it skimped on money 
more lives would have been lost— and the war might still be going on 

This loan is a challenge to our honesty a trial of our patriotism Are we going 
back on our spoken and unspoken promise I d give anything ? 

Ask yourself that and then subscribe to the very limit of your ability Ask 
yourself what it is worth to you to have peace and then increase your subscrip- 
tion accordingly 


ictory Liberty Loan 


The Clean-up* 
Button 


Space contributed bp 
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Specify IPHS=B£J± 

Trade-Marked Timbers 

RECAUSE of our good long leaf Southern Pine timber, modem 
^mill equipment and careful supervision of manufacture and grading, our 
trade-mark on timbers assures you that they are up to grade specifications. 


THE A1ARK OH QUALITY LUAWER 

Six of our thirteen modem lumber and timber manufacturing plants are ky 
cated in our large holdings of Calcasieu Pine. We can supply timbers up to 
60 feet in length and of any size that these trees will make. Calcasieu long 
leaf Southern Pine timbers, because of their strength and durability, are es- 
pecially well suited to all forms of heavy wood construction. To be 3ure of 
uniform high quality, specify Ipodbfiou. trade-marked lumber products. 
Ask your dealer for [RQ&BttUi brand 

Tne T ono-Reix T umber C ompany) 

*. A. LONG BLDG. KANSAS CITY, MO. 


rv~2 


l-cs 












Aj$r 


W\ 




May® 


m 




V 




: 

'Jr J? .# 




l $ s3w 














THE WHITE HEAVY DUTY TRUCK 

with 

DOUBLE REDUCTION GEAR DRIVE 

Having all the leverage and flex- 
ibility of a chain and sprocket and 
the friction less driving contact of 
gears which roll in oil, dust proof 

A New Low Cost of heavy haulage 


The new White heavy duty trucks have 
been designed with but one end in view: 
to do more work at lower cost. They carry 
forward the White policy of building trucks 
to do the most work with the least effort. 

For years the chain-driven White has 
set the pace in heavy haulage. It has held 
its own against a field of competition based 
on new axle features. It has won its place 
by sheer merit as a truck , and not because 
of any single feature in it. It is standard 
today in America’s greatest fleets. 

In White Trucks, mechanical changes 
are made only to improve operation. The 
company has always sold operating effi- 
ciency — truck performance. 

The heavy duty models remained 
chain-driven until we were able to develop 
an enclosed form of drive having all the 


advantages of chain and sprocket. This 
has now been done. The Double Reduc- 
tion Gear Drive is the full counterpart of 
chains in applying power. It has the chain 
/>«//, in gear form. 

The new trucks follow a twofold aim in 
White design: sturdy engine up in front 
and maximum pull in the rear. The final 
drive saves power and therefore fuel. The 
lubrication saves oil. Light unsprung 
weight saves tires. Continuous operation 
saves time of both truck and driver by a 
steady volume of performance. 

In all its years of transportation service, 
The White Company has never swerved 
from its original purpose to build an 
economical truck. 

These new trucks are money savers . 



THE WHITE COMBAMSrf 

CLEVELAND 
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Which will last longer— 

Rock or Rags? 


You will say rock— of course— because it has with- 
stood the destructive action of the elements for centuries _ 


Then why not insist on a roofing made from rock fibre 
instead of roofing made from rags or other organic materials 
Asbestos is the only known mineral fibre from which roofing can be made It 
will permanently resist the destructive action of time and the elements and 
the ravages of fee 


ASBESTONE 


(Approved by Underwriter* Laboratone* ) 


Asbestone la a Johns Manv lie Roofing made of Asbestos rock fibre which repels fire 
and rt.8ists the action of fumes acids and varying weather conditions. Being all 
mineral, it cannot rot, disintegrate or dry out Therefore painting is never required. 
Asbestone is a mineral fabric composed of impenshable Asbestos fibre waterproofed 
with natural asphalts. It has a gray mottled As best ic finish on one side smooth black 
surface on the other Can be laid either aide to the weather Rolls contain all necessary 
fasteners for laying. 

Lowest Coat-per year Roofing 

You do not buy roofing 1 for ■ 


m buy roofing to Utt ■■ long as 
the building Ittolf To mules sure that you 
gatsuch • rooflt g Ira ston Asbestone Ask 
your dealer to show It to you Examine 1 
carefully and remember that you hava ou 


Register Your Roof With Us 

Our eaponslbili y to you does not end with 
th sale You can reg ster your roof wfth 
us wh ch put* it on our leco da oa John*. 
Man villa Roofing in service. Whether It is 
Asbestone or any one of tha other Johns- 
Msnvllle Asbestos Roofings our responei 
b lity does not end u til you get the ae vice 
promised. A Johno-Manville registered As- 
bestos Roof is literally a roof of rock and Is 
your best assurance of complete roofing 
sat ofactlon 

To the Trade — Our sales policy provides for ths me keting of Asbestone through 
recognised distributors at d dealers. Address nearest branch for particulars. 

Other Johns Manville Roofings 

Johns Manville Asbestos Roofings are made in a great variety for 
all roofing needs. johns-Manville Asbestos and Colorblende 


And also through- 

i Asbestos/ 


Corrugated Asbestos Roofings. 

H W JOHNS-MANVILLE CO 

New York City 

lb FmeSvriee Branches In S3 Lent* CUies 


Johns manville 

asbestos booting 
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PACKARD TRUCKS AS 
GOOD-WILL BUILDERS 

Establish Confidence in Delivery Safeguard Hauling Contracts 
Lower Transportation Costs 


|Rg5^|NE of our most successful mer- 
chants says that before buying 
new fixtures or equipment he 
T&hNeS r a sks himself: “What will our 
customers think about it?” 

Nothing earns money on the customers' 
good opinion quicker than delivery 
equipment. 

This is just as true of a coal yard as it 
is of a department store. As true for the 
hauling contractor as the local express 
company • ^ ^ 

What people think of the Packard 
Truck is based upon how they have been 
served by it. Packard Trucks have served 
better because they were sold to serve. 

If a merchant wanted just a truck he 
rarely got a Packard. If he wanted a truck 
transportation job done right, permanently 
and at the lowest cost — you were practi- 
cally certain to see some Packards run- 
ning around with his sign on them. 

And so the public have come to believe 
that Packard and good service go together. 


Naturally, some business men will 
praise the idea of buying trucks on a 
transportation basis but will try to beat 
the Packard method. 


It cannot be done. 

Nobody has a patent on the plan, but 
trying to carry it out with the ordinary 
motor truck, only serves to show up the 
truck. 

To make it work— to make your truck 
transportation costs a definite, predeterminate 
figure, low enough to meet all competition — 
you must take equally good engineering 
design, equal stamina, equal long life with 
the Packard Truck. 

Everybody knows the Packard repu- 
tation. You’ve heard about the many 
Packard Trucks now running that have 
travelled more than one hundred thou- 
sand miles. 

Which will a business man do? Pay 
$3,000 for 50,000 miles — or pay $4,000 
for 100,000? 

Invest an extra thousand dollars to insure 
minimum transportation cost — or pay out 
that thousand in repair bills that were 
not in his original estimate? 

Anybody can recite the theory of 
cutting down transportation costs. The 
Packard Freight Transportation Depart- 
ment can give actual facts and figures. 
Their services are available to any business 
man — by telephone, mail, or at the local 
Packard showroom. 


“Ask the Man Who Owns One ” 


PACKARD MOTOR CAR COMPANY, Detroit 


__________ the weekly j ournal of practical information 

V 8 HS& C SM NEW \OKK. MA\ 8 , 1919 ['VsTI*™™ 



A doable octuple and color combination preen partly broken away to show the course of the paper webs 


Our Largest Newspaper Presses 

A VISITOR to the prune room of one of our large 
modern newspaper* usually gains with uncompre- 
hending amaoeraent at th< huge ntul complex marhinery 
He hm the big rolls of paper melt into swiftly flowing 
etreama which mysteriously take on ink m their course 
and end up in neatly folded newspapers counted and 
ready for delivery 

Our artut has come to the aid of the mystified observer 
tutd drawn one of these gigantic newspaper presses with 
port Of the framework and mechanism broken away so 
that Uls possible to follow the course of the paper through 
the pwdfc. Thus illustrated the machine loses much 
of Its smriMitPand it ia very evident that it is composed 
of a Ammmr « peesse* of olosely similar construction 



Let us fillow the course of thi uppir ml in thi l»f( 
handsiiti n Immodiately to the right if tin puptrr I 
is the ink trough u which there is n c nip siti n roll i 
that pu ka up th« ink in a thin film \n s lllating roll r 
periodically touehi the roller in thi tr igh an 1 t runsfi s 
a small amount of i ik to a senes of rrllers whuh vibmi 
longitudinally and preud the ink umf rmly over a inrgi 
roller Ihia in turn transfers the ink to a p ir of form 
rollers which finall deliver the ink t > the printing sur 
face Thi queetio i of proper and ivi u ink distribution 
u a moat unportai t one and it is f >r this reason that 
such a large numb r of rollers an rc quirt d t » earrv tht 
ink from tho troug i to the plate ryluithr 
The stereotype ir electrotype plates are secured to 
the plate oylinder i nd the paper is pressed against them 
by an impression oylinder This places tho printing 
on the upper side oi the web The paper web then paaees 
under a second impression cylinder whioh presses it 
it a second plate cylinder so that thi reverse side 
also printed This second plate cylinder 
les Sf rollers which, however, are 


uot all shown in the drawing II i pajier wlI thin 
proceeds to tlu foldi r In th sum kiv ill th ithu 

webs art pnntid ha li pi U Win I ri ml i igh 

to taki frur sten >tvp pi it s f n usp p r m u I is 

a plate ixtiuds irnnl sly n I ilf if thi ill hr 
then are light pi it s nil li evlu I r Unis th h art 
eight impressims m i i li si I f iaeh web r til pagi 
impressions in all with m a tditi >nal mipr ssi >r in 1 r 
on thi under suit rf th luw st wib lh saint is true 
of thi other sution if tin press s> (hit wt mav have 
128 pagi iiiiprissims al a turn 1 Ins I s u it mean, 
hiwii r that a stngh paper of 12S ]»giH is printed 
alt li mgh this iouIiI bt lint II >w v i tli two si et ions 
an usually usid as ilupllinti mu turns to doublt the 
out put 

1 ach section is provided willi twi folders Our 
artist has shown thi wibs as if 1 h y were hilf of tho 
ordinary width and has illustrati <t mly one of thi f ildmg 
mechanisms Actually tin paper is slit by a r< volvmg 
knife blade so that the paptrs as they come from tho 
(Conlinurd on pagt 4*7) 
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7 ht ihjc l f the J i il is <• i urn tel ll and 

lu idly the l diet eintj i h i il "id indullnal 

net* >/ llu du In i eel hi , und il u in ee port 
lion In innaui t %> I et > y leiitepmnl* btf re they 
ate pubhehe I tie i te e 

7 ht b dit 1» yl I t I He eul mUted tn him timely 
irti lee enttnlh j the liimnt eepet tally when euch 
artwl te we « r mp mill t/ ph t yr ipl t 

Is Peace Unconstitutional ? 

W l (li not know whether wc favor h 1 nag lie 
if Nut nmn or not wi are not sure wlitl sort 
of n league wi would hnxi if no i mid 
Hut wi art entire lx (liar tiiat in tin arguments against 

tin league tin re is to hi found n Mint iimount of slietr 

noummm 

A. fnvonte plea against flu l Align* ho far as tin 
[Tnitcd States is eonecriiid is that it m uni onstitutnmol 
The right to make war and poaec rt sides under our 
Constitution, with th( ( ongress If wc unter a I eague 
if Nations we agree not to luaki war nud tin ( (ingress 
loses its constitutional rights in the premises Or, 
perhaps the const ltutu mil aspeitiH not emphasised 
perhaps we are solemnly told thut wo as a nation must 
not give up our God-given privilege of making wur when 
aud upon whom wo please 

Very good Hut what is the difference botween a 
treaty with one nation and a treaty with a store of 
nations? Peace can be made only by a treaty, m any 
event and our treaties we hope, are binding bo the 
ninniint wi make a treaty of peace wo art hound not to 
make war, except in dcfinie of the terms of tin treaty 
Then, whether wc put the matter upon the basis of 
oonstitutionahtv or upon the haws of our own inherent 
right to inaki w ar w hen wo want to, peat e is objee t tonable 
If you can makt a piaie treaty with one nation you 
can make one with a down You can make one with 
the world If yiu can t make a peuee treaty on a large 
scale you can t make one on a small si ah 1 hero is no 
middle ground cither peace is unconstitutional, or it 
isn t Ho soys a i orresjiondent of the Now York Time* 
and we must agrci with him 

1 o our humbli inti 111 1 1 it hi i ms just as n asonablt to 
objeit to law and ordci on tfii greund that it prevent* 
us from assaulting our in xt-door neighbor when the spirit 
moves us thut it furies us to sittli our grievances with 
him through a legal proiodun which imperils our rights 
asit is to object to al eaguenf Nall ns on n similai ground 
Wi he ' always supposiH that (he primt object of a 
league of Nations was to pnvint war It seems a 
trifle curious to havi it vioh ntly objei U d to bt cause it 
threatens to accomplish just that purpose 

What the Weather Man Thinks of Ocean Flying 

T HERF has if enursi been v luminous discussion 
of the tr ins Ulantii flight but with fiw exeep 
turns this is mitirid around llu me Immra! 
fi it ires im hid Now this is altogithir niussarv 
and proper lot t lux tin inuhnnnal side of flu Mean 
flight has been divil ped to precisilv the point whew 
nsidei ation of an tlnr iHJieit of the case is in order 
l It is n > longi r pnbl mutual whether n plane <iui 
li built f i whit h a flight ol Inins Vllantic distance is n 
phy i d p ssibility this ijuisti n is < out < did to have 
been un-xei red affirmatively On the otht r liai d while 
wi max x i 1 ope f it tin dax win n any plane of mhquate 
sin t li il i HI take (lie air al nil max be pointed for the 
other sib of tin w rid with assurance of getting tbore, 
wo are still a long wax from this consummation 

If, then an airplane \i dux can inaki the crossing, 
while ft given airplane will probahlv fail the determining 
factor between sue cess and failure is external conditions 


In the case of the airplane external conditions means 
the weather True, weather conditions have been 
im illumed freely in connection with the effort* now 
being made to win that 150 000 but th«\ have been 
mentioned in a wholly inauffiouiil way If the weather 
on its face is bad the aviator will keep out of the air 
if th« weather looks as though it might be favorable 
he will start and trust to a benevolent l’rovuience to 
see him safely across This doe s not constitute adequate 
ihscusaiou of a determining fac t >r 

Weather is a complex of temperature humidity 
pressure wind direction and velocity pn i ipitatinn On 
all these heads there w much to Is said with regard to the 
difl nine botween conditions id the surface and abovt 
it 1 1 tween i auditions over land and over water 1 Lin 
is mini lobe stud much even ti lu burned with regard 
to average and extreme valms undir eaeh head men- 
tioned with regard to seasoned and loeed and casual 
viinatiixoB with regard to proVahh values at ft given 
time and plaec with regard to tin effewt of each of these 
factors upon the fum tinning of pi me and pilot There 
are special ramification* to bi dmiusscd with regard to 
fog its altitude duration and ixtent and with regard 
to i ther items of equally special n ture 

\ compilutu ii of what wo know and what we hope to 
hmi out undee each of these hi lids is essential to flight 
tu ions tin ot ton on exny basis othci than that of a sporting 
pre position with death Vrordmglx the United States 
Weathir Bureau has aasignul in f its meteorologist* 
to investigate the subject and am ug his duties is that 
of lieing present at the starting p mt of trans-Atlantic 
flight U> advise the aviators upi n weather conditions 
I urthcr than this he has prepare d a statement showing 
just what bearing the nu teori logn al conditions known 
and suspee ted to exist along the probable routes of flight 
may huve upon the sue i ess of tie \i lit lire llus state- 
nun! eousiders the various i|u< stuns which we huve 
suggeste d und disposes of them si far a* it is possible to 
do so On the whole, it is a reul mntnbution to the 
literature of the subject, and we hem dunded to print 
it in the Sue 1 1 xmfnt as such 1 In tirst installment will 
appear under the above title in the current issue, and it 
wdl be completed next week it will be found that Mr 
Gregg ha* information and suggest ums of extreme value 
to the o< ean flyer 

J«llico« at Jutland 

I N 1 F RF 8 T in Admiral Jclhcoc * story of the Grand 
Fleet culminates of course in the Battle of Jut- 
land the w count of which is given in the same 
simple and straightforward fashion that cliaracterixes 
his whole book It is evident the Admiral feel* that he 
has nothing to conceal nothing that calls for apology 
He makes the frank admission that in many respect* the 
German fleet though loss numorous was ship for ship, 
superior to his own being more he avily armored with 
better under-water protection possessing better range- 
finders better searchlights, a more numerous destroyer 
fleet (H8 destroyers to his own 80) and that It was more 
tnmplettly provided with torpedoes the German 
destroyers carrying mx torpedoes to (hp British four and 
their battleships carrying from five to six submerged 
torjte do tubes as against from two te four tubes in his 
own ships Although Jellicoe hud 27 battleships in line 
ageunst the German 17, the Carmans possessed five 
destroyers jar ship, the British only three per ship 

W e give these details because it is very evident that it 
wus the formidable nature of modern torpedo attack 
that controlled Admiral Jelluoe’s tuctecs both m his 
deployment on getting within range of the enemy 
battleship fleet and also in lua disposition of the Grand 
1 1, e t f, r the night, after the German fleet turned away 
to the west undercover of a proteetiug smoke sereen 
rained b\ its destroyer flotillas 

As exery uno knows, a violent conlreive rsy has arisen 
in treat Britain over thesu very taetns of Admiral 
lelliem He is accused of having fought with o\er- 
eaiiti in t ompanson is made with the dashing attacks 
wlueh i nmoel Nelson to victory lint, as Jellicoe very 
justly states there is no parallel to be drawn between 
Trafalgar and Jutland T ho High Hea Fleet represented 
cvervtlung in the way of first-line ships that Great 
Britain possessed , for she was absolute y without dread- 
nought reserves, whereas ‘in addition to Nelsons 
force of 26 capital ships and 19 frigates, the navy in 
1805 had in oom mission in borne waters andthgA fo d tl tf' 
ranean a yet more numerous fleet of ^4r«|it!t|:*blpi 


and 50 frigates” Furthermore, whan Trafalgar was 
fought, an additional 32 ehips-of-the-Une wore building 
m England and 10 m Rusena, whereas only live capital 
ship* were under construction in England when Jutland 
was fought 

When Jellicoe obtained definite information of the 
position of the German fleet, he was coming down from 
the north-east with his battleships disponed in six 
parallel mlumns with a distance of about one mile 
between columns 1 he German battleships, in line of 
battle (single column) were coming up from the south 
When first sighted the head of the German hne bore 
about southeast from the bead of the starboard or right 
column of the British fleet, distance about 13,000 yards 
It was now neeessan for Jellicoe to deploy, t «,form 
his fleet into one long line of battle This i* done by 
the leading ship of uae h column turning say 90 degrees to 
port or starboard the ships of each column following its 
leaders If Jellicoe deployed to the starboard, It would 
bring his fleet on a converging line and therefore nearer 
to the German destroversi if he deployed to port his fleet 
would turn somewhat away, and the range would be 
h ngthenod For what seem to us to he sound taetiral 
reasons he deployed to port — and for this he has been 
most savagely e ntirised 

But let the Admiral sjieak for himself “ My first and 
natural impulse was to foim on the Btarboard wing 
column, in order to bring the fleet mto action at the 
earliest jmmuble moment but the sound of gun- 
fire, the German flei t was not yet visihle through the 
mist, showed that the High Hea Fleet was in such close 
proximity as to create obvious disadvantages in 
such a movement I assumed that the German de- 
stroyers would hi ahead of their Battle Fleet, and . 
it would be sun idal to plat e my Battle Fleet in a posi- 
tion where it would be open to attack by destroyers 
during sue.li a deployment, a* suoh an event would 
throw the fleet into confusion at a critical moment 
In this connection it should be noted that 20 torpedoes 
passed through a single division of his battleships and 
were avoided only by quick changes of course 

Further considerations were that the starboard 
divisions, nearest the enemy, were composed of the 
earlier ships, ‘‘with only indifforent protection as com- 
pared with the German capital slops, " and since it 
1 would take 20 minutes to complete the formation of 
the line of battle’ and the starboard divisions would bars 
to execute a large turn under the concentrated fire of the 
best German ships at a range of 13,000 yards and Ires, 
Jellicoe deployed to port 

Thereafter, with Beatty and his battle-cruisers leading 
the line, the great battle between the SB capital ships 
was on The German tactics consisted of repeated 
destroyer attacks, followed by emission by them of 
smoke-serreens, under covpr of which the Germans con- 
tinually turned away, ee|ieeially when they came undar 
heavy gun-fiee This continual turning of the German 
fleet to the starboard caused the action to take plane m 
two roughly conoentm rurves, with the Germans on the 
inner and smnller circle, so that in this intermittent 
daylight action, which was interrupted frequently 
bv the thick base, the German fleet actually turned 18 
poiuts from southeast by cast to west When night 
came on the German fleet disappeared to the west, 
hidden by the smoko-screen of it* destroyers 

Then followed the night action, for whn h also Jellieae 
has been bitterly trifle lied— and also warmly defended 
His ontios claim that in view of his superiority in battle- 
slups he should have dashed m that night and fought 
a mclAo action (for such, in the confusion of the night, it 
would havp been) anil sunk the whole German fleet 
But Admiral Jellicoe thought otherwise Says he "The 
result of night artlons between heavy ships must always 
be very largely a matter of chanoe Such an action 
must bn fought at verj close range, the deoision de- 
pending on the course of event* in the first few minutes 
The greater efficiency of the German searchlight* and tha 
greater number of torpedo tubs* fitted m enemy ships, 
combined with his superiority in destroyers, would, I 
knew, give the Germans the opportunity of soaring 
heavily at the commencement of such an notion " 

In view of the fact that there -was no reserve of dread- 
noughts back of the British Beet, and that upon its 
supenontvjhwendpd the whole Allied eras*, we believe 
Afcgi tUf mmM d pskterHy will endorse bk deoinon to 
coast, intesMpt tbs returning High 
-Seas Pleat, aadfenew t bo hatti* under daylightoondtfiloi. 
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Dock Oetea of Reinforced Concrete.— Owing to 
the scarcity of timber end steal during tbe war, the gates 
for a private dry dock in England wen made of rwn- 
foroed concrete tbe dock m 40 feet wide and the gates 
imt 14 feet deep They are circular in form and despite 
the 14-foot hold of water are only %W inches thick 
No waterproofing compound was employed and yet they 
me said to be perfectly water-tight 

Spray-Painting Corrugated Steel — The corrugated 
step' used for airplane hangars in this country and over- 
seas was painted before shipment Owing to the large 
quantity of steel, it was out of the qgostion to do this 
work by hand and machines could not be used on account 
of the corrugations For this reason, a spray system of 
painting was employed First, the sheets were tooted 
with red lead before being corrugated, and after that they 
received a coating of green on one side and gray on the 
other ude, appliod by means of a jet 14 inches wide 

Wooden Lath Netting — A novel material fur house 
budding has been developed in Norway A netting is 
employed, made of wooden laths lhc laths are two 
motors long and eight millimeters square in section or 
roughly about Aths of un inch square 1 hey arc bound 
in a lattice form by means of tinned min wir< and applied 
to the wooden framing of the building 1 be netting is 
plastered with a mixture of sand lime and plaster of 
pans, or oethent, sand and lmu A number of buddings 
have been put up in this way and have proved very 
serviceable, even in aevere wiuter weather 

OH va Coal for Warships In a paper recently 
read before the Burlington Association of Meihamcal 
Engineers, the advantages of ml fuel over aoal for 
warships, were summarised as follows 1 or an equal 
bunker weight the radius of action is mnreased 50 per 
cent, and for an equal bunker spin e hO per oent Oil 
furnishes up to S3 per cent of thermal effie lenry as 
against 50 per oent for coal Hmoke < an be < ontrolled 
perfectly when it is desirable a dense smoko se reen tan 
be produced or the smoke can bi entirely eliminated 
With oil fuel, the boilers can be forced up to 50 per cent 
above their normal rating Oil fuel redmes the amount 
of labor by about 70 per cent There are constructional 
advantages m its use and ships ran Ihj bunkered at sea 
much more readily 

Rolling Boilers 21 Miles —Over a year and a half 
ago, the passengi r steamer ‘ Bear was wrecked along 
the coast of northern California and six 45-tnn boilers 
wore salvaged from the wreck It was planned to tow 
those boilers to Eureka, ( a) but after u number of 
attempts to do this had fulled it was decided to roll tin 
boilers along the heath for u distant l of 21 nnlis to 
Humboldt Bay Lath boiler wuglied 45 tons and was 
12 feet m length and 1 \ H feet in diameter 1 he work 
involved clearing a rond along l lit rotky biath In 
two places nvoTs had to bo missed \t the Bear Hiver 
t rousing, the boilers were rolltd through a ford while 
at the Eel lliver trussing they wert loaded on a barge 
and towed for two miles to a point where tbe rolling 
process could bt ton turned Whin the boilers naihod 
Humboldt Bay, they were loaded on a barge and towed 
to the wharf in 1 ureka 

Bearing Power of Piles In Clay Soil — A recent 
issue of the London Engineer quotts the following from 
a lecture given before the Society of Engineers t Iny, 
containing a definite percentage of water, and at a 
definite temperature, has a definite pressure of fluidity, 
and when this pressure is reached and maintained, the 
day yields indefinitely as a dense viscous fluid, unless 
it be restrained from flowing or mused to rise so as to 
produce a statu al head of ilay lor equal depths, 
tapered piles support a larger load per unit volume of 
the pile than piles having parallel sides, the reason 
being that as their surfaces keep in more intimate 
contact with the clay, tho fnotvon on thou sides is greater 
For a given quantity of material of which to make piles 
a larger number of small plies is more efficient than a 
smaller number of larger ones Pointed piles are more 
efficient per unit volume than blunt ones, because the 
points oauee * non gradual lateral displacement of the 
day, thus leaving it in men intimate oontact with the 
sides of the plies The resist* noe to penetration is 
oonrfderably 
day, probab) 


Training Field Workers in Eugenics — Direi tor C 
B Davenport of the Eugenics Record Office on Long 
Island, assisted by Dr H O 1 aughlin has been giving 
every summer since 1910 a six-week training course for 
field workers in eugenics The oourse com prises 26 
lectures on human heredity and eugenics with special 
reference to conduct together with laboratory work on 
charting family pedigroes, tracing the descent and ro- 
comhination of human traits in pedigrees statistuul 
studies on variation in plants ami animals studies in 
the elements of biometry, etc ( limcal studits an made 
at institutions for various types of the socially inadequate 
and field trips an made for the purpose of securing family 
pedigroe records at first hand 

Charles Brinkerhoff Richards, scientist and in- 
ventor and lonmcted m a professorial capacity with 
the Department of Meohanual Engineering at Yah 
for the past 14 yearn died at New Haven on Vpril 20th 
Professor Ki< hards who wus in his t iglity sixth year, was 
oik of the last of the old school of technologists who were 
foreed, in th< absence of engimirmg or technical schools 
to bridge b> their own efforts the gap between iht 
theoretical subjects then offered at thi college's and the 
prat tu ul arts in which applications of these studies lies 
and that no such obstacle as this will keep a great engi- 
neer down was amply demonstiatid in Iiih ease ns m 
many others Aside from his long unneition with 
Yale Professor Richards w as, pc rliaps best known as tin 
inventor of the steam-engine iiiduat ir that hiurs his 
name and that has been torirn d thi most important 
single factor in the development ot the steam engine 
suite the cmgtual inventions of \\ itt lie was also a 
pioneer in the development of the platform sc ah mu 
chine for testing the strength of matt rials and was 
responsible for many advances in the field of heating 
and \ emulation 

Sex a Relative Condition — Pin elaborate investiga- 
tions of sex phe nomena in various plants and unuuuls 
made by Dr A M Bauta, unite r the ausptc e s of the 
Carnegie Institution ( Depart me at >1 I xpenrmntal 
Evolution) lead that biologist to s mu interesting ideas 
which he seta down m a reoeut report of Ins eh partment 
We ire reiming he says "to the tune wlun it would 
seam imperative to revise our ideas of the fixity of si x 
With the rilitivity of sex so nnipli iti allv shown in 
hybrid pigeons in hybrid moths ind in eliffe reint spec ii s 
of ( ladoccra me wonders if the rclilevitv of sex ends 
with pigeons gypsy moths and w etc r fleas I hen 
seuins every reason to think that it el es n t He eites 
the phenomena of thei crowing Inn and the sitting 
cock thei masculine woman and the cffeiminHte man 
us mere lv < onspie uous examples of se x lute rgradcs whit It 
refute the common conception of mulcncss and female 
ness as completes, opposed and mutually exilusixe 
phenomena Imbed it is a reasonable supposition that 
se x is al ways re lutivo that while most si \uul mein iiluals 

of whiitevci spines arc prevailingly mule or pie vailingly 
female every individual may have soim Hung of the other 
sex intermingled with the prevailing it xuul eh nutters 

Soma Facts About Infantile Paralysis — V volu- 
minous work setting forth tho result* of studies on 
poliomyelitis (infantile paralysis) in New York ( lty and 
tho northeastern status during the year 191b by Drs 
Lavinder Freeman and Frost, has been issue d in Wash 
mgton as Publn Health Bulletin No Ul llic tintaUvi 
conclusions reached by the authors are as fellows 1 
Poliomyelitis it, in nature, exclusively a human infee tiexn 
transmittaii from person to person with >ut tin uci eiasaire 
intervention of a I >wer animal or insect host tic 
precise mechanism f transmission anil i venues of in 
feotion being undetermined 2 Infee inn is far mnrt 
prevalent than is e\ dent from the incidence of clinically 
roeognuod cases, since a large majority of thu persons 
infected botome 1 earners’’ without clinical manifesta- 
tions It u probable that dunng an (epidemic a very 
considerable proportion of th4 population become in- 
fected, adults as w 11 as ohildrsn I 1 he unreoognised 
carriers and perha|« mild abortive eases are the most 
important agencies in disseminating infection 4 An 
epidemic of one to three recognised cases per thousand, 
or even less tmmuiises tbe general population to such 
an extent that the epidemic declines spontaneously, 
ffitn^t o the exhaustion ot thinning out of infectable 


Automobile 

Combined Horn and I amp — Two prominent men 
w the Lasturn automobile trade havt invented i com 
bined horn and headlight for automobiles that is said 
to save material give adequate pr»toe.tiou to the horn 
and at the same time provide s for mounting the horn 
at a point where it in most effective or ul the front of the 
oar rhn construction workc d o il by the inventors is as 
follows Near thu ruar of a h idligtit f the usual bullet 
type and bolow the horiront il diameter of tho lamp u 
hole is mode, and tin metal eulges ire turned up and 
furrulud Him opening is stunted both downward and 
rearward to pruvont rain beating in or the careless flood- 
ing of thu lamp by thu < ur washer 1 hi fe rrule is pro- 
vided as the supporting number of the signaling device, 
os well as the mouth of the horn, as this is tho aperture 
through which the warning sound finds egress The 
mechanism of the signalling devue may he any of the 
types now m common use It is either made integral 
with or eonnet led to the formic anil fits snugly in the 
rear of the lamp in tin H|>ai i bai k of tho reflector W ith 
the vibrator type of h irn the lamps arc not alte red except 
for the making of tilt one li ilc the bulb arrangement is 
not disturbed and the wiics of tho horn ure threaded 
through the tubular member of the lamp and itH regular 
supporting post with the lighting leads No other wires 
art required 

Wick Oiling for Chassis Parts -For some time 
past automobile de signets have sought to provide some 
simple form of automata lubrn alum system for the 
usually neglected parts of the i ur t hussis such ns the 
spring bolts brake e inner turns radius roil bolts spring 
shackles and other uut of the way parts W hile oil is not 
an ideal I ihricant for hcayily luadi d slow moving bearing 
surfiues it has the aJvitntngn i\er greasi of being fed 
by < apillary attrai ti in while gre is nue ds pressure to 
force it t > the bearings and if this pri ssur is not applied, 
the grease will not flow Hi iiiethal employed is to 
cast or itherwise form oil reservoirs integral with tho 
suppirtmg bearings and to have n wick run from the oil 
through the hull iw b dt oi shaft that is to be luhi tinted 
I he wick draws up oil e (instantly whtili is supplied the 
he firings by suilal It ilnlle d h lies in h dt or shaft Nntui 
ally sue h a devu e is a lit milt ■ in at tiun and as the riser 
voir may hold enough fe i sivernl weeks operation tht 
motorist is mt tailed up>n t> give the oiling means 
frequent attintim and tht essential lubricating process 
is n >t apt to hi neglecti d Vs the purls thuN oiled auto- 
matically are 1h we tint wi ir n it and maku noise when 
the oar is ope rati el any sjRtun that msurts a regular 
sipplv of oil nn I ii nsuquent diminution ul ile pru mtion 
is worth wlnli It is brlu yed that many of the now 
ill al Is will havi s >im stub automatic oiling mi ans for 
i ti insis parts 

Simple Guge for Measuring Compressions — Ouu 

of tin most i nm in on i nines of lost power in un automobile 
is that the font of tin explosim pressure depends upon 
compressi m pnssurt before thu gas is ignited If the 
compression w HO pounds the uxpl wive fort e acting 
against the piston top und imparting power to it will be 
about 400 p iuuds per square inch If worn piston rings 
or leaky vulvos allow gas to escape when the piston is 
rising on its compression stroke, the resulting dee rinse 
tei 50 or 1)0 pounds me ans a reduction of expl isivi prissure 
to about 100 pounds per square mill Besides this 
dililinutnn in pressure there is a loss due ti further 
leakage through thu faulty retaining tmmbfis V simpli 
compression pressure mdnatmg gage may la mult by 
taking an old spark plug boelv fr un which the pi nelain 
has been removed and fit in n vulvi fr un a ebsi ardi d inner 
tube by pouring ini Reel babbit ini tul r soldi r in to fill 
the space between tin spark plug shell and tli valvt 
When the metal has set tin yalyi is found to In firmly 
imbedded in tin soft met il Tin spark plug is n nt >vod 
from the rylindcr to bt listed and the t ilnbination plug 
body and valve ste in put in its plnce Vs the i ngme 
is turned ovt r briskly by either the hind-crank or self- 
starter by an assistant ot the ungtni run tdowly on the 
other evlindirs a tire pressure re wiling gage held 
against the valve will record the t (impression pressure 
just as it does air pressure uuude a tire If the pressure 
is low on all cylinders it is a good indication that the 
untire engine needs attention 5 ou cun determine 
whether the compression is adequate by comparison with 
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America’s Optical Emancipation 

Hot* a Dreamer of 66 Years’ Stfbding Has Seen His Vision Realised 
By Hugh A Smith 
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f in \iars ago 
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plant, which undoubtedly, sin i the outbreak of the war, 
has come to be the largest optical manufactory in the 
world, not even excepting thi wonderful establishments 
fostered And subsidised in thi past by tho German 
governnn lit » 

During all that development however this pioneer 
establishment was compelled to depend upon Europe for 
its bum. raw material, the opti al glass constituting its 
life blood This condition dins dished its founder as 
mu< b ns had bis earlier depeu 1 nne upon Germany fur 
t yogltiss lenses The raaten d w ui satisfactory enough 
but the source was too remote imd the relationship out 
of harmony with his other plans mil purposes 


nliistrud hint ages of 
few i ur p< an t iinlriis pirtnulirh Gtr 
man> It whs lie of thimu industms 
shr udid it invskrv whose merits arc 
hanlid d w n from fatlur to sou in ro 
stri lull iiniimnitn s I Inn thi ward uds 
In ki ill 1 ur pi and if a sudden ships 
< i mid di king it \meriran ]) irts with 
thiir largiss of tins foreign pruluit 
Amin an ingenuity fund im ithir of those 
raw umterinl problems whuh must be 
s lived tf uni of tin i Hiiitrj h most im- 
pirlant industms waH t hr maintained 
It w w a insiM in that industry wlnh the 
govcrnmi nt was punk to mogni/i and 
kunly so when \nurnn inlind tin w vr 
lor without opt u ill glass it eoulcl in t ob- 
t on tin range fttidi rs gmiHighls pi risi ijhs 
siarihlighl nnrn rs photographic li nses 
binoi ulars and ■ llicr optnal instrunuuts, 
whubit immmlmlih tailed for and with 
out timse instrunu nts Ami nca s ami) 
and navi would liavi been but blinded 
furies in the prailnes of niinlint warfare 
Ihis (ondition is not one of recent 
growth Whin John J Uatisih tame to 
Rochester N A in IK'iJ and b> hanging 
a few pairs of home-made glasses or 
■peitacles in the small front window of a Kibbler s shop, 
founded what has grown into a great optical busimss 
hi Was compelled to make his spit tat Its with linsis 
imported from the old i nmtry Optics was at that limi 
almost an unknown siienee in Auierua and its industrial 
application evm mon ran Popular prejudices dtrroed 
that everything optuul must come out of I urope 
Nevertheless the lenses which T urope delivered to 
young Bauseh were si unsatisfactory to that exacting 
mechanic that he i onstnii t il thi first lens grinding 
machine in America and hi gan 1 1 grind his own by hand 
Smni spot linens of his superior produi t attriu ti d the 
attention of New York nptmuns who straightway dis 



if optical glass manufacture 

In the development of his business Mr Bauseh had 
aimed to control all processes insofar as possible, having 
lus own foundry, in which were cast metal parts for the 
different instruments, and his carpenter and cabinet 
shops, in which all wooden parts and rases were produced 
The optica were computed shaped ground and poliahed 
in hw plant, but all from tho rough glass blanks originat- 
ing in Europe Thu condition was ho galling that often 
in tho presence of hu son, William he declared that he 
would give all hi possessed if he wtri not compelled to 
look to Furope for his glass supply Such statement* 
influenced William Bauseh as early as 1903, to begin 
some secret experimenting on his own initiative in the 


little glass-pressing plant which had been erected in the 
preceding year on the Genesee River flat* behind the 
factory for the purpose of molding the rough bisiit. 
before grinding Hu first attempt, ip one at the email 
and wholly inadequate pressing furthoee, proved most 
inauspicious Seeking a pure, white glean, he obtained 
a product as green m the most brilliant emerald 
The also of the job he was attacking may be inferred 
from a brief reference to the history of opiioal glam 
manufacture in Germany In 1876 Professor Abbe, one 
of the world s foremost optical scientists, stated that the 
future improvement of the microscope was m the hands 
of the glsas maker, implying that the optician had gone 
as far as he could in the development of 
precision optics with the glaas then avail- 
able In response to hu appeal Dr Schott, 
Dtb Carl and Rodoneh Zaua and other 
scientists, subsidised by the Prussian 
government, worked in their laboratories 
for five years before they were able to 
produce, in thin ucw factory at Jena, the 
better optical glass which they sought 
Thu Jena glass, so-eallod, is marked by 
its absolutely clear transmission power 
and its freedom from all strain and stnae, 
giving it an entirely even refractive index 
throughout It ie capable of being cor 
rerted for both chromatic and spherical 
aberration, which means that it can be 
made to transit perfectly accurate and 
colorless images to the eye, the photo- 
graphic plate or the screen, ae the ease 
may be It is absolutely essential to the 
manufacture of optical prams and achro- 
matic li iisos So exacting and difficult are 
its requirements that any pot which yields 
20 per cent of usable glass after final 
inspection in considered very satisfactory 
This results of course, in a high manu- 
facturing cost the list price of optical glass 
of the quality indicated ranging even 
before wartime advances, from |1 to nearly 
$20 a pound 

Mr Bausoh’s early efforts to accomplish 
hu purpose of producing this glass in 
A merit a appeared so futile that he practically abandoned 
the project for a number of years binally, in the spring 
of 1912 he attacked the matter by again entrusting his 
purchasing agent with the task of obtaining information 
regarding equipment needed for optical glass manu- 
facture in Rochester At the same tune he advertised 
in the trade papers for a glassuakor, in the vain hope 
that a lone member of that ilk, with optioal glass ex- 
perience, might have strayed to these shores He was 
unable to find such a definitely trained artisan, but did 
finally locate a young Belgian, Victor Martin, a glass- 
cut ter by trade, w hose father had been a glassmaker io 
Belgium Thu Belgian William Bauseh engaged at ha 
personal ex- 
pense and set 
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In tin spring of 1914 
he designed and built 
another oil-firing furnace 
but was unable to hold 
the required temperature 
with it The city ga* 
as then applied, proved 
to be an equally un- 
satisfactory eouroe of 
heat, and efforts were 
practically suspended 
until after the war 
started in Europe in the 
late summer of that 
year Then the im- 
portation df glass 
speedily became difficult 
and uncertain All of 
this most important ma- 
terial that the company 
oould oount on for its 
future operations was 
the surplus stock whioh 
it chanced to have in its 
vault* at the time 

The other members of the oompany accordingly the t amegio Institution, at Washington D C which single -pot melting furnaces 

became definitely interested in the problem, and in the had been turned over to the gjvernmcnt at the outbreak furnaces and one lit- pot, melt 

winter of 1914-16 a second building was erected on the of the war ae< ordingly established a researe h laboratory eapaeilv of about till pots i 

river flats, containing two gas-flnng furnaees and one pot- at the IWhente r factory, at the suggestion of the < ounnl u operating at full eupiuiU 

aroh, or smaller furnace, which is used for the preliminary of National Defense Tho Geophysical Laboratory was )t 000,000 feet of gas per m 

heating of the pots The work oould now he undertaken headed at that time by Arthur 1 Day, Ph D who dc to the total monthly consuiii 

on a larger and much more effective scale inhabitants 


1 . 1 

Sir 

1 




Taking a pot of class from the furnace. The pot Is really almost white hot, bnt locks dark in the glare 
from the furnace, whose temperature Is about 2600 degrees Fahrenheit 


instrumental in nbtuin 
lng purer raw mule rials 
with whie h this (lithe ulty 
was largely (overcome 

simply a c inc of trying 
out different methods of 
stirring and tcmpcratuie 
e ntrol in order to pr e 
luec glaa« of the highest 
pinlity 

Meanwhile the glass 
plant was materially en 
larged by the ere e Inin 
i f additional plant and 
buildings until today 
it is one of the largest 
optical glass plants in 
the world It employs 
when running full force 
about 5(H) hands and 
contains besides six 
single pot arches eigh 
teen eioublej-pot are his 
ind one stone arch live 
thre e double-pot milting 
Ling furnace with a total 
month When the plant 
it consumes more than 
ninth or an amount iqual 
ptiem of a city of 50 000 


for, with the knowledge of theory and 
formulae already acquired, successful pro- 
duction WM largely a matter of persistent 
experiment and repeated effort The first 
melt of barium crown glass in May, 191 , 
came out purple and waa not usable In 
the third melt of the same month however 
some light crown and dense flint glass were 
producod, which were usable During the 
following month light flint was also suo- 
cessfully produced and experiments were 
begun on most of the other tvpea in more 
i ommon use 

Thus after three years of labor, more 
disheartening than can be indicated here 
following several other years of dreams the 
victory had boon won and another Furopean 
monopoly, an exe optionally tenacious one, 
had been broken No boastful announce- 
ments were madu however, as the pioneer 
producers wished to be absolutely sure of 
their ground before taking the public into 
their confidence In the early summer of 
1918 specimens of several different types 
of optical glass were displayed at the I 
national conventions of the American 
Medloal Association and the American | 

Optical Association in order to allay the Thr** of *1 
somewhat panicky fears of the trade and 
profession at large 

In the winter of 1918-17 the plant produced glass, 
which was used in the manufacture of several hundred 
high-pneed anaatigrant photographic lenses, hitherto 
employing only the highest grade Jena gloss These 
lenses were fitted to speed cameras and subjected to the 
most exacting tests In subsequently congratulating 
the plant on its achieve- 
ment, the camera menu 
facturer wrote " Our 
critical tests of these 
lenses show them to be 
not only equal, but 
superior to the same 
type of lenses hereto- 
fore made from im- 
ported glass ” 

When America en- 
tered the war in April, 

1917, one of the first 
objects of the govern- 


or the ififfirent tvpea >f optical glass 
light e row n bin silicate crown barium 
• rown light flint dense flint and silicate 
ir wii ithc last niimid for ophthalmic 
lenses an bung pr winced of n quality 
equal te ni) previ uslv olit unod from 
huropi while experiments on other types 
are e einstuiitly being neliictcd 1 he cx 






aults t 


i u prattle al and permanent basis 
ted lit the fact that when the 
was sigmd enough finished 
glass hid lnui placed in the 


midi r normal ope rating e nnditinns 
lailv in the development of this activity 
difficult) waa experienced in obtaining 
slit table day pots f n melting tin glass at 
the tremeneliUh temperature required 
Amine tin potteries had never hefore bom 
calle d upun to meet such ixae ting require 
mints In using the best pots obtainable 
ingredients from the pot would too often 
mingle with the molten mass and spoil the 
result mg product I his difficulty was 
finally overcome b\ building a pottery 
alongside tin glass plint engaging a 
led glass tie linnallv framed expirt in uraroics and 
making on tho spot pots especially de 
signed for the ir specify use h 
T he processes of optical glass manufacture are fas 
(mating and more or less spee ten ular The pot a heavy, 
lyhndncal vessel if superior clay open ut the top and' 
neasunng from 2o to 30 ini lies in diameter aocordmg 


ist the 




tailod Major 1 E Wnght, Ph D at that time a civilian, The proem 
to take charge of work at Rochester omating and i 

The government laboratory come to Rochester m the cylindrical vt 
spring of 1917 with a staff of six men Fbo chief -difficulty measuring fri 

up to that timo had boon in the low transmission power to the require 
of the glass produced The government workers were pot liousi an 


n the 


meet's concern waa the 
supply of optical glass. 
Hie authorities made a 
survey of the situation 
and found that of the 
several establishments at 
that time contending 
with the problem, the 
plant which William 
Baueeh had fathered in 


fore waa the only cos 
-..rtuafiy pradueiai aatia- 
'festecf urn. Tbs Qeo- 

ifolMl Laboratory of 



ie storeroom of the 
h for preliminary 
g which takes 
r five d lys W hen 
lies a te mperature 
>ut 1 H(X)° 1 , it is 


I tlie pot at uite rvals 
fin ingredients eni 
pi >ed depend upon the 
kind of glass desired 
Fhcv are pssenfially the 
oxides earhonates and 
nitrates of e ertam me tals 
»f arson i< and borax 
etc A glass containing 
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.The Frencfr.|’roblem of Reconstruction — II 

. Thirteen Billion DoIUrs' Worth of Physical Damage 

B> C. H. ciaudy. bj^TidfeCorrespoiKleiit of the Scientific American in France 


intmt n< l ho tin 1 rm »od that all tin d( st 
s w ihtij in 1 i amt it a matter nl at in 
in birnt J t isii t It aadistru ti >n >f 

f tin land nf tthnh molt in i mu 
miller of publn 


i t t 


tin 1 at r ulr md 
in 1 rc pint int n t h 
\k f ir bntk is 1 • 


Is *1 (MXXJtHXJ v 




nti n mu inf in i mcnta m poured concrete mirk the suggestion 

I uildiriK put forward to the writer by a soldier engineer, may be 

\ r\ t limit hut one of do* in anyone of Which might aid in the barbed 

1 1 lake wm problem Hut whatever method is usod it must be 

iilrmda in a new and an ingenious one, and it will take money and 

uulnr Two billion I llirs i- ll stn h I publn maibinirv and initiative Whether I ranee hoe any to 
v» lull if diningi a f whirl f All) 000 000 is I r the apart for this, or whether ehe will uae hand labor and 

d i ulr md win h I wt I " JJ I r Ig s in 1 IW stations allow turn to he a fat tor, she hoe n >t iiaid and lertomiy 

it nt l m t lu Inti \ lnglt I v i\ thi prt ai nt at nbt will not attempt t > a»y for her 

' lhi great damage to land has unit from intensive 

nlull lire \ shell which explodes hmoatb the surface 
of land churns it up buries the top hoi! and bnngs earth 
to tht top whuh will not grow even a weed The inert 
physic hI disturbance of the land tin making of a tillable 
held into a senes of hillocks and hoi s is bad enough, but 
iven if leveled off, eueh fields are still worthless, since 
years irnisl (lapse before the soil agum becomes ht to 
grow crops Of 8 (MX) square miles in (nrmnn hinds in 
May of last venr G 000 square miles w u tillable for crops 
and most of the rest fit for hit and pasturage It 
n presents some of the finest agricultural land in all of 
beautiful France Ten invadeel departments in 1011 
pioeluted *400 (MX) 000 in crops I hem regions are 
perhaps 15 per nut of the tillable urea of I ranoo and 
produce 20 ptr lent of her crops supporting 80(1000 
people or 10 per oent of the working agricultural pop- 
ulation of lranco All this, of nine, is history 
T he land is idle now and will be for s >iue timo to come 
and a quarter of a million acres of it w ill not be cultivated 


minis distriiyiel 
e rth of le pairs 
Past *50 000 000 
vir 4 15 tow it halls 
s (the Hra ho was 
am idly find if si ling Inn Iks) Today the totals 
mid illbteidly no h ii e\ ess f 1 -'00 chore lies totally 
di stroyi d and < v r I iOO sell ols gc m be ) md anything 
short eil rcliuil ling 

Over one th u M d industrial plants have ban lared 
to the gr mud 11 is is a mure surplus matter th in mi re lv 
distr lying Ha I mldmgs for un industrial plant his 
umihimrv iindils pillirns jigs anet plans all uf which 
must lie d iplie tie 1 iiflu the liuildiiigs are eiupluntai 
hf ire the in lustrv e an n«*uiiu ami then the e e iioniie 
re i oust ru ti in problem will e emu t the fori gittmgthc 
ild lust mie is bac k getting lie w t ride mtlfts nit 
It miy b< of interest to attempt to vwunlize Rome 
gondstwd hgures of the imounts if building mateimls 
wht h It i vi ban blown to ptais Tin hguns eifeoursi, 
ir tippr ixtmnti i nd bund on lie 
fnuwii diRtrucli m tf buildings mn 
pared with a ill ire earelul and i labul 
itc eensUR of dcRtruetiu Hindi in 
ertain distrutR a tear ag» Hut the 
hgures an j>r ilia! ly und i rather thin 


lelud S 500 000 1 ubi 
m us mi) t 000 ooo 

if briik mis nr\ 

of lime GOO 000 000 
s nf iron 


T In hi tigun i 
yards of stm 

Lillm yards 

1 500 000 t >ni 
feet nf lumber 100 000 
tnd steel 4 500 000 roof tiles and 
1(10 0)1 01'0 root slate si 

And all this building mutt n il stir 
rouudod, m tin form of h msts fur 
mturo and personal bth ngmgs whn b 
even a lonsirMitivi msuiame com 
pauy values at $1 000 (XX) 000 und the 
government it *2 02 000 000' 

It nf are nit w hr made a moment ago 
to the damage to land It is ut hr t 
glance not easy to see how earth is to 
bo damaged Uul consider the most 
superficial damage of all the putting 
m pi u e of h irl td win enliiip h mi nts 
()m thinks at homi of barb wire is i 
little fnn< ( 



No Mu 




I hi n 


s the fin t miles and 
miles nndliHs miles of b ibid win not in orderly fern os 
but m twisli d masses and Ibese miles and miles are not 
inly in le ngtb but in depth He hind tlu Verdun battle- 
fields where the C.irinim 1 lfth \rmy was stationed for 
silong there is e noiigh 1 ills d w ire in position to require 
mother six months boinbiirilliu nt to riinovi ’ 

I hero i an bi no tilling of the s u! until it is re mn\i d — 
u long slow tedious process, mvoUing the expenditure 
f millions in I ebor to cut, to drag to bull ed wire graves — 
a else tht expenditure of pice lous years waiting fen 

n it ore and rust to remove this lndesms wurt on n fair 

I in I One pi i os barlied wire from orderly rolls epn kly 
sily One displaces it by blowing il t i I its or 
l\ di he ult hand lid n during peace, and the birbed 
un d image is (he hint whuh has been done t th 
lend 

Thi barlied wm pi >bl m max have some unexpected 
iluti ms I anks have 1 e n used to drag it from the 

Und with great suetosR Ini ed in more than one 

\ meric an act i in tnnks hoeikid n to burbed wire entangle- 
iii nts and litciullv pulled il from the earth for a quarter 
I i iiiiIl t h * troops go thiough 
It should nit take a very great amount of ingenuity 
l priduct a ma lime with heavx rollers not perhaps 
hssimilir t > a rock crusher into who h this raoRs of wire 
and lidos might lie fed and which would turn out at the 
itber e nd an ondle hr rod of w ire and crushed wood of 
varying dnmeter acc irding to the amount of wire This 
tangled mas* eompaeti 1 by the mat hine could bo 
chopped into lengths and tlmsi lengths used for re- 


Chatenu Thierry after the Germans had retreated, July 27, 1918 


again fi r many many years, unless sue nee finds a wav 
e f turning bottom sc il to topi 

there arc thousauds of sod miles of destroyed woods 
One wanders through the Argonm forest or what was 
the forest, once, and oatebes ou« s breath at what the 
Americans did there But one re alive s too at what a cost 
to 1 rune e I ho Argdnne forest is a u uno The trees are 
but stumps Shell hre does to a wood that which must 
lie seen to Ik understood A western foregt fire is far 
less disastrous, since it, at least dues nothing to th« 
land 

Hunk of 250 000 little fnrmR all idle! Think of 
*80) 000 000 of farm land, unproductive Think uf the 
agricultural instruments destroyed and stolen, which 
must be re placed 50,00(1 side hill ploughs, id 000 other 
ploughs 5G 000 eultivators 10 000 mowing machines, 
1 1 5 000 f irm wagons, 88,000 harrows 60 000 rollers, 
50 000 hoes ifi 000 seed drills, 1 i 00 0 fcrlilut r spreaders 
1G 000 beet extractors, 21,000 winnowing machines 
18,000 horse rakes, 32,000 reapers and hinders, 63,000 
root cutters etc 

Cattle havi diminished in thesi regions by over 60 per 
cent The loss in wheat w 1 100 000 acres in hay 
850 000 aeres in beets (sugar) {80,000 Seres Alto- 
gether soil livestock, erope forests, tools, land, the 
damage bill runs over *2,000 000 000 w hich it is true 
Germany may pay, but Germany can never pay for tho 
time required for the physical rehabilitation 

Nu possible estimate can be n 
French industry whteh will cov< i 


uitauou uKiuHruu w 


in dollars is much like estimating m dollars for human Ufe 
destroyed The wife who receives $19(000 insurance 
when her husband dies has a fence raised between her 
and poverty, but does she consider herself paid! Ger- 
many may pay to the lost dollar for the damage done to 
1 renoh industry, but can any payment over compensate 
for the time the product, the effort wasted? 

But again one confronts figures and dollars as the only 
available pigments with which to sketch the ruin So 
one start* with 200,000,000 of dollars destroyed in the 
coal regions, and tries to understand what it means when 
it is said that 70 per oent of franco a beet coal produced 
m her own landn, e am* from the invaded regions and that 
140 000 f renohmen worked in ooal fields which were for 
years in German hands Three quarter* of a million 
people depended on the cool mines for a living, and while 
Trance has her mines again getting them under produc- 
tion onoe more and rehousing the miners and their 
families us a task which may take years 

Half a billion dollars worth of machinery in iron and 
stool mills are destroyed or taki n into Germany One 
hundred and twenty millions ot damage was done the 
textile industry There were 210 sugar refineries m 
I ranee in 1914 Now there are 70 Is it any wonder 
that the sace hanno bottle is a commonplace in the 
french restaurant the sugar bowl an unknown dish? 
Of 3,000 brush foe tones two-thirds ore demolished 
Fifty millions in eloctnc power stations are gone, pro- 
ducing 300 COO k w, ami that power is needed now 
Breweries have lo t *25,000,000, *100,- 
000 000 in small machine shops has 
been ravaged to fill Hun factories or 
wantonlv or otherwise destroyed 
Sixty millions may and may not cover 
the foundries loss, and none of these 
figures cover land or buildings More- 
over machinery is three times a* 
expensive today os it was four years 
ago I ranee calls her machinery bill 
for destroyed or stolen engines of 
industry *4,000 000 000 
And so one might run on for pages 
’lwelvi hundred thousands acres of 
forest destroyed Output of content 
now badly needed, reduced from 
3 000 001 to 400,000 tons a year Ten 
per cent of her lumber, per rent 
of her firewood are gone One wan- 
ders through a sou of statistics and 
wonder# wine h is the ruddiest tn color, 
the most flaming m horror One 
statistician with an imagination has 
calculated that if 1 ranee could put 
500 (XH> building tradespeople to work, 
and for 20 year* they did nothing but 
rebuild and repair the damage of vtf 
without starting a single new project, 
franco might look, in IBS'), as she 
did in 1914! 

The total physical damage is estimated os some 
*13,000,000,000 The human mind doe* not compre- 
hend 1,C IX ,000,000 save as a name One cannot ade- 
quately realise 1,000,000 let alone 13,000,000 000! 

This, then m the problem, purely the physical aspect of 
the problem, which France fates That she must still 
main tarn her armv, look after her army of occupation, 
conduct her business and her government, take care of 
her wounded and her refugees, find work for her helpless 
and at the same time manage her end of world affairs 
makes her situation unenviable, to say the least She baa 
tackled her j b with the same high courage which made the 
blue coated s ildiere in vmclble at Verdun Onelook* in vain 
for anv expression of discouragement, of fear, of anxiety 
The Hun u out of France The future is before her 
The great fact of the present is that the war u over and 
that be the problem of the days to oame what it may in 
difficulty, it oannot possibly be so bad as that of the yean 
when no man knew whether peace would come with 
vie tory, or With annihilation 1 — it was never thought by 
anv that it could ( otin with defeat 

Inadequate as this picture of destruction is, it must 
serve, for look of a more able pen, as a background for th* 
story of what F ranee is doing to get hack In furthsr 
papers to be published, it is hoped to Ahow how France is 
working on her prpblgm,.Mf Mutt America fe ihSug 
her, both m nwhjwMM Mwr^d Wp, pod in an 
Mwtriol T«vri|«Uoxk vrhiab 
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The visibility meter ready for action Visibility meter open to show its working parts 


Increasing Visibility Through a Knowledge of Camouflage 

Suggestion of Permanent Peace-Time Value Drawn from the Efforts to Make Ships Inviwble 
By Robert (r Slurrett 


I T may be said without fear of contradiction that wt 
have shifted marine camouflage from the field of a 
debatable art to the realm of science In doing this wr 
have settled a number of vexing questions and we have 
achieved result* that are likely to bo of the highest value 
in the day* of peace This may sound paradoxical but 
it ta only proof that principles when thoroughly under 
stood, are susceptible of application in radically different 
services 

The public has already been told of some of the results 
obtained by us in seeking to develop systems of protce 
tive coloring for our shipping systems that would either 
induce a notable degree of low visibility at gunfire ranges 
or mislead the man at the pirlseopo through the effect 
of daaak" or confusion After wc had been some 
months at war with Germany we wore still groping in our 
efforts to evolve a really satisfactory order of marine 
camouflage The constituted federal authorities actu- 
ally approved five more or less radically dissimilar 
systems — the products of fivo New \ ork artists who had 
tackled the problem from as many different angles In 
a very large measure their essays were essentially empin 
cal, and each was pardonably certain that his was the 
correct solution 

We should probably have gone on guessing just as our 
Allies abroad did throughout the war in this department 
of deception had the question not been attacked by the 
Submarine Defense Association and through it analysed 
and investigated in an exhaustively teihm al manner 
The Submarine Defense Association was called into being 
by somethin* Uke a hundred steamship companies 
man no underwriters and others interested in nautical 
matters, and its primary object was to devise ways and 
means for either dodging the U-boat or minimising the 
effectiveness of its offensive wtapons Naturally 
marine camouflage was one of these and the association 
realised that the selection of the protective coloring that 
would answer best could not be left to -personal opinion 
It wsa perfectly plain that some scientific basis of com 
jxuison had to be established and agencies developed 
where none existed that would evaluate with precision 
the relatregumnti of rival caraouflfcpi design* or methods 
To put it popularly, the competing camoufleur? ware aB 
from Missouri, and, what is more to the point, it was 
necessary to make thamjte the fruit* of their own labors 
and of others with unbQ*e<l eyes How was this -done? 

Mr Lindon W B«S*, chairman of the Engineering 
Committee of the Sutautrine Defense Association 
secured the corporation at 4 large camera Soncere, whiclj 
placed at the disposal of the Areoeiatmn it* mgcniSoeot 
laboratory and the servioee of its eminent sxpertsm light, 
color and optics The whole story of whst followed is a 
fascinating one, but cannot be told now The matter of 
immediate interart is an instrument, invented uftd 'per- 
fected by Lloyd A Jones of this company which m«Ml 
possible to devise oaroouflag* patterns and to select thorn 
colors which would fulfill beat the requirement* imposed 
by the light conditions generally prevailing in the North 
Ak.us.tto end the Mediterranean frequented by hostile 
- "* ■- — The apparatus m question is the visibility 

mt of enduring value 
mnp Amsiiku.w are probably 
S under which marine oamou- 
W ,jnni»mi mm Ml doubt know the limitations 

&E5rSSw«s.?y 



will stand out in vmd contract against a 1 acinous sky 
bat kground but that a ship moving away from the 
snurci of light and toward 1 1< opp< site part of the 
honson becomes varymgly visit l<* n >t by nuson of tb< 
background but because of th« amount of light which its 
surfaces reflect and the intensity >f the shadows cast by 
its various features Therefore the aim i f tiu camoufleur 
is to reduce this reflection value and I > promote an 
appearance of flatness by brightening up the shaded areas 
through the employment of whiti light blues and grays 
It is a matter of knowledge among (crhnieists that arras 
of pink violet and green will melt into a uniform gray 
at a suitable distance, and that this gray will be either 
warm or cold according to the predominant e of the pink 
or the two opposing colors violet and groin On the 
other hand a gray oan be prodund by i similar merging 
>f areas of white, blue and gray with portions of black 
1 host suitably varied in their pr p rti ins yield grays of 
tow visibility admirably suited t > th mditiona impost d 
by n marine st tting. 

11m man iq the street will probat ly want to know just 
how tht scientists of the Submarine J)efenseAss ention 
(•host tht coatings finally adopts d —Omega gray and Psi 
gray In observing the sky grays tharuttinsln of the 
two coitions into which they divide t tin submarine 
danger xi nt it was noticed that tht glasses or perist opes 
employed for this purpose Hhiwtd prismatic e il ere 
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around their outer edges, t r the well known ' e rema 
effect These whpa analysed bv a spec* >* -qp«, 
reyealed the e ilor componcuU of the grays, wd nit* 
6Wtoln blues ind Mhibes were found t > Hk essential 
With this datt to work upon it was but a matter of 
patient experimenting to dwiovcfr'just how these colors 
could be laid on in bands checkered pattern#, etc to 
give the degtr d deceptive qualities at a thousand yards 
or so and to tualt awwrtoto a low visibility gfLtf *48,000 
yards Aede WytoeJa* instrument devised By-Mr Jones 
by whum all cMnnfcnhged models were sseasufed and 
ultimately ac *)pted«jfr*ojeetcd 
Floating p J-tidey^ the sir eatch and soatter light 
and depend irg upon the prevalent of these particles we> 
have a km- died -ptesr atmospheTp or a condition of 
luminous ha a. If tM* hare or veil be bright enough it 
will shut out from view an illumined object lying back 
of It This condition is very common at sea, and an 
obeyrverjwill frequently fail to discover land or a passing 


ship hidden by an inlirvenmg Ncrecn of this character 
It is just tins phi noun n n that Mr J mu has usi d as the 
basis for his visibility meter in rrder to gauge the light 
reflecting charue ter of a camouflage i model He pur 
pose-ly creates a diffused light or luminous veil bitween 
the eye of the, ol server and tile midcl to hi measured 
and when this sere n is strong m iugli li oblitirute the 
image of tht miniature ship a registe r indicates the actual 
visibility of the obscured model 

The visibility miter has the outward appearance of a 
teleseopp pryjerting thr nigh a supp rting re tangular 
case of some length In tl is e use is a small i Ice trn l ulb 
which e an be moved vertically thr iugli a ee nsiderable 
distance and the p will in if the lamp is indicated by uu 
index hand passing over a graduvleel scale 1 lit light 
from the bulb p oasis up through pal glass and is re 
fleeted by a rniiror sit at in angle if 4 r > degrees in tho 
axis of sight of (h telescope batk t> (lie eyi of the 
observer l he mirror is i se nu cir uiardisk wl i li eovire 
the lower half of the field f the inHtriimint >r m other 
words shuts out the wat r are i up t the he nr in hue 
The light issuing though the lpil glass is f a soft or 
diffused hara ter ami its intensity is d termined en 
tirely bv the verti a) p will n < f the mean Jess i nt bulk in 
relation t ) the mirr r 

As the lamp is shifted up and down tlnn is moved in 
unison with it a weelgi -shaped number f m itrnl gray 
gloss which tempers the brightness if the light e tiling 
from tlie natural sky or the buekgr iinel behind the 
model and reduces pr portnnnLlv the ippurent vivid 
notes of both the hi kgr und an 1 the c tin ullage d image 
This makui it peisslble t > unpl v su ssfully a lamp of 
meidust eandlcpiwu f r the pr bird n f the veiling 
glare When this glure is if suit lent strength to shut 
out the object or t i male it si t m I me rge a ith the book 
ground then the. re ailing if tli instrument gives a true 
measure of the visibility of the model when viewed 
normally in the jirt vailing light conditions 

A careful analysis of weather reports covering the 
region in whuh th« majority of the ships were sunk by 
submirmes revealed that 70 per cent cf the days were 
I ludy and from this data tho scientists of the Hub 
marine Defense Association dek mantel upon a reflecting 
power of 4 i os a weatliLr factor that had gi nernlly to be 
e msidered in meeting the requirements of I u visibility 
Xhis point is of interest because it bears directly upon 
the relative merits of the products of artist lameudleurs 
ami the rotors and syatffm se tiled upon by the siientists 
of the Association The accompanying table is based on 
analyses of potnpeling deaigim wine h were tested by the 
vybiUty'vnSteU Mesh la 1 JO an I f 9 wyge> prepared 
by the Awtoei itmu nqd Mil 1 -F It was introduced to 
show the extrema. degree of visibility obtained through 
the empl >y ment of a uniform e oat of hlaek 

Invisibility is represented by xcro and the visibility 
of the vaneyus models was rated as if they we re viewed 
nUu dutauen of fi 000 yards Omega gray de veloped 
for the northern danger tone has even a lower visibility 
than that indicated by Models 1 9 and F 20 The 
U 8 8 from which was used by the Association for 
expen mental purposes showe d a visibility os low as 0 2 
in clear we other at 1 500 yards and was invisible at a 
range of J 000 yards 

The layman a ill probably ask Of what possible 
peacetime use is all of this scientific work and resiarch 
(t onlfiwiecf on pose- 471) 
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Three vit w* ol the Boirault tank, showing how the hexagonal framework is operated ao as to lay rails for the eagiBfr>beari»i member in the enter 

The Invention That Won the War 

How the Tank Idea Was Conceived and Progressively Worked Out 


ventimi |>r >dw < il l>v tin war India d while thia 
and that bugudi if uni urmv or anothu havi bi 
mg all tin in dil for the winning of the grint ' 


loading until irities and studi t 


■fill idea whuh was prog important < lenient of surprise foi un impmding attack agricultural traitor with continuous caterpillar belts 

it biuuw Hu leading in In November 1014 a Freni h inimtor I L Breton, At that time, however, it was impossible to aeeure on 
lnduid while thin division forwardid a plan to the Froruh Mmisttr of War, cover agricultural tractor although M Breton and Major 

r anothu ha vi bunseik mg an armored automobile inguio driving a circular Boiasin of the technical section of the French engineers, 

lug of the gruit war t he saw for cutting through barbid wires and their supports realised that an Amcman tractor was the ideal mount 


at last sit asidi tlicxi immodest claims by stating in iialid thi 
clear iiiunistiikablt language (lint Ibis grent Mil* cl muragid 
luviiilini tin tank was the dinsivi fai toi in t In Jnnuir> 
haul sm mliing f tin skilfully intn in hed (ic rmans type of r 

1 hi tank idi i irigmuttd at tin vi rv 
beginning of tin win link, in tin se dark I . 

davH of 1914 wlun tin Germans swt pt I f * 

over 1 rami and Bi lgium nut difiit at ' 
the Warm and i dlid I ai k somi distame 
only to intnn h llumsiKis hi hind nm- 
tinums Inlts of birbid win I Inn the 
British and I n mh tried to brink t hr nigh 
the barbed win anil tin G< I m m triiub 
svsti n and wi ri only suiiissful Inn and 
thin oil a siimll si ill and at s In mi ndous 
lost in hi mil aud In isim The tiermans 
redi7ed (hi dtfinmvi value of larlnd 
win hat kid up by mat him gun md rifle 
tin In fnt the y halt id millions of 
strong willtrnmid Kubhiuiim who rolled 
on up to tin Imibid win di fenscs in thi 
east only to In slauglilind by thi tens of By an ingenious srran 
thousinds Obviously wnglit of numlwrs to *| 

counted for little in tin f in of such do 

fenses dlustratioi 

Then thi inventors set to work to find some way of engine dr 

gotting at tin German mat bine gunners behind their a pivoted 

barbed wire belts While intiiisi shell-fire served to the saw t 
cut up the barbed wire it was a < nidi me&sun at best expenmen 


Haiti! thi military possibilitu s of 
( nuragi d the inventor to go alu ad 
Januiry 1915 experiment*) win < 
type of mat him shown in one f 


i of thi struggle have 1 he ( oinimssion for Inventions immediately appre So it was finally with a Hajm tractor, placed at their 
military possibilitu s of this ldia, and en- disposal by the end of February 1915 that the expen- 

« inventor to go alu ad with a model Jn mentors londuitod their tests Mounted at the rear 

15 experiments win tarried on with the of the Baiiu traitor was a powerful set of shears de 

i him shown in one f tin accompanying signed by M Prctot as well as a hnnsontal circular saw 

intended to saw the wooden supports of 
, r , " " I the barbed wire a few inchw above thi 

n j , | ground Obviously the tractor was oper 

ated backw irds in order to bring its cutting 
mombirs into aitioji The shears worked 
lairl) will hut tin saw performed norm 
what irrigularly and was subseijuently 
abandoned hi favor of a moldboard ar 
rangi meut similar to that in some present 
day tanks This arrangement gave ox 
indent results when the tractor which 
weight d about four tons was wi ighted 
down with another ton to repiwent the 
wnglil of proteitive armor After a very 
suiiessful official test on July 22d 1915 
the l rent h VI mister of War dntided on the 
i oust ruction of six tanks of this kind And 
ment of track sections and steel cable, Inventors sought it was tin tonstrui lion of those six tanks 
n trenches with ordinary motor trucks wbu h caused thn I n nch army to order 

thi first 10 caterpillar tanks of the 

(Oiuusting of a six-hoi se power gasoline Hchneidei-Cri usot typi on l»ei« mher 7th 1915 

ng a circular saw held at the extremity of Meanwhile othir 1 rench Inventors were at work, 
•ill which could lie adjusted so os to bring notably Messrs Turmol I rot and Lafly, who followed 

bear at any angle or height While the out the idea of utilising the usual road roller for the 

I mm hino was mounted on a simple factory flattening out of barbod wire entanglements The 



illustrations i (moisting of a six-hoi se power gasoline 
of engine driving a circular saw held at the extremity of 


.xpenmental mm hinc was mounted o 


Days of bombardon nt wire neiessaiv In fore a dense trunk the actual military machine would have been technical section of the Fngmeors of the French army 


defense mold be rcduieil and I v that t 
hod ample opiiortunitv to inakt such du 


e the enemy mountod i 


i of experiments with a road roller 


thought mu essiyry to mill tlu impending attack Ob ties soon came to the oonclui 
nously, sune quukir and more i fin lint method was would have to be more powe 
necessary -somi nut hod that would retain Uu vitally for a suitable vehicle they 


s ho separate engine But the inventor and military authon- equipped with a 20-horse-power gasoline ongine This 

Ob tios soon came to the conclusion that th» embryo tank tank, provided with an armored body somewhat similar 

was would have to be more powerful and in casting about to later-day tanks was some 22 foet long 7 feet wide, and 

tally for a suitable vehicle they tame upon the familiar 7 foot lugh w< iglung about 10 tons H was armed with 



Btrbsd wire cutting rssmksc ef the Bretpu.PrstM machine, with the hnrinitrt 
ir% •»» MWW the frame 
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throe machine guns and «u intended for a orew of 
eight men — two mechanic*, a commander and six 
fighters When it came to Setting over tho battlefield 
and through barbed wire, the tank was not a success 


How Long the Oil Will Last from service to tho 

AS an intonating sequel to I In nient duwtnwion of tho und Iho eommorcial 
probable duration of the coal supply for the world rcasonabl, *hat tin 
as a whole and for attain , ountnes individually wo “ nted ” v 111 ftu . s ® 


In the first place, it could not operate over rough ground prPflent this weik a scries of graphical renip iruons got of t,m ‘ during wlrnh the w 


everlasting benefit of the oil supply 
is, i th, r,,f ho it sums iiuuuntU 
compiler of these figurts In lepr 
u largi quint ion mirk the length 


terram Which happenod to be boggy secondly, by our Untish contemporary the Illmtrnted london 


it only arunhorf down the barbed wire which, after the 
pausing of the teak, agaui rose m place to impede the 
infantry waves 

Another intern* t>ng nnce*toi of the tank was tin 
machine of M Boirault which was examined by the 
French army austerities during the latter part of 1014 
Essentially M Boirault a tank, which is Rhown in one 
of the accompanying groups of illustrations loneusted 
of an iron itructure carrying an SO horse-power gaselim 
engine The powor plant through a set of mdhss 
< hams served to drive a set of pinions which in turn 
operated the power-carrying member along the track 
laid down by the hexagonal fr utie 
work Ihua each articulated sec- 
tion of the hexagonal framework 
was laid down in it* proper turn 
on the ground, and the power- 
bearing unit rollod along on the 
short sections of track, just as the 
caterpillar tank lavs down a oon 
tinuous track for the body of the 
machine Barbed wire entangle- 
ments and shell holes and trenches 
were found to be readily spauue d 
by this novel contrivance which 
measured about 14 feet in height 
28 feet m length, and weighed 
about 20 tons It had a speed of 
about two miles an hour 

In a sene* of experiments this 
novel tank proved quite practical 
for getting across battlefields, but 
it failed of acceptance because it 
could not b* steored on its course 
This objection was overcome by 
applying a sorow jack so that one 
side could be raised free of the 
ground so as to apply the driving 
power on the other side Still 
this procedure required too muoh 
time, and again, the tank was 
di Ih cult to arm and still more 
difficult to protect with armor 

rhe teehmoal section of the 
French Engineers then proceeded 
with the arming and armoring of 
agricultural traitors of the hilt* 
type, which were equipped with 
an inclined cutting member for 
hacking a wiy through barbed win 
Driven by a 45-horse jjower engine 
these tanks were capabh of 7 to 
9 miles an hour in either direction 
In all, 10 such taukH were con- 
structed, each armed with a single 
machine gun Against taut wire, 
these tanks functioned pntty well, 
but when it came to slack wire 
they were of little value During 
August, 1915, they were sent to 
the 4th and 10th French urmios 
for use against the enemy On 
being tried near the battlefield, how- 
ever, they proved unable to oover 
the rough terrain and were re- 
turned to the rear before the enemy 
ever saw them 

Still another attempt at the sud- 
den destruction of barbed wire was 
the electric torpedo of Messrs 
Qabet and Aubnot, wluoh was In- The source, exte 
tended for the transportation of 
some 200 to 400 pounds of lugh 
explosive to some suitable pout m the enemy s barbed 


, annul lie Ip < o in hr nlmg ii 


which, after the jVens with regard to the oil situation lhen bus beiu • jerl ” d wlndi him bun assign. 


place to impede the w | 10 i omi |, disiussnui of this imfttr and tin opinion* 
ixprcawd have Varied wid<!\ — the particular pi nod 
the tank was tin uKHiancn.! to the world a ptlioUmn «upp!> by \n\ on< 

a* examined by the nuthmf> being ordinarily p ium turn of tlu faith pin red 


that authority in shato oil 1 1.< rAl, which shale oil dueled rapidity and u 


to thi Amiri, an roil nidisirj \s w, | intul iut in 
our reornt disciiswoli of < il tli ligur 4 0 Ml is mdtiil 
tin quoin ut ot visible r ■our is It pit suit annual con 
sumption But our ronsiimpti >u t i. Is 1 1 in ri im vulli 


no onr today inn very well siy 
who duw the pit lures whirh w 
havr been undi r instrui tious 1 
and to make his jnctures talk ab 


V lordingly thi artist 
riprodu,, upprurs to 
ignore it allogithrr 
t in Hi ml oil from wills 




y-bSSfaSR?;* . --1"' , 



J^J! ! :■■■ Si TL 




wire, which oould then bo blasted at the desired moment 
For a mount, these inventors made use of a vehicle with to that ordinarily cited for the proimhlt life of our oil was plat cd on n v< r\ mil at intial b isis so it if m s afford 

triple caterpillar bslte driven bv an eleitnc motor wells food for Himgbl when wi uri told that during tvery 

Power for the electric motor was conveyed through a If tho United States has oil wills to last JO years, it is deindi from tosu to 1910 tin annual i m»mnption ot 
special cable which was automatically laid as the dinunu- confessed that he corresponding figun for the entirt liqui I fuel was at h ist double,! hi lint iri 1910 it was 
tive tank traversed the battlefield world is an unk town quantilv <>u i basis of previous ruori than tight turns wluit it w is in ISS0 And sin<< 

In November, 1915, M Qabet constructed an ai mored performance, it would appear that tho world « supply 1910 it has nun isid about m tli sun rati) so that it-, 

eleotde tank earryug either a machine gun or a Hi-inch cannot last apj reclably longer than that of the United normal touise semis to be npnscniul by a doubling 

qtUek hror, with a crew of two men 1 he electric power States since it is dear from mother section of the every 10 yinrs 

was SuppW through a cable diagram that \ c are at present producing something What this inruns lo th « ns mm is obvious enough 

X&VSUtoM are proflflo people and never was this better like 71 percent if all the oil that m taken out of the uarth Are wn going to beyo < ight in i minuih ul to burn m 

Ohltitnited than in the carrying out of the tank idea Yit the Modem production and tin possibility of here 1950 m m 1920 I mj I in illy wi ait ml \\< 


The source, extent, and probable duration of the world’s annual pet rile urn supply, as pictured 
by the Illustrated London News 

tho enemy s barbed exclusively, th, period allowed for the reinpleto ex- increased about 1 


haustion of tbc American supply is just about equal about 500 p< r 


li all th, , > ,1 l h tl tin ( i, >1 ,gi, d 
grume) ,, nt nils , i , m w, I ring I 
Hindi fra, turn tin roof at pn ,s within 
the lea, h of thi munufutiir r mi 
tin house holder f On thi- pout 
we find h lonflnt of mtli inti, s 
and a , on/hi t so sharp that wlnl, 
on, ]), rson who ought to know 
what 1, is talking about sugg, sts 
1500 yiurs as the period during 
win, h we shall bo finan, tally com 
pi tint to burn coal auotlnr 
g, nth man of , qua! standing m 
sists tli it during the lift rf tin 
pr, s, nt g,m ration uf adults our 
real will give out so far as using 
it ih (onienud But in any ivud 
we shall not bav, rn d tor 1 OIK) 
years unless engineering triumphs 
as vet undreamed ot provide sub 
stitutrs for ninth of that now 
burned ut ways of stntdiing the 
supply out to an aniarmg degrei 
of longmss and tlumuss 

If (hi Unit, d ‘Mates is the world s 
greatest jiroducer of solid fml 
it holds th, same position with 
regard to th, liquid eombustibl. 
But whir, ( lima hus real n 
sour, ,n which if devclopabli and 
dev, loped will inuki ours look lik, 
i plugged nu ki I this does not up 
p, ar to be the ,asi with oil — 
as r, gardH cither ( hma or any 
other region ot thi world Wi 
ari the present big producers and 
as fai as can hi foreseen wo ar, 
thi big produurs of wlmtevfr of 
future the petiohum industry may 
be destiuid to enjoy 

In any question which may be 
asked biaring upon the reason why 
this mineral seeum on the verge of 
exhaustion a ready answer is 
offered by thi course of past oon 
sumption and the extuit to which 
it lias ill pie te el the petroleum 
rtsoiirus Starling from inhm 
tesimal proportions in 1857 oil 
production and consumption grew 
hku a huge snowball — gn w in a 
wav to throw till eonipound 
interest law i uinpl, lily in the 
shaele so far as any such beggarly 
rate as six per lent is imiecrncel 
Of course wheu w, start from 
nothing or from ni\t to nothing 
to builel up a thieving 1 usiness we 
expect t< see eolossal rates of 
mere as, be ium something is 
bounel to 1, a hug, )>, itentag, of 
nothing so w nil not b< start!, d 
wh, n w, nil that from IStiO t, 
1871) tin p ti, hum , msuiuption 
100 ]>,r , , i I and from 1870 to 18S0 
But by such in, rt aw, s th, industry 
r\ sill ht intial b esis so it ,1 >, s afford 
shell we ure told that during every 
lo 1910 tin annual , msumption ot 
, ist double,! N, I h it in 1910 it was 
mis wluit it w is in 18S0 And sin<< 


quick ftror, with a craw of two men 1 he electric powor States since it is dear from mother sec 

ms stilted through a cable diagram that y e are at present producing 

XurontoN t*ro proHflo people and never was this better likn 71 per cent if all the oil that m taken out 

OltlDtnrted than in the carrying out of the tank idea Yit the Modem production and the piwsibi 

Thu* the In von tors turned toother moans of crossing the tofore undevi I >ped fields are sue It , omph 

chaotic ‘terrain of battleflelete thi* time using ordinary thgt no values tan bo place i upin th, m i 

motor trucks It was the aOttUMlbS* firm of Dokunsy- er» hfjwjN suggestion seriously nd\nn,iu mm me num 

Bteevflje wfa»h got up tho ingenious MTangemwrtrtwwn luague « ’Him would work so well that a vast fit et pinch 

(Cfr wH m m on peso 471 > fli 0tBfannih|; war craft could be permanently retired 


e are at present producing something What Ihn. minus lo th , nsiimi is obviou 
>f all the oil that m taken out of the uarth Are wn going to hey n < ighl In i is mu, h nil 

i production and the possibility of here 1950 us m 1920 I ni| I di illy yv< im 

pod fields are sutli toinjihU enigmas shuul I b, singularlv forturiul, if it turned on 
an bo placpi iijnii th, m mil w, lnvc wm to hm nl tbit lit 1~ 01)0 (K) 100(1 i 

suggestion seriously admixed that the bum >n i lit sun w d, is in 1917 Ibis ih \ 

tys would work so well that a vast diet pinch tomes If nsnnplion wire the aim f 
rar craft could bi permanently retired (Conifnuml on paiM',) 
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IN tit* oonttaual race between gun 
» m 4 armor, the gun eaolly main- 
tanu it* Uftd. Brea tha 1 1-inoh and 
lS-fash gon* 4 the German fleet found 
no difficulty » penetrating the amor 
of the British ships, and it is only 
beeauee tha heavier British projectiles 
earned a defective delay-action fuse 
that they failed to get through the 
heavier Oernan armor In spew of 
this superiority of the gun, it may seem 
surprising, at first thought, that the 
site and power of heavy artillery has 
been increasing during the war at such 
a surprising rate 

The following tabic showing the 
continual enlargement of calibers and 
corresponding in crease in the weight of 
projectiles, show* the extent of this 
development at a glance During the 
past decad* we have seen the heavy 
guns of battleships and battle-cruisers 
grow front the 12-iuch gun throwing 
an 860 -pound shell, to thti British 18-inrh gun throwing 
a veritable monster weighing 3,600 pounds — an increase 
of 50 per cent in caliber and about 450 per tint m tiu 
shell 

TABLE HHOWINd 1MOKKASINO HUE OK UUNS 


WMTU 



Hhcll Bhock although there are many 
i uses of war neurosis W ar n< urosis 
is really not different from m urosi 
found beyond the war torn. 

Neurosis whether found in 1 1 1 
trm v or among m iliuns is a *«5- 
m hciowi desne and the phyatial r< n 
d ill m induct d thereby to avoid a 
liscomfort In the Army il ik n 
Kub-fonutu /& desire to get In m 1/ 
rt main at ilie our Ilowevir i( dois 
not noe sandy f Unw that llie patient 
is Inching in ouragi for tluri an 
many tasih f war neurosis induu I 
bv the mint'd attitude of the patunl 








long oflu ( i 
ndmtd by the respe nsi 
ltd by tin demands at 


The shells of 
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According to Sir Robert Hadbeld, who specialises ui 
the manufacture of armor-pjereing shell, the 3,600-pound 
projectile of the two 18-inch guns which were first 
mounted on the battle-cruiser Furious and later on 
one of tho British monitors are by far the heaviest 
armor-piercing shells ever fired The gun, according to 
Btifintmng, weighs about 150 tons, and at its maximum 
elevation of 45 degrees it can throw its projectile which 
is 18 inches in diameter and 7 feet in length, to a distant-! 
of about 60,000 yards, or say 10 miles In the trials of 
the gun, the shell, fired at a velocity equivalent to a 
range of about 14 miles, perforated a hard-faced plate 
18 inches thick, which means that at that range which 
exceeds, by many miles, the most extreme battle ranges 
of the late war, it would pass through the heaviest armor 
afloat 

The perforating powerr of the shell is shown graphic- 
ally in the accompanying engraving from which it will 
be seen that at point-blank rang! tbe shell would pass 
through 41 inches of face-hardened armor which is 
equivalent to a rasas of steel 54 inches in thickness 
At 10 and 20 miles respectively, it would perforate 22 
inches and 1 2H inches of face-hardened armor, aud at 
the extreme range of 10 miles, it would get through 
nearly 12 inches of face hardened armor 

Now, if, in thia hugo shell tho projiortion of weight of 
high-explosive filler to weight of shell is 15 per cent, it 
would moan that when the shell burst within a ship over 
8,003 pounds of steel would be hurled in every direction 


under the bursting energy ot about 500 pounds of high 
explosive 

But how inn aiahip In bit at sueh distant rangis 
whtre she would be hull down l< tin ship that was firing' 
Ihi answer is to be found in the modern naval m< thod 
of directing the gun-fire bv Hirplums launched from the 
ship itself These, circling high above tlu enemy and 
spotting the foil of tho shells w uld send the results back 
to the firing ship At these range s shells would fall at a 
very steep angle, and the problem that is worrying the 
naval constructor today is how in the name of the 
impossible is he going to provide suftie le nt elee k armor to 
keep the she Ua out It begins to look as though the only 
defence of the future Will be high h|m(i1 and the steering 
of tht attacked vessel on a continuously sinuous course 

Testing Automobile Tires on a Factory Roof 

L O( \ 1 1 D on the roof of a large fae tor v building m 
elJenver Colo , is a most novel tnuk and methan sm 
for the testing of automobile tires whith his bun modi 
the subject of the cover ill list rati m of thw issue 
As will ho noted in the meonipauving illustrations 
this track and mechanism is irnnged to simulate the 
average conditions encountered by an automobile The 
tire is attached to the free end of a pivoted arm and m 
driven over the track by means of an electric motor 
Bwitrhu and rheostats are provided for controlling the 
driving motor while a standard speedometer gives tho 
total mileage and speed I he track or ‘ road is quite 
a composite affair, part of it consists of loose rock, 
another of looso paving blocks still another represents 
a railroad craning, and so on to simulate every kind of 
rood ovtr which a pneumatic tire is expeetoel to travel 
In fact part of the track is arranged as a double incline 
bo as to give tht effect of grades Whirling about this 
bisarre < ircular road the tire r< < eive s a thorough test anil 
at l 000 5, COO or any numbir of miles traveled it in 
possible to determine the extent of we ir and tear 

Shell Shock or Neurosis 

nriir Medical Department of the l luted States Army 
* hss found that the early conclusions regarding shell 
shock are not true There is really no such thing as 


bilitv 
the front 

Investigation has shown that shell 
shock or neurosis is unheard of among 
prisoners although they may be in 
le i rf ill physuill or mental condition 
just as it is almost unheard of among 
w Hindi 1 « xe cpting those who are 

mut to be ii turned t their e ommands 
hin pilaus sli ml I le leil in the fact that shell sliork 
filicide and a disease which 
omparatively few eases of 


ie urosis will remain uueured 
iv il life unless the disease is 
that proper treatment may 


must be < lire el 1 1 < re u 
jiatients faking 

Many soldiers having 
even after returning to 
thoroughly understood si 
be given 

From England to India by Airplane I 

in l iilc-iit ta on Dei ember 18th 
\ Page airplane the first npoe h 
making aerial trip fr ini 1 nglund to lndiu was completed 
The landing of the huge biplane on tho race eourse in 
( ule uttu was witm Rscd by the Viceroy and I ady ('helms 
ford thp governor ef Bengal and au immense crowd of 
Europeans and natives 1 1 whom the second appearance 
of an aiqilvuc in ( alcutta was a great attraction J he 
trip was made withmt scrims mishap via tgypl and 
Mesojiotamia a distant < of uhout 6 700 miles by the 
route followed \u average speed of 85 miles au hour 
was maintained nnd ninny stujis were made 1 hi 
original trip from London to 1 gypt was made for the 
purpose of military inspection and it was then decided 
to cunt mut to India with stops in Mesopotamia for 
further inspection duty Irani Delhi to ( aleutla the 
machine came <1 six p< rsonH 

There has been eonsiderablc discussion with nfennrc 
to un aerial mail service between 1 it gland and India 
the British 4enal Transport Committee considering 
thut the trip from I imdnn to ( alrutta can probably be 
made m four days a» against the minimum of 18 days 
via Brindisi required bv rail and ship Investigations 
are now being made with a vie w to establishing an nenal 
mail servlet ill India and it seems reasonable to predict 
that within a few months ono will lie in operation 
With the eitRily obtainable uverago speed of 70 miles an 
hour the journey from Bombay to (alrutta could 
be made in 17 hours instead of 46 by rail, tho Bombav 
Simla trip could be cut from two days to 14 hours and 
harm hi would he only 10 hours from Delhi instead of ts 
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T HE S K F Industries Incorporated announce 
the institution of a scientific organization for 
the study of anti-friction devices with the intention 

-—of setting on foot a thorough and scientific study of friction 
and the application of more improved anti friction bearings, 

of offering to American manufacturers in every line a bear- 
ing engineering service designed to investigate any manu- 
facturer s bearing difficulties and offer advice as to bearings 
exactly adapted to his specific needs and 

of endeavoring through the bearing knowledge developed in 

this manner and through its scientific investigations to be 
of assistance to the entire bearing industry in the improve- 
ment not only of design but also of methods of application 


With the conviction that American manufacturers will welcome assistance of a 
scientific nature in the solution of frictional difficulties the S K F INDUSTRIES 
has established a service, entirely scientific in its intention entirely divorced from 
the sale of any specific type, for the study of bearings in relation to manu- 
facturing 

Heretofore such assistance and advice have been rendered solely by bearing 
manufacturers as individuals It is hoped, through concentration in one unified 
research, to organize the investigation of frictional problems and the giving of 
advice thereon in a more thorough manner overcoming the past limitations 

The new bearing service will be both scientific and immediately practical On 
the scientific side, centering in its engineering laboratories, which will be 
completely staffed and equipped for research of a difficult nature, it will un- 
dertake the investigation of the frictional difficulties and losses involved in the 
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transmission of power It will also set on foot immediate studies of the design 
and application of all the types of bearings now in use making working tests 
and experimental tests where necessary 

On the practical side, the bearing service will place at the disposal of manufac- 
turers, a staff of engineers who will go into the plants of any manufacturer in- 
vestigate his specific bearing difficulties and offer advice as to the type design 
and application best calculated to remedy such difficulties 

It is hoped, further, through the data gathered in this plant service to manufac 
turers, coupled with the findings of the research studies to establish resources of 
knowledge that will be of assistance to the entire bearing industry in the improve- 
ment both of design and manner of application 


The S K F INDUSTRIES is peculiarly fitted to undertake this long-needed ser- 
vice to American manufacturers inasmuch as it represents a pooling of exper- 
ience of two manufacturers whose past activities m the application one of the 
deep-groove type of bearing, the other of the self-aligning type have brought 
them mto almost daily touch with every type of bearing Combined with these 
is the experience of a company whose engineers energies have been devoted 
solely to the manufacture of balls, a phase of the industry no less important than 
the completely assembled bearing itself 

To those who know of the S K F Ball Bearing Company The Hess-Bnght 
Manufacturing Company and the Atlas Ball Company this massing of exper- 
ience and engineering abilities, further to be re-enforced by the study of bearings 
from the research side, will mean advice with the impartiality of scientific effort 
and resources of practical knowledge not to be equalled by any other one 
organization 

American manufacturers are invited to avail themselves of this beatinj. service 
at any time 
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World Markets for American Manufactures 

Edited by LYNN W MEEKINS 

A department devoted to the extension of American trade In foreign lands 


> tht high price of gasoline—- $ I OS per gallon at present 
tin Halo of i ngitn it dependml upon this fuel is much 


*ere those used for smoothing, roughing and molding 
Among the white population of South Africa, which is 


0\ ( »V ork to ( liu tig v 
than (1» prist nt rati* w u 
from South Afro a ilutliu 
Stall h I hut ih t hi i h n 
fr mi ( ape 1 own t 1 li in 
i ivere bedding as wi i ill il 
n Rurilliws of length 1 hu <h 
viriety of f i if t mu I 
\nu ru u 1 hey i ri >pi r t 


ruliiitid On the otlu r hand, ki rosene maj be bought apprufamately 1,600 0 00, American wearing apparel 
fi r «> i tuts per gallon, and apparel um adapted to it is In in medium-priced grades is liked As the additional 
mori iliiiinml I or machinery i ilhs fittings nud other millions of natives gradually acquire dvilised customs, 
mat urn I f >r ileitru light and po i purposes, tho South the sale of all sorts of clothing and articles of personal 


Afnran rnfirki t is worth mori 11 
Whin uulwttv ill etn filiation is i 
in w uidustrid projirt* arc stnrt 
he creited, rt presenting ven i 


n $5 0CK>,u00 a year adornment will expand There is not much chance of 
let taken and other soiling American leather goods in South Africa A man 
m urgent netd will from Johannesburg brought with him a large, well-made 
i h more in annual bnef-oase of South Afnoan manufacture for which he 
paid 160 The pnoa quoted 


for the same kind of brief- 
case in the United States 
was $65, he said A good 
quality of bather is pro- 
duced m South Africa 
1 he American exporter 
has the ohoioe of several 
South Afnoan ports to which 
to send his shipments Cspe 
1 own u the principal import 
center, hut goods consigned 
to the interior had beet be 
routed via Algoa Bay (Port 
Misabeth), where conditions 
for handling such freight are 
far better, railway facilities 
ns compared with Cape 
Town being more adequate, 
and goods reoeiving more 
careful handling. 

Naturally, Great Britain 
and its colonies have en- 
joyed the larger proportion 
of South African Trade 

~uicmi.il m.inuj i».n ... w o««. ns* Among the merchants of 

i aunt of the steep t limbs that Our suburban customers In South Afrirs— s native village the Union, however, America 

our trams have l > mnki is one of the most favored 

through mountainous uuintii 1 do not think all-etoel value than the gross total of all ilutnr imports into nations, and all manufactured products from the United 

iars <an bo used South \frican sleeping cars are South Africa in the past ” States are very well regarded Practically every 

divided into compartim lits and hail side corridors Join*™' Planu in Damuul prominent importer handles American goods So far 

I he day coaches are grmralh similar to those in flu * as the tariff is concerned, importers from tbs United 

United H tales In iiouiihI vi are the total purchases of Before the war Germany i mdu tc d an extensive trade States and other countries pay three per cent higher 

the South African Department of llsilwavs and Harbors in South Afnoo in small tin Is of all descriptions ospft- duty than those from the British Empire Most of 

have amounted to uiori limn $(>0 000 000 Undir war dally in joiners’ planes A nreful study was made of South Africa’s diamonds and tin reach the United States 

conditions they hnvi avuagid $21 000 000 so that a tin modi Is chiefly in demand and these were supplied through London and Singapore Direct steamship line* 

shortage exists in many stores anil then is a good < linnie at pm os which mode both I nghiiid and American between American and South Afnoan ports would not 

for Amnrii an exuorti rs 1o hi 1 for this onh keep for us the larger share of business 


an 1 n t iiHui In (I t i i 
i mpJi I from trams in n .Hi 

I hi g >vi mini nt f I In l m n 

I I boulli Atn a imilr ils 
I) W) miles of riilwavH und 
ihrivm a j)i lit from them 

So 1 1 ii Afu nn r ulw«> 
i 4111pm nt is modi rn 11 o\ 1 r\ 
rii p I So far Amu 11 an 
inaniifiK tur rs hnv< muh 
little oTi rt to «(11 us mu 
tcnals and supplies hut not 
1 mg ag > an ordi r wbh pla 1 d 
in tht 1 mtod Slatos fir 125 
m mntain lucomotivis for 
use on heavy grades At tin 
outbreak of tho war tin 
South African govorium nt 
(anoetled a nulliou-dollur 1 mi 
trait with a (lorinuu firm 
that had previously fur- 
nished nintivi jmwor 1 hire 
w a very good chann to sill 
American railway iars He 
i aunt of the steep i limbs that 
our trams have l) maki 
through mountainous iouiiti\ 



States are very well regarded Praotioolly every 
prominent importer handles American goods So far 
as the tariff is concerned, importers from the United 


conditions they hnvi avuagid $21 000 (X 
shortage exists 111 many stores nml thin is 
for American exporti rs to hi 1 for this 
business It has bis n ixieeilmgl> difficult 
to obtain rails 

An Impressive Signboard 
‘ Arriving ut Johannesburg tin hrst 
object t) meet tho traxelirs ga/i is an 
advertising signboard 800 fut long l ho 
posting of bills on this board is lontnlltd 
by the railways which also ipirnti 111 1st of 
the otlu r i mutuu ms lohannesburg with 
n |i ipulati m of 200 000 is tin 1 irgi it uty 
111 S iiitli Africa allh nigh it w is f 1 mill d 
less than tO years ugi I hi mil 1 f flip 
greatest gold held 111 t hi w ill il is s 11- 
r madid bj 47 miles <1 g II mini sli fts 
in a four mile stritih \t pr s nt it in- 
quires 48 hours to m iki I hi j mi \ lrmi 
l npi Town to loliaiinisl mg !\ rul 
Airplanes have lovend it 111 11 h uis 1 1 
iittontim is bung giun to the istibli Ii 
me ill of imsscngir and mill m ru i bv 
uriilatie in tin 1 omparativelv nut! f ituio 
llio til |ih 111 instrumi nts usid 111 
■s ,uth \ fri 11 are of 1 uropt an main It 


mstrati d an 1 ih t tin v w 
in onmdirat le iimtitns 
1 nt wliuh oini at is tin ti 
t(h,ra|)h svsttm \t 


of-dati box tetopln 


distanee lulls 1 hi kh!i st tdeph in line in Hum ugttry 
•extends fr >m J ih uuiefflotg to Durban about 460 miles 
It u sai 1 t > he ditto ult to ennduit a conversation ovfer 
this line, because of Hit indistinct reermng apparatus 


gained during the war, but would extend it 
materially 

Send Documents Promptly 

Importers in South Africa have ex 
pencnci d much difficulty in clearing goods 
arriving at their ports on vessels sailing 
direct from New York , because the bills 
of lading are usually sent by way of Eng- 
land Thu disadvantage may be under- 
stood when it u realised that cargo steamers, 
sailing direct, generally complete the 
voyage in about 80 days, while letters 
going by wsy of England take from 40 to 
60 days This means that the documents 
do not reach South Africa until IS or 20 
days after the goods have arrived by a 
direit route lhe importer may obtain 
possession of hu goods by executing a 
bond for the production of the bill of lading 
within a reasonable time, provided that 
duplicate invoices, properly itemised and 
containing the required customs declara- 
tions, are forwarded on the steamer taking 
the shipment If this is not done, the 
South African authorities assess the goods 
according to thou* judgment 
All-American agents ore needed for hand* 

ow»a9«n.iu ling our trade in ftouth Africa One American 

Our urban customers In Sooth Africa — Rlsstk Street, Johannesburg manufacturer who introduced hu produc ts 

successfully through an experienced rwpra- 

t deplumes, competition difficult. One of the btet silling German (tentative and conducted on extensive a^corapil earn- 
J f r long- jackplaues was made in red beeeby jwjfchout proq^spid paign arranged an excdusive agency jriftr A ifeM firm 

lhe II ufttry was stocked in four widths and osrjjjilgth (n inches) handling one or two other A mtnfaw Why and tea or a 

t 450 miles A standard jackplone, modeled i^efw P*t- doses British articles a n1 r ; Wsn istilf>iit in ji lor a few 

rest ion ovfcr tern that was much used throughout S^uth «*§•, was months, but after that tfejte JiB 0 st— ^ Uj jU. 

apparatus 17 inches long and sold with or withog^jta^yn four qulry disclosed tijnt A Sp&mk mmv tmi tttiwr at teg 



The automatic telephone has not yet been introduced widths Trying planes were a very 
in South Afnoa introduced by German manufacturer! 

* The market for farm equipment is attrm live Owuuc formsriv lmnorted bv South African k 


S was months, but after that tMfr J*6 0 Steadily, iL 

gg£x»SfeS| 
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The Heavens in May, 1919 

The Solar Eelipue of This Month, and What Astronomers Hope to Prove by It 
By IVohiwor Henry Norris Russell, Ph.D. 


At t hr tune of thin c i li| 
perigw md unusually m> 
ft little I OHS tllllll 22 l OIK 
tapering shadow is still 
where it ri in lies tin i 
situated wit Inn (lie lull 
uver whn h tins nil id m 
disk Kill hi i u till ll Hill 
wild h at mixiimiui in i 
fifty hc'i onds 

I'hi ei lipno tlink ih i 
Hoglntu 


[iho 1 1 in k ih mt hi i iiufiirtuuateh nil mini 
n the l*m itn Oi i mi j list nff tin i mud of Peru 
i roHH South Ami rim traversing the Holiviun 
mnunt uns 1 hi f trusts of Brazil and thi higher IandH 
of the eastern must llun it rniHHes the Atlantic, 
almost along th< equator just grares the snulhc rn coast 
of the gnat western projection of Afmu passes tom 
|ioraril> ut to huh again and erosum the main part 
of the dark inntinont by wsy of the ( ongo basin and 
liake I anguujiku— finally having the 
earth’s surface at a point in Hit Indian 
Ocean not far from thi African mast 

The region within which u partial eclipse 
m visible extends far norfhward and south- 
ward ini hiding practically all of South 
America excopt the extreme southern tip, 
and ull of Africu except tin Mi elite rranean 
coast The region where totality is longest 
lies m the Atlantic, and thu maximum 
durati in of eclipse observable from land 
stations ih about four minutes, whnh is 
reached on the oust coast of South America 
and the wost roast of Afru a There is 
tu 1 ih sure, one small island in the Atlantic, 
lying almost in tho central line of totality 
where the eclipse lasts fully six minutes, 
hut as this spot known as St Paul » Hocks, 
consults of a few jagged rocks rising to a 
height of 60 feet from deep water, with no 
anchorage and no fresh water, it w 
hardly an inviting slation for even the 
hardiest astronomer in spite of the fact 
that certain optimistic souls have nomin- 
ated it as a way station for transatlantic 
airplane flights 

The climatic conditions along most of 
the truok are unfavorable the best chances 
of fine weather firing on thu high lands 
back of the lastirn i oast of Uraril and in 
eentral Afrim above Tanganyika On 
ancount of the rt mote ness of them stations, 
and of flu disorganization resulting from 
tho war few expeditions appear to he 
projei ted tu view the ci lipsi One h nglish 
and uni or two American parties however, 
are likely to moke the journey 

It is to hi regretted that tin chances for 
ohscrvalim are not more numerous for 
this eclipse is of very considerable scientific 
importance The usual observations of 

the ‘ flash spectrum at the mint when (he sun’s 

atmosphore is being hidden behind the advancing edge* 
of tilt moon, or coming out again on tlu othi i suh ran 
bn made The long totality affords an exceptionally 
good chance for observations of thp corona and photo- 
graphs of the spi i trum Hut the obsorvuf ions of greatest 
intcicst which arc possible al this tune dial with quite 
another m ittcr and one which is exciting a ver> lively 
intercut unong pin hi ihIh ih will as astronomers at the 
presi nt tunc 

Motion — or Relative Motion 7 

lei rininv tears plivsniKls hive liupi d nnd sought to 
dcvii mu meins of mi veiling liimtlv the larths 
inou ii thr nigh (In other win li minus thi vibrations 
and the in igv if light Su icnhivi experiments of 
Im ri using in inuitv and dilicuv hive all failed to 
doteit xi i v sit i ITi t though in s ,mi iiikih it sli mid 
have Util \ u n ulilv mmoinbli I inallv thur 
failure Ud l till firt! of the now f uiioiih 1 lieorv if 
Relativity « ■* d u l t ir too extensive and intricate to 
go into lion f'irt 1 r than t > „iv tint it h fund uni lit ill 
assumpti in IH that \ itun IS of Miih ll ihirutir that it 
is impossible to illicit tint inv ImhIv >i svh( m if bodies 
is tu uniform ruotihnuur luoti ni bv any phj an d exptiri- 


n urn in of i mint whatt vi r unless there 
h mid nlfords thi sv atom in whli h ease the 
sun w lull it' and that alum is olisorvable 

it Ii t >i miinv k limirkibh extension of this theory has been msdt 

bv tlu physic ist F niHti in — 8w iss bv lurth but long 
it Iiiii a duv of ri Hiili nt m Germany who has it ti united to inolude 

if ih( mu o Im mg gnmtnti mal phenomi n» w ithin tli si ope of liw generali- 

ihi epicure her rntion** 11 im wolk ih intenselv inutile uiiific al and ex- 

i in diainctu fit mi Iv ilifln ult hut certain i nisi cjiiuni is of his 

mil oliwrverH tin orv an i fisilv eoni|>reh« nsibli 

Iih in length First flu i Uljitu al orbit of mv jiluutf if there were 
cs tlu earths uo otlur plant ts to perturb it would not remain ab- 
mul durition solutilv fixed in position but its Imu* i axis would slowly 

minutes and swing uroiinil tlu sun nt a rule w) i Ii inn In tabulated 

from Imbtuns theory When applied to tho actual 
lelv situ itc cl plain ts this theory givoH results t small to mmuiurt, 
ixupt in thciasi of Mircury, but Inn it neeountsfora 
large disc rc pam j between obsi r\ itum and previous 

grnvil itioiml thcoiy, w hich had b m known and had 

pu/zelc d astronomers for many v i irs e ve n to the point of 
It tiding some of them to pnstul iti in ad litioual planet 
Villein inside Mercury’s orbit Not merely this, but 
it wiuuuIh for theses cfTee ts quuotit itivelv , the cal- 
culated and observed effects agree mg almost absolutely 



1 1 o duck 


May 7. 
r May If 
May 22 

At 10 H o’clock May SO 
Hours refer to summer clock time tn effect March 
NIGHT SKY: MAY AND JUNE 


This ts a strong argument in favor of Linstoin s theory 
But secondly, his theory also predicts that light 
originating in the sun, whore the gravitational attrac- 
tion is very strong, should have a slightly longer wave- 
h ngth than light emitted by a similar atom on the earth — 
things happening as though the powerful solar gravitation 
slowed up the luminous vibrati in bv a minute amount 
Very tare fu! measures by Ho St John of tho Mount 
Wilson Observatory show apparently beyond ques- 
tion that no such effoct is present So we are left 
again in uncertainty 


At 9 o clock June 22 


The Sun and the Light from a Star 

This is vvhirc tho eolipsu obsirvulior 


for 


thirdly I iiinte in s theory pridieln that A ray of light, 
p using close t > a great gravitating mass like the sun, 
should be slightly bent inward us though the sun at- 
tracted tlu light and deviatid il from Its nitihnear 
c onrsi I his is in many ways the most remark ihle of the 
i cinsi ipn in i m of tlu theory but to determine by ob- 
ser v iiion whether it actually happens is nut easy 

The sun is tin only attracting body within our range 
whnh is big enough to prodin e a perceptible effect 
A ray ol fagbt whioh almost giazod its surface wauid be 


dufleited by nearly two seconds of aro, while for rays 
passing st a greator distance, the deviation should be m- 
v ersel v propoi tumal tot hoirdistanoefrom the sun’soenter 
It is then ctisv to sec that a star which wo saw by light 
which had almost graced the sun shoutd appear to us 
to be shifted awuy from the sun’s center, by the amount 
just stated But we ran only observe Stars ( lose to the 
sun at the tune of a total eclipse, ami one star alone will 
not do We must havo se viral on different sides of the 
sun and some nearer than others so that they appear to 
be shifted in different directions and by different amounts 
Then, by photographing them during totality and 
measuring the photographs, it should be possible to 
determine whether their apparent positions, relative to 
one another, have been altered as tlu theory demands 
The present eclipse is romnikably favorable for this 
investigation, not only because of its long duration, but 
still more booause the eclipsed sun happens to be right 
among the star nluster of the llvades, with numerous 
and excellent reference stars on all sides of it An at- 
tempt will be mode to get photographs suitable for 
exact measurement with instruments of long focus, and 
if only the weather is favorable, it ought to be pos- 
sible to settli this important question onoe for all 
Th« Heavoiw 

AL our tune for stur-gasing, which la an 
hour later than through the winter, to 
allow for “Daylight Saving,” we find 
Arelurus high m the south and almost 
on tho meridian Below him, and to the 
right is Spiea, while farther down and to 
the loft is Amtaros, with the head of 
Scorpio above, and its tail dragging down 
to the horizon Low on the southern 
horizon is a part of Oentaurus The two 
brightest stars of this constellation are 
invisible in our latitude, but at this time 
observers as fjir south as the Floridan 
peninsula may see them low in tho south 
Alpha I ’ontauri, the easternmost of the two, 
is the brighter, and the line of the pair 
p unts toward tho Southern t rose 
Returning to our own skies, we And 
Hydra stretched along the horizon from 
siuth to west, with C'orvus above, then 
Leo well up in the west, with Gemini 
setting in the northwest The Great 
Bear is high above the pole, and so are the 
Little Bear and the Dragon, while Caasio- 
peia and C’epheus are low in the north 
Cygnus and Aquila are low in the north- 
east and oast Lyra, Hercules and Corona 
are above them, and Ophiuchun and 
Serpens fill the southeastern sky 
The Plansts 

Mercury u a morning star this month, 
and is well visible at its bnginnmg, as he 
reechos hla greatest elongation from the 
sun on the 6th Shortly after that date 
he rises at 4 A M (by the clock) and 
should be easily seen in the dawn He 
is in Pisces, and much brighter than any 
fixed star in the vicinity 

Venus is an ovenmgstar, and exceedingly 
conspicuous, being very far north, and remaining in 
sight uutil well after 11 P M She is in conjunction 
with the moon on the 2d, being about three degrees 
north of her and this will be a very favorable time to 
pick the planet up with the naked eye in broad daylight 
Mars is in conjunction with the Sun on the 9th, and is 
invisible 

Jupiter is an evening star, and Is not far from Venus, 
higher in the sky before the 25th, and lower after 
Saturn is m quadrature east of tho Sun on the 13th, 
and crosses tho meridian at 7 P M by dock time 
Uranus is on the opposite side of tho heavens and is iu 
western quadrature on the 23d, so that he is observable 
before sunrise Neptune is an evening star, observable 
only just before dark 

T he moon is m her hrst quarter at 8 P, M. On the 6th, 
full at 10 P M ou the 14th, in hor last quarter at 6 
P M on tho 2 2d, and new at 9 A M on ths 2#tb-*tf» 
day of the great eclipse She is ne&rsat the earth on 
the 28th, and farthest away pit the 13th While ah* 
travels around the heavens, the comes into conjunc- 
tion with Venn* o# the 2d, Jup»te£on tgj *tfc, 
Saturn on the 7th, Uranus on tfat 3N> Manmey oh 
tho 26th, and Man «n tho WtlL , " 


May 3, 1018 


SCIENTIFIC AMERICAN 


467 


LEQAL NOTICES 


PATENTS 


write fully and freely to Munn A 
Co for advioi in regard to the beet 
way of obtaining protection Please 
■end aketehea or a model of your ui 
vention and a description of the 
devieo, explaining its operation 
All communiOations are strictly con- 
fidential Our va»t practice, extend 
ing over a period of seventy years 
enables us w many < ases to advise 
in regard to patentability without 
any expense to t he ohent Our Hand- 
Book on Patents is sent free on re 
quoat This explains our methods, 
terms, et< , in regard to Patents, 
Trade Marks, Foreign Patents, etc. 
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it 11 00 per yew si 


The eomblned mbscriptlon rsnm snd rsl 
sountriss inaludm* Csnids will bs 
upou spplirstion 

Rsmit by ponul or eipreie money 01 


Classified Advertisements 

AdvsrUrfns In thU column la |1 00 s line No 
thsn four nor mors than W IlMs accepted 
Count Hr as words to tha lino All otdara nun be 
saoompsnlad by s remittance 


that be iMtauloslly usinod and bm o hud nwpomlt 
daalsn experience Salary from Wnceto Stum imrsnii n 
Orsnntastlnii la Ions MtahUMmd and la eipandtmr I 


1602 , 110 Want 40th Ht Sew 1 rk City 

DRAFTSMAN WANTtD 

DRAFTSMAN on bmwlu Id nlartrlrwl applbnn 
and farm pownr and llsmiii* outll a I raferably w 
•oroe practical (help exportonm. salary Do i > xxt i 
mat Wr*t« W JC H. Roam SOU, 110 W'enMMh Him 
Naw York ( Ity 


im UKHIflNJlIl with ala ut flvn inn experlcn 
In punch and din Ilk and flitura work Halaiy*»otn| 
par week Wrlta W K B Room MX, no Weal 40 
ntraat. Now Vork (Jly 


U a LKTT1CK PA rKNT 1004401 relmtlna In a dt 
ter mechanical iV lIRIns aud dtimplua mall pouch' 
PM omoca and Foetal Oar*, flreat tluio mi or « 
manufactured Outrlaht aai« nr rirht. 
an royalty baala 


V ALU ARMS ah 


„ _^aa heUur oflkwequip- 

nTirraai vWueTijeUUiit aim liar avar hefote ottered, 
uaora* WsIIm kmeler nswtmrfh, N Y 



The Current Supplement 

P ASTLUH originated an idea, about 
which furious controversy has ever 
since raged— the idea that there exist 
beneficent or physiologic micro-organisms, 
in addition to the pathogenic ones, and 
that the services of these little guests are 
vital to certain of the lift processes of th< 
host Anothc r controversy of r< t ent yeais 
seemingly with no btanng upon this om 
has to do with tlu source of animal lumi- 
nesoome Now i nines Professor Pieran 
tom, of the University of Naples with the 
claim that the two subjuts coalesce — that 
in showing the light giving powers of certain 
animal* to be due to micro-organisms 
hurbored by 4 bun In has at the same time 
proved Pastern s cast His a< count of his 
mvestigationM is translated for this weeks 
HumBMKNT No 2201, dated May Id, 
under the title 1 nimal I inninceccnce and 
Synibimir Microbe* Many other articles 
of interest will ht Jouml in this issui 
Important for tin ixpoiunt of industrial 
science is Mangantee Alloy a m Open-Hearth 
Sit el Practice which givts the results of a 
comprehensive investigation of this sub- 
ject by the Bui cuu of Mines Under the 
head of laboratory science way be men- 
tioned High Vacua and Thnr Measure- 
ment while the man who follows science 
tor sen nee s soli sake will hi interested m 
Fundamental ( unci pin nf Physic* , which 
gives un account of an ITort to effect 
for this subject tlu same pit cist formula- 
tion that Bcrtiand KusmII mid others have 
brought about in mutlu rnntirs A com 
prche n«iv< account is given of an impor- 
tant agricultural liidustiv of the Philip 
pines m Hit < oconut Paha Ihe article 
on Kadw 7 tie phony is concluded, with 
numbei oi very at tractive photograph* 
uirplanc and naval nppaiutuH developed 
duung the wur 1 nun u 1 reach con- 
temporary is abstracted a discussion of 
Animal and VtgctM Ht anile, a subject 
of more industrial consequence than the 
average citisen realises I lit re are several 
good picture* with accompanying text, 
upon Our Liquid F uel Among the ihorter 
articles of interest The Hominy Habit oj 
the Pulmonale MoHusk Oncithun deserves 
mention 

Chtr Largest Newspaper Presses 

(Continued from ptig hit) 
machine in each sec turn consist of two parts 
oi 16 pages each If desired, however 
the web after being slit tn two can he carried 
to a single folde r so that a 12-page 
sec lion Will result I he method of folding | 
the jmptr is dcurly shown in the illustra- 
tion 1 i net the wc h is carried over n form 
that folds it lengthwise then it is folded 
iwisc cut and dropped on a traveling 
conveyor A special counting mechanism 
pushes every fiftieth pa|Hr a little further 
out so that an ncrurate count of the num- 
ber of pape r* m«v be had 

W hen it is desired to use more than one 
J >r the bottom wc b inuv bo carried up 
through the cylinders above it and they 
may be mkod with color In fact, a single 
web might be run through all of the cylin- 
ders of the section receiving mgl t different 
color impressions When print ng several 
colors and when printing fin half-tone 
work it is noc essary to prove i r offset of 
color on the impressions rolls aid transfer 
of this color back upon the p j>er This 
is prevented by the use of a *11 of thin 
offset paper shown on the lef hand side 
of our illustration It will be understood 
that the second web from the ground is not 
running and that the bottom wc b is running 
throughthe second row of c ylu (era to take 
on extra colors then the offset paper runs 
around the second impressi m cylinder 
just beyond the hrst plate cvl nder and is 
rolled up again on a take-uj roll which 
may be seen behind the Inrg roll in the 
illustration 

In a large machine of this character, the 
main problem is to supply tl» press with 
» The oy Under* je voire at about 
„„ revolutions par mbiteka, which means 
tMifc* papsr travels m tbs rats of nearly 

{OiMtentitf «.*** 4i#) 
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$4.00 $ 4-50 $5.00 $0.00 Sf.OO £ $Q.OO 

IF you bare been paring 910.00 to $12.00 for fine 
1 shoes, a trial will convince you that for style, 
comfort and service W.L Douglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W.L.Douglas 4 
name and the retail price is stamped on the bottom. I 
The stamped price is W. L. Douglas personal guar-lj/ 

antee that the shoes are always worth the nnce _ . 

paid for them. The retail price* are the same everywhere. 
They coot no more in San Francisco than they do in New York. 
Sts aping the price on every pair of shoes as ■ protection against high 
prices and ureuoeabie profits u only one example of the constant en- 
deavor of W.LDoaglas to protect his customer* The quality of W. L 
Douglas prodoct is guaranteed by more than 40 years experience in 
■along fine shoes. The smart styles are the leaders in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by Ac highest paid, skilled shoemakers under the 
direction and rapervisioa of experienced men, ail working with an honest 
detenmnahoa to make the best shoes for the price that money can buy 
CAUTION - B«fore yon bay bo sure Wi-Doug las 
namoandtho retail price it stamped on the bottom 
aod the inildo top facing If tha (tamped price 
has been mutilated, BEWARE OF FRAUD 
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BFFECIWE ARB RCON 0 WCA 1 , 

WHITING - ADAMS 

HOUSEHOLD -BRUSHES 

- /ipf. Guaranteed to livo long and please aQ tuarx. 

f JOHN L. WHrri^-jTl^fMs'coTBMtea, U. S. A. 
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BRICK AND CONCRETE PAINT * * 
A BeitUr Outdoor Paint that Costs Lw 
StabaenHubling, cracking and freexmg of brick, cement 
and concrete. Soaks indoep and waterproof*. Cover* 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


Electric Shovel for Underground 
Mining 

A \ rliitric sliuv I dcsi^m d I r u I r 
gr mu I mining I v in < >ln ni| i > 
is u ihpirtun fr mi tin Klimlirl I ill 
inh swing typi if sti mi sli \ t [ its 
< insfnn ti >u ad iplmg il t lit in Jill ms 
l>« < ult *r tci limit ryr mi I pciili u Mi 

M Ills III lllg tl Hlp.ll 111 | I ill III 

roHlrufwi h|iiiii it in » I i/t (I t it 
llll bn l|llllll> ijlhlllllllt] ! I 1 I lining 
Ihr nigh imrr m i ntri m I | ihn ig wiinn 
1 ho hoisting ir w I ng h i p ml pro 
polling movements | i it I I \ im man 
art all i mtr illcil hr t fi mi i single 
iiih! ml spuil Ivpi if m it ir iquippi! 
with fri t ion iiintr I tin shovel r tat 
mg th rim (ill n ronifilt (t iirli has the 
advantage if bung ibli to woik in any 
iliri t li in anil to 1 i ul i ars quit kl) at tin 
side of or In liind tin all ii< I 

( ost figures* ippln. 1 by i niiithwcstirii 
iron (ompnnv riiurinn a pm id it t >ur 
and a half years sh >w u Hiving fir tin 
«h ivfl iver hand livloi I In ort Inadtil 
was 2 > pi r tout fim uu 1 7 r > pi r 1 1 id lump 
tin* 1 u gi at pn i es bring 2 fu t I \ 2 fn 1 1 v 
IS mihea thi output 1 50 t 220 tons 
daily 

P iwir nirvis for om if thi si sin vils 
iqmppid with a 20 him pivvti motor 
taken wink loading Im tin iiiIim inrs 
of inn on ahow an nvirigr of 10% 
hirst power Operating in an iron mini 
in Niw \ ork ovtr a pirio 1 if mm tin nlhs 
the ah >vel loadi il 17 2i S t urn i f on int v 
11 022 cars the mat liguri s unnoumed 
i imprisc $1821 fir Id u *1 2i r > for 
supplus anti $122 12 f n jnwir This 
includes thn (xptnai if loading and 
tramming the ort about 100 fat and the 
t-xpenst of moving the ah vtl to different 
locutions and it brings tin nvi rage gross 
cost per ton down to 10 0 < t ills as against 
10 ronta undor the s mu conditions hy 
hand labor lh( nit saving f r nine 
months wan $ r i 000 

A Housing Propeller for Small Boats 

F ltOM Canada (onus tin ingenious 
lmiiHing propeller of which wi ah iw 
twi illustrations I vervono who has 
handled motor iraft in shallow wutirs 
puttnulurly in waters infislid with sen 
yteod grass and ri < ds knows what trouble 
may tie causid hy lhis« ohst ructions 
hoioming entanghd in tin propelloi 
\lso where a landing has to hi ninth in 
shoal wati r i r ovei h it t im thntiscovi rid 
iMthlu ulders _ tin o issihiliU 

of llu pr iptl- 
bottom is tho 



The electric shovel that rsdaees underground mining costs 

anxiety I hi lorouto peoplo who havo and at ts outer end is divided into two 

brought out this divicc hate motto the arms m of which supports the outer 

pnp Ihr s< if piolciting Ihw has lieon hi armp, if tho propeller shaft, wlidc tho 

d >no l>v nisei ting a universal joint in tho othtr i uivis downwardly to a suffinont 

pnpillir shaft and budding within the diptl 1 1 ait as ft shield or guard to the 

boil a wall r proof housing into which prop II r blades llio propeller isn lx 

the shaft and prop* Hi r are automatically raisid n lowered by a hand lever which 



hfti 1 on striking bottom, in passing over ingages a ratehot, but iu case of striking 
a sand bar or rot k or in running the boat an nlistrui non the ratchet is so adjusted 

ashore cm some sloping beach The that tho propeller will be automatically 

engine and the propeller housing are lifted to i sufficient distance to clear the 

prcfirably installed so as to bring the objett I he housing is built water-proof 

entire wcidit amidships, and within this and is provided with platos held in place 
land a hinged protecting skeg bv thumb-si n ws which nan bo removed 


Stopping the Engine Aatomsttadlj 
What the Propdkr Break* 

U NTIL recently the breaking of an 
airplane propeller while in full Sight 
has always been accompanied by more 
or lees danger to the passengers, In 
ordinary flying as distinguished from 
military flying, the danger of such break- 
ages ts fortunately not so serious, though 
it is always present With certain types 
of machines the danger n greater than 
with others Tor inatanoe, the tendency 
of a tractor piano, m the event of its 
propeller breaking, is to go into a dive 
and of a pusher plane to go into a tail 
stall Under such c ondittons either type 
of machine is apt to pass into a spin os 
a result of the unbroken blade tending to 
swing the mu hino around a neutral, or 
pivot, point between the center of pres- 
sure of the unbroken blade ahd the oentor 
of torque Other factors may increase 
or lessen this influence, and the engine 
may or may not go overboard aa a reeull 
of the unbalanced torque reaction 
The resulting intense vibration is apt 
<o break a gasoline lino, and, conse- 
quent upon the continuance of the flame 
of (ombustiou exhausting into the gaso- 
hno-rharged atmosphere, bo followed by 
fire Sometimes tho moet perfect mental 
and physical coordination on the part of 
thi pilot fail to prevent this, since the 
brain and hand can seldom act quick 
enough as many thoroughly understood 
accidents of this nature attest This 
manual limitation will be better realised 
when wo consult r that the time interval 
per revolution for uirplane engines, as- 
suming full throttle, vanes from one 
twenty-third to one twenty-seventh of a 
MHond hvon under peace conditions 
some of our best pilots have been unable 
to prevent fetal crashes following such 
mishaps This u partu ulnrly true at the 
preei nt time with the high powered 
engines, high engmo speeds four-bladed 
propellers, and thn general high stresses 
employed 

Under the auspices of the National 
Advisory Committee for Aeronautic* 
and with every facility offered by the 
Nav> and Army air stations, Theodore 
Douglas of Brooklyn, N Y , boa de- 
veloped an lngenioua interrupter winch 
automatically interrupts the engine ig- 
nition, thereby stopping the power de- 
velopment of the engine, in the event of 
the propeller breaking, or other similar 
breakage resulting in a seriously un- 
balanced oondition of the power plant 
The interrupter, which is depicted in 
(Continual on JM(W 474 1 
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Manuscripts of Scientific 
and Technical Books Will Be 
Considered for Publication 


raant of the RCIh-NlIHC 
AMERICAN will he glad to 
give a painstaking and tour 
terms examination of any man 
tuoript of a scientific or tech 
nioal nature which authors may 


illustrative matter, or a section 
of the manuscript may be aub 
niittad with an analysis and as 
BMch illustrative material aa 
N*iU£ There was never a bet- 
{jg M&fefWiQok* of this nature 
so if you 


Our Largest Newspaper Preaees 

( Continued from pogr 40 
14 miles per hour In a quarter of an 
hour a time the big paper rolla art entirely 
consumed Just before this happens the 
press must be stoppid and paper from new 
rolls pasted to thi ends of the webs an 1 
then the press is run slowly until the pasted 
joint* have pawed through One hundred 
and eight miles of papei fl feet wide art 
used each houi this quantity of paper 
weighs about 18 Ions 

The capat it> of thi press is 300 000 
oight-pagi puja rs pi r li mr or 76 000 12 
pago papers |>er h >ur When running 
the mat lime as a c >h r press it will print 
50 000 24 page papers per heur with th< 
two outsidi pages printed m three colors 
and black The machine is 48 feet long 
and 10 ’ j feet high weighing altogether 
150 000 pounds A better idea of its hugi 
proportions however may be obtained by 
eotnpanng the marhim with the operators 
in the foreground 

America’s Optical Emancipation 

iContinufil from pagi 445) 
an appreciable amount of lead oxide is 
called a flint glass without such amount of 
that oxide it is a erown glass The 
different types and varieties of gloss have 
different refractive indices and relative 
dispersions and ar< made to serve different 
optiral requirements 

When the pot is filled with the in- 
gredients thi mass speedily becomes 
liquid in m wt cases assuming the con- 
sist! ncy of thick syrup or glycerine The 
temperatun of the funuuo is maintained 
until afUr the glass is nndy to be stirred 
1 his is d( ternilnod by proofs taken at 
intervals by means of a long ladle much 
as s houswife tests ui lasses candy m the 
making The glass is stirred by a me 
chameal devire being accomplished by a 
day rod on the end >f a water-cooled tube 
During the lattir pait of the stirring the 
temperature of the furnace is allowed to 
fall and the stirring is i ontinued steadily 
until the glass footmen quite stiff This 
requires from 8 t > 2 1 hours again de- 
pendent upon thi typi if gloss 

I his stirring pr >eess is highly impor- 
tant 1 pon it largily di pi uds the elimina 
tion of those fatal debits if strain and 
striae or striugs running through the 
glass of a lower refre livi index than the 
rest The mgredients if the mixture are 
of different spciifii gravity the more 
thoroughly all of thi materials are mixed 
to render the whole n ass homogeneous 
the less the danger of striae 
The temperatun of tin pot of molteu 
glass is aceuratilv determined throughout 
by means of an optunl pyrometer This 
instrument contains a small incandescent 
lamp th< i olor of which varies with the 
intensity of i*s heat which temperature it 
registers on a dial The furnace operator • 
looks at the molten mass with the pyrom 
tier through a small aperture in the fur 
naoc door Wheu tin color of the in- 
candescent filament exactly matches the 
color of thu glass he rends the tt rnperature 
When the melt is judged to be finished 
the furnace door is lifted and five or six 
workmen trundling a long pi rtable crane 
into position pick up the w lute-hot pot 
and transfer it to a cooling urnaoe, and 
another pot previously heat d takes its 
place in the melting furnace The entire 
process of melting and stirr ng has con- 
sumed from 24 to 48 hours an l the gradual 
cooling takes five or six days longer 
The pot is then taken from the coding 
furnace and broken up Jhe resulting 
chunks of gt*u<* are examin'd, and those 
showing striae & other defei s are thrown 
out The appilWititly good 1 lecee are sent 
into the greening phot, wlere they are 
molded into blocks A regular shape ui .the 
small pressing furnlioes They an* tMn 
ground and polished and Inspected again 
■ fgfcfetrke under parallel light produced by , 

PSkffiSsM 



Old Roofs Made New 
New Roofs Kept New 

At last a seamless waterproof coating applied 

ooer your leaky roof without the expense of taking 

off the old roofing material 

Saves money and gives better service 

Brush liquid Stormking on ordinary roofs or 

trowel Stormking plastic on shingles or badly 

worn surfaces 

Simply open the can and put it on no thinning or 
mixing necessary We guarantee results for ten 
years — because Stormking is scientifically pre- 
pared from materials which always resist heat 
and cold wet or drought If your dealer doesn t 
sell Stormking we will sell you direct 
Investigate the modem economical roofing 
Write for testimonials and full information <= 
to Dept B j 
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Optical E«saadp«tk* 


u uaabla i* sdt to the aiae and weight 
dewed and repressed in the pressing 
furnace* (aw the approximate form in 
which it i« to be need 

The culminating proteases in the menu 
feet ore of (Ink for ophthalniif Ihdiws art) 
•till more srextncular ihe pot after 
being taken from the melting furnace is 
not allowed V> tool but is susptnded from 
an overhead track and hurriedly conveyed 
to a position above a targe iron canting 
table On to this table the molten mass 
I* poured in front of the huge iron roller 
which is set in motion and the glass rolled j 
into a perfectly even flat sheet 

This glowing sheet is at onoe projei ted 
into the annealing oven or traveling 
lehr ’ as it is oalled, when it is slowly ad 
Vaneed into sones of constantly lowered 
temperature The oven is approximately 
100 feet long, and the sheet of glass requires 
about six hours to pass through it the 
temperature ranging from approximately 
1 300° F to room temperature in the 
process Annealing is the final proooas for 
all optical glass and is very important to 
its physical usefulness In that process of 
gradual cooling under carefully regulated 
temperatures the molecular strain of tho 
glass is relieved and the liability to break- 
age m future handling greatly lessened 
To quote Major Wnght in < ond union 
* The path loading to liigh precision is 
straight and narrow and constant vigilance 
is required not to deviate from it Optical 
glass is a thing of high precision 

This U another path wluih American 
industry has traveled thanks to the am 
bitions of John J Bausch aud the unfalter- 
ing determination of his son to see them 
realised And now as the father ap- 
proaches his 00th birthday ho beholds— 
what he hardly dared dream of when he 
started his doubtful venture A6 year* ago — 
America optically freed from tho lost trace 
of European dominance 

htrreihn Visibility Through a 
Knowledge of Camouflage 

(Continuad from page 157) 
which had for it* purposi the deceiving 
of the submarine? The Jones visibility 
meter is now being utilised m a senes of 
studies which have for their object tho 
working out of sohemes of painting which 
will insure the highest measure of visibility 
and emphasise the direction in who h a 
vessel for Instance may be heading 
That is to say, the desire is to determine 
Just what colors will make a ship conspicu- 
ous where now her somewhat indistinct 
appearance may confuse an observer 
regarding her actual course The results 
already obtained show that red and black 
for example, have marked visibility, and 
it is highly likely that these and other 
colors when laid in a suitable manner 
upon the surfaces of a craft- will go a long 
way toward making clear a vessel s line of 
advance and, to just that extent lessen 
the hasards of collision 1 he movement 
of shipping will be further aided by similar 
improvemonts in the coloring and marking 
of navigational guides, such as light- 
houses, lightships, buovs and beacons 
By parity of reasoning aerial navigation 
and the finding of directional landmarks 
onn likewise be facilitated The sema- 
phores and other signals employed by 
railroads may be made more positive by 
the adaption of new color coatings and 
there are the bast of reasons for behevuig 
that vehicular traffic in crowded thorough 
f apnaand the ever widening tide of auto- 
asmnngNd motor trucks will find this 
ciKlijBwI^si fctj winouBaite of the utmost 




and shell holes, because short rails wore 
always directly m front when needed 
But to return to the work of M Br< ton 
and Major Boissin, who during the earlur 
part of 1915 were urging the use of cater 
pillar tractors as tank mounts because they 
appreciated thi great tractive effort of 
»u<h vehicles and tlioir general maneuver 
ability over all kinds of terrain Casting 
about for tmitor ideas, these inventors ton 
sidered two American agricultural tractors 
one of which bad an excellent platform f >r 
the mounting of tho tank body, while the 
other had a better means of propuls < n 
Taking tho last of both designs the) Bit 
the Sohneider works on the task of evolving 
caterpillar tree tors suitable for tank c < i 
strurtion On Dot ember 12th, 1915 tin 
1 ronuh army F ngmeers plated an order for 
10 caterpillar tractors with the Sohmilcr 
organisation which were delivered some 
four months later However thisnumltr 
was considered much too small for am 
tank attack destined to overwhelm tin 
enemy on a given length of front in I 
steps were takm by the inventors to w 
terest the trench high toramaDd which 
up to that turn hail be * n most hostile t > 
new ideas Lxpcninents wore conduct! I 
during December 1915 with (Sterpillur 
tractors over the rerouquered hattlefiild 
of Houiun in Champagne in order to onn 
vinoe the military men that three vehielo, 
could operate ovt r rough terrain Still . 
the military men were unconvinced 
Tiny admitted the ability of the tank < ] 
cross all obslades but pointed out its | 
vulnerability to artillery hre 
It was then that Colonel Estiennc, wli 
has long since been made a general in 
direct charge of all French tank forces 
ljeeamc int< re sted m the possibilities of the , 
tank idea He sdvoialid the oonstnir 
tion of a largo number of tanks, and through 
hiR persistent efforts hi hnolly obtained tin I 
ncoessary authorisation from the French 
high command From 10 the number of I 
tanks on ordir at the Hchnolder-Creusot 
establishment, was increased to 400 Jn J 
order to check up tlmr plans, the French - 
took two American llolt tractors and with 
their components constructed a single ( 
large tractor suitable for tank purposes, all 
in the short span of two woeks During 
March, 1918 this improvised tank passed 
through the most rigid tests without 
difficulty and wan tin cause of the French 
government placing another order with 
the Saint-Chamond organisation for rnanv 
more tanks The details of both the 
Schneider snd Haint-Chamcnd tanks are 
too well known from previous descriptions 
to require further comment here 

All the while the French kept the British 
authorities informed the latter going ahead 
with their own tank experiment* While 
in oxternal appearance the British tanks 
are different from the French, the pro 
pulsion and general details are quite similar 
At snv rate because of their rapid roaiiu 
factunng processes the British were ready 
to employ their tanks in September, 1918 
during the battle of the Somme while tin 
Insmh Creueot tanks wore just beginning 
to come out of the works In fact, it hn-> 
been jaunted out that our British Allies 
were somowhat too hasty with the releasing 
of some 40 tanks which they then lud 
ready and if thov had waited until the 
French also were read) the combined 
attack might have had a more important 
effect on the surprieed Uermans As it 
wee, the Germans quick!' recovered from 
their first scare and set to work organising 
a tank defense which ea 10 to bear most 
heavily when the French opened up with 
thuir tank attacks during April, 1917 
Indeed, tho first em: loyment of the 
French tanks m the gr at battle of th« 
Atane during April 1917 was more or less 
a failure, because tank actios ware little 
understood M Breton colled the atten 
tion of the autharitiag u the misapplies 
turn of these weapons, s ud suggested their 
PM as a means of surprising the enemy I 
Irithout the usual art Hery preparation I 

fes fea tsi- 


Franklm credited his success 
in life to the habit of thrift 
W S S are teaching extrav- 
agant America this habit and 


Wat^arfs 

FovmffifiSPen 


ha* put into It* h*nd* (he thnftieit oneaaving alone p*y* for* W 

writing tool ever produced Weterman a Idealoverend \? 

II live* time by eliminating the con over n 
■tent interruption* of dipping It laata The ever rea line*, of Water 
for year* The aib* do not have to be man* Heal rnnkea tor greater 

replaced every little while becauae of efficiency in the individual enabling 
corroaton or loaa of temper him or her lo do more and better work 

It pula an end to ibe extravagance of Firm* or Corporation* that equip 
an ink well in which over half the ink ib their clerical force with Waterman a 
frequently waned through evaporation Ideal* aolve a pr Idem of efficiency 
or by becoming thick with dual Tbi* and economy in office detail 
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Williams’ 
“Vulcan” ("J 

Drop-F 

Safety Lathe Doga 
are Superior 

\\^ILL1AMS ‘Vulcan” Safety Lathe Dogs commend 
v v themselves to the employer of labor for two excel 
lent reasons first, theyconserve human life ucond they 
combine maximum strength with better balance on the 
lathe 

The Safety feature is obvious, as there are no projecting 
screws, to oatch the clothing of the operator usually with 
«eriou|, sometimes with fatal, results 

Willisr a* Superior quality n no idle boaat I ui a guarantee to you 
of Ihe boat material wrought byakilltd workmen and rigidly impeded 
for (ha alightea* imperfection Dependable tool* mean greater and 
better output with lea* expenae They are the I eat that we know how 
to make tad we ve been making drop forged I athe Dog* for nearly 


J. H. WILLIAMS <H CO. 
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In getting back to a peace-time basis every industry, large or 
small, can obtain valuable engineering assistance from the 
General Electrical Company 



Back to “Cits ' Again ! 

how electric power helped an industry ‘ about face' twice in the same year 


th e mark cf leadership 
m electrical development 
end manufacture 


T D equip and keep an army of four million in 
clothes waa the task aet for the textile in 
duatry N o notice to get ready waa given , no time 
to prepare— juat orders to do it and do it quickly 
Then, the armistice — from a clear sky the signal 
to get ready for demobilisation— to get back to 
making 4 cita 

Only those close to the men responsible for pro 
Auction know how the textile mills passed through 
these two crises Wires hummed with help 
us all you can and the quick answer came 
“count on us to the limit " 

Mill power specialists of the General Electric 
Company jumped off trains In town after town. 
And G E engineering and manufacturing facilities 
were placed at the disposal of the mills facing the 
task During those trying days a G E Specialist 


was the man of the hour and it is a matter of 
record that electric power solved many a knotty 
production problem 

In the cotton woolen and worsted mills through' 
out the country, 75% of the electric power used 
passes through G E Motors The largest mill 
building in the world (The Wood Worsted Mill 
of the American Woolen Company at Lawrence, 
Mass.) is equipped with General Electric Motors 
supplying 16 000 horsepower G-E Motors also 
predominate in the great workshops of America a 
clothing manufacturers 

These accomplishments in the textile field are an 
example of how the General Electric Company serves 
American industry Its great manufacturing plants, 
its corps of engineers, its power specialists— never 
further nwuy than a few hours nde— are at the 
service of every manufacturer 
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in a Jem seconds. 

Send for FREE PAMPHLET 
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The Atlas Slide Rule 

(Precision 1 130 000) 

will solve nnv ] r hi m in muKiplit ntion division 
tad -'fopyiil n as i nrklv as the ordinary 10 nub 
■lido iuIl Hoonlt mt lo rtad to fno nr ores (as 
07 11 Han lit ra Hint i i t ra ftt nno sottinn TI r 
Atlas has two I lyanthn it Anile* rne 2< inches 
1< hr, thn olhrr AO ftnt I ng Mndo of thrro ply 
vohoor J incliPM sgiiart l )ti h thick It ih gronso 
an t wntir pri )f and wil stand vears t sirvitt 
rifturss are lario and easily nod bung printed in 
Mack <n a wtlta contina Prim with rtmpl to in 
strunti tut H 00 Circulars Fro# Your money bark 
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The Invention Tb*t Won the Wsr 

( Cmuimtti from page 471) 

Cambrai which na> after all tha onguial 
purpose of tin tank idia 

During tin earlier part of 1918 M 
Renault a Irinih iiutoirmbile engineer, 
began tiirniiiK out small two-men tanka 
id lurgi riiiuibirH These tan I 
oonmilt ml won nuited to tank tactic* than 
tin large r tank* fur after all it ir large 
number* and email sue which eounta moat 
i will) links I he British followed suit 
with their Whippets 

And then, during the Allind offensives 
startiug with the great counter attack of 
lul> 18th, after the trirmnii drives had 
i vpended themselves, the huge tank fleet* 
ot the Britiah and French armies came into 
play With littlo or no artillery prepara- 
tion, the enemy waa taught here and there 
along the long line without warnuig Hi* 
remfori linen ta were never whore he re- 
quired tin m, for that wur one of the great 
advantaged of the tanka Hw barbed 
wire and deep tremhoa eounted for little, 
for tin littlo tanka got over them and net 
to work with thnr lannon and machine 
gun* 

r l he (.< riimn anti-tank defenses i 
to atop thi Allied tank fleet*, there 
too many of them even after tin enemy had 
infill lid htuyv miunltie* Up and down 
tlx line, when the German* had long held 
superior number* Ht tmv because of their 
barbed wire and numerous machine guna, 
Allied troop* came through w over-, 
whelming numbers behind the moving 
walls of tanks Collapsed German de- 
fense*, retnatmg armii* disorganised 
supply lima ami finally a mon or lew* 
ininpliti rout brought the supposedly 
invincible German army to ita knee* 
And from that point on, the story is well 
known 

After all the lank and it* proper em- 
ployment proved the one taetir which 
(ont)uciid a powerful and well intrenched 
foi Hi fort tin tank was introduced, large 
numbers of nttncki rs fell befort the barbed 
use lire of the defenders 
Aitillerj preparation made thi attack all 
the iu< ri difficult by giving warning and by 
making thi tirrain mipaatnble for supplic* 
and the supporting artillery With tho 
(oming if tin tank, however, tho barbed 
wire belt lost its defensive value, and today 
the advantage again rests with tho at- 
tacker 

Stopping the Engine Automatically 
When the Propeller Breaks 

(Continued from papr +68 ) 
thi accompanying illustration, supple- 
mints tin action of the pilot m such 
instances, and through practically instan- 
taneous action interrupts the power 
development thereby icmlinmg tho dan- 
ger to the initial breakage Such a 
breakage is seldom serious in itself The 
interrupter is particularly desirable on 
twin-engine mac tunes, as such an acci- 
dent happening to one engine would cause 
the good engine to tend suddenly to »wing 
hme around and probably into a 
spin On such machines the interrupter 
may be so installed as instantly to cut out 
both i ngiucs, thus maintaining au approx- 
imately normal flying position The 
pilot then has the alltrnativo of making a 
landing with dead engines, or of switching] 
off his damagud engine and continuing 
(us flying with his good engine and re- 
duced spied In the equipment of 
1 blimps ’ and other dirigibles the instru- 
ment would find another important 
application a* it would tend to reduoe the 
fire risk following propnllcr breakages, 
as the propeller fragments are apt to 
puncture the gas bag 

As to tho dement* of the design of the 
interrupt! r, these arc extremely simple 
and may be described as conaistmg ot a 
suitably pivoted metal bar, go mounted 
as to swing in a plane transverse to the 
axis of rotation of the propeller, By 
means of tension springs 2-2, the free 
of this bar u confined, under] 


norm*) airplane operating conditions, to 
a very I mn ted arc in its plane of more- 
meet' The amplitude of this movement 
u determined by the weight of the bar, 
the intensify and frequency of the trans- 
verse iibmtjons of the engine, and the 
opposing strength of the springs confining 
it Hu intended end of the trigger 3 is 
constantly pressed toward the floor of the 
instrument by the compression spring 4, 
and i* designed to engage the latch 5 
On the under *id« of the trigger 3 there 
is an inclined surface fl, by which the 
trigger i* round A ball-pointed hardened 
steel w ii w w fitted into the bar directly 
beneath the trigger, and designed to en- 
gage an inclined surface and thus to lift] 
the trigger when the swing of the 
~ nut When the trigger i» lifted the 
fi held under tension by the spring 
released and moves out of 
ment with tho trigger The « 
for the rose tting of the latch through 
rotating it back into position by means 
of thi push button 10 from tho outside 
of the instrument 

1 1 compression spring, present- 
mbalanced force, is designed to 
prevent the bar from disengaging the 
late b 1 as a result of cylinder mimes 
coinciding with bad vibration periods of 
the engine etc , thus increasing the 
amplitude of the swing of the bar through 
synchronism or from lateral shock* 
which the plane may be subjected 
landing \n intense oscillating shock 
traiwvi r*e to fbe axis of the engine, such 
unbalanced engine-propeller torque 
reaction ri milting from tho breaking of a 
propeller at *petd are tho types of shock 
from which the instrument ih designed to 
upirite mil to which it will immediately 
respond I mlcr such conditions the bar 
will swing through Ita full amplitude, raise 
the trig? i which release* the latch, and 
thus mturupt the ignition through 
grounding Hie magneto* From the 
interrupt! r lc rminals 11 and 12 wires are 
unlimited t> the grounding terminals of 
the migmloH and from top terminal of 
the inter) uptcr a wire is connected to tho 
engine ground On the disengagement 
of the liteh r i triple contact is made be- 
lt the interrupter terminals 
lie mli rruptor can be made in Iwti 
til Iv|hr maker and breaker mstru 
tin nil mid iri various models for adapt- 
ing it to vinous systems of ignition 

How Long the Oil Will La«t 

If ntinuut from paQO 459) 
to your an 1 from decade to decade, it 
might not lx ho difficult to see where the 
oil for the nc \l few generation* i* to come 
from, but when each generation demaud* 
from four to eight time* a* much as it* 
fathers ustil— well, there comes a time 
when it caul be done any more And if 
dean t believe that we are now face 
to face with the time when the normal 
expo. muon of petroleum consumption must 
be curtuiled he is respectfully invited to 
conti in plate one fact, all the oil that ha* 
been evil acted from the earth sinoe the 
beginiiiiiR of the industry, a* indicated 
in the last section of the diagram, would 
last at the 1017 rate of consumption, less 
than 15 year* It would last, at the 1017 
rate plus the ordinary increment shown for 
each year since 1880, a period of less than 
10 year* 

Ho it is not in the least reasonable to sup- 
pose that we pan find, indefinitely, oil to 
u»e on any such expanding scale, or, if 
tho ml were to be by some miracle found, 
that wc could produce at a sufficiently 
accduratod pace to meet the demands of 
surh consumption as outlined On the] 
whole , them, it would be difficult to imagine 
a more thorough graphic demonstration 
than the one our London 
has given of tbs fact, recently broi _ 
m our editorial columns, that the futur 
industry is largely m the hand# of 
internal 
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mission in German waters writing 
in the London 3W», gives an interesting 
doatt-iptton of A giant monoplane flying 
boat, which he saw at Nordenv ont of the 
largest Mid best-equipped of the (.ermnn 
seaplane stations and whiih rtprtsints 
Count Zeppelin's last t fTorts in aircraft 
design 

Thu flying boat has a wing spread of 
about 130 feet, whic li is exceeded hv that 
of a number of Allied and Carman diu- 
ehines but an unusual hnatfth of wing of 
between 111 and 20 fett In surveying 
the great expanse and solidify of them 
wings an American offuter lomnrked If 
a Hopwith '( amel eouldn t fly off it while 
that monoplane is in full flight I 11 tat it 
It is quite probable that tins rt markable 
machine would provide h platform 
from whith the fantastic conception could 
bo n itlixtd There would hi loss room than 
an the turret of a battle cruiser but the 
greater speed of tho mmioplnm mh com 
pared to a warship would unqiustionilily 
cause a small mathim to nsi without a 
foot of run One could all hut stund 
upright in the roomy bunt and then arc 
a number of places in some of the earlier 
types of submarine s where one would 
be more cramped for space 1 lie hull of 
the boat was largely of steel and duralumin 
and looked to he from three to four times 
the displacement of that of the e nrlur types 
of Curtns flying boats and we ompurnbly 
more comfortable Nor was the bout the 
only enclosed space Iktwetn the wings 
was a stoutly built house for a pilot anil 
containing, among other things a sound 
proof room for the wireless operator 

One of the tierinan flying offiiers of the 
station gave a brief history of this re- 
markable machine The giant mono 
plane flying boat he said was the last 
gift of the greut ( ouut Zeppelin to thi 
Oerman people Ho completed the design 
of it before he died, but most of the e on 
slmction and all of thp experimental 
development of it have been earned out 
since Count Zeppelin was terribly dis- 
appointed over the failure of Ins airship 
as a bomber, on account of the way it 
could be destroyed both by gunfire from 
the ground and by airplanes Ik-fore tho 
war he had hopes that the Zeppelin might 
be used for bombing enemy lines but it 
did not take long to prove that the risk 
of losing It was too great He realised 
that it was no good for this kind of work 
even before the Zeppelins began to he 
destroyed over kngland Ho he set him- 
self to devise a heuvier-than-air marlune 
powerful enough to carry a great weight of 
bombs, for use at the front and this mono 
plans flying boat is the result Because 
( ount Zeppelin at the time he degigned 
this machine, did not believe it {Kissibh 
on account of its great sue and weight 
to land it safely on the earth he decided 
to make it of the flying boat type It was 
to be kept at one of the seaplane, stations 
on tho coast of Belgium to nsc from the 
sea, to fly over the front on bombing 
ranis, and to land again m the sea He 
chose the monoplane type on account of t he 
trouble we have always had from the lower 
plane of a biplane being knocked about 
by the waves in a rough sea This one 
great plane, over four meters above the 
watar, u never touched by a wave unless 
the boat beds over very much when caught 
with a beam wind and sea As it is built 
to turn up into the wind of itself, even with 
its sngmee disabled, that eohtingency 
utmost -never arises Before the (bant 
was -v*f M)d for bombing as Count 

safely on tke earth «a that made it 


work it was proving highly satisfactory 
although it had to be flown -and twpt 
dally to be landed very carefully T\i 
were using this one principally to timn 
pilots so as to have plenty of skilled 
men ready to fly a large number of similar 
machines wt bad under construction 
Whether thest will lw completed m w 
I cannot sav At any rate wc arc ccn 
vinccd lie re that it im thi lust and safest 
machine for h ng distance flights over the . 
sea that tins \ ct been designed 

Gluing Veneer at Higher Moisture 

I N ordinary common lul work it has been 
common prattle c among plywood nuum 
facturnrs to dry tbeir venter down to vtry 
low moist ui c content* In fore gluing I his 
is accomplished tithcr in plate rednirs 
textile dm rs or similar apparatus I he 
objt 1 1 apparently has bee n to prevent 
shrinking of the vein c r in the iiniaht d pitm I 
and the consequent marring ot its apptai 
mice In the miimificturi of waterproof 
plywood for unciatt use it was requir'd 
that tin venitr contain hi tween four ptr 
emt and stytn per cent moisture at thi 
tunc of gluing 1 his is higher than was 
customary in many plants but was still 
below ordinary air dry moisturt conditions 
In i recent meostigietion by the Veriest 
Products Laboratory of the U H Port's I 
He i vice at Madison \\ is vc noer was glued 
with cast in gluts at various moisture con 
teuts up to ovci TO pir icnt It was 
found that when very dry venter was 
glued the tc licit ne v to failure in tho moisture 
resistance tests was greatest Venetr 
glued at l r > or 20 jx r ne nt moisture or tibovt 
gave practically peifeet results in tho water 

1 he pane Is made at t he bight r moisture 
contents weit apparently as strong and as 
desirable as those glue el under ordinary 
conditions but showed a tendency to 
cheek if cli led l in rapidly It should be 
possible bowtyer hv proper regulation of' 
thi dry kilns to dry tin wettest panels 
satisfae torily 

1 ht se results mdicati that it may bo - 
possible to redute very materially the cost 
of producing panels of iert tin kinds where 
finish is not important by using water 
resistant glut aticl greatly re eluting or even 
iliramating the prelimuurv drying of the 
veneer Veneer when yerv dry is man 
liable to break or split than it is at higher 
moisture lonteuts An additional saving 
is then fore possible by reducing waste 
it is reaiued that the use of moist veneer 
is not praitiiabh for mnnv purposes hut 
it is quite certain that veneer M now buiug 
very earofully dried to low moistute cou- 
tf nts for many kinds of panels wine h might 
In glued to good advantage nt higher 
moistuie 

Thi above results win obtained with 
casem glues It is known that damp 
veneu tan also be glued with blood glues 
ft is unlikely however that moist or wet 
veneer would be suitable for glues which are 
not water resistant 

Recovery of Waste Paraffined Paper 

I N the process if manufue luring para 
fine d paper and various produe to such 
as iiirtous cups mid wrappers, large 
quantities of impregnated pap r stock are 
now wasted In the making f paraffined 
paper alone, it is cat minted the daily 
waste amounts to 8 or 10 tons 
An opportunity for the re ovary of a 
large part of suih waste paper and im- 
pregratmg mate rial is offered tn tho ap- 
plicalion of a method rtcenty developed 
at tht forest Products babe ratory pro- 
viding mill trials arc as sute jsaftil as the 
semi-commere lal laboratory work in- 
die ate s 

I hi rteoverj method t onsets in treating 
the finely shredded waste with petroleum 
oil solvent in a senes of ettrutions, which 
removes practically all the learattin The 
paraffin Is afterward separated from the 
ffijnfent, which is used again i The solvent 

10 ^ V**? w »* B0 


Attainable Output 

You never get it until your machines go on record 
for the full amount they can produce under intel- 
ligent operation. You never even know what it is 
until each “automatic” is equipped with a 



'\wSsk 

COUNTER 

The Number 14 Ratchet Counter at the left 
registers one for each throw of the lever record 
ing number of operations of your machine 
Supplied with outside stops which regulate the 
throw of the lever and having return spring 
action which automatically returns lever into 
position for the next count The lever is ad 
justablc allowing the counter to be used at any 
angle Price $2 00 






^ The large Set Back Revolution 
Counter at right register. (he number 
oi revolution! of a abaft where time | 
correspond with the operation! of your 
inn hue Set back to zero by tummy 
knob and aupr lied with from lour to 
teo bmrr-whceli ai required Price 
with lour figure wheel. $8 50(Lnl) 

You ll hint sour outi spinal itu v fir l ader ( ounhts 
and whatnr the lists y >u It find suitable counters 
w the l ec (Ur bool It i ll rite 

The Veeder Mfg. Co., 


Concrete Dust Means Ruin to 
Merchandise, Machinery and Men 

Are your floors duatproofed and wearproofed by Lapidollth, the liquid chemical ? 
Better find out if you don t know ! 

Untreated concrete floors wilt dust and crumble Laptdolixrd concrete floors 
will net and we guarantee it 

IARIPjOLLTh 


is readily flushed on new floors as sooi 
dust or disintegration appears Such fl 
ent No sharp concrete dust irises Iron 
Thus Lapidollth saves money by doin, 


Gmcoatr 

the white, light-reflecting si 
tnry wall coating for factory w 
and ceilings 

It will help your workman to pro 


away with repairs and retopping of 
floors by preventing the ruin of 
healings and by saving work- 
men s lungs 

Investigate I apldolith — find out 
why 30 000 000 square feet of con- 
crete floors were lapidolixed last 


L Sonneborn Sons, Inc. 

264 Pearl Street New York 
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“There is no legacy so rich as honesty” 

All b U'H that h nd. Wttt 

VV/ITH entire sincerity I can say that I 
believe the guiding principle of those 
by whom this company has been built up 
has been Honesty, of purpose and of en- 
deavor Honesty in design and production, 
that each article shall be right for its purpose 
Honesty in representation that the buyei shall 
not be misled Honesty in pricing, that quality 
shall not be sacrificed to cheapness Honesty 
in all relations with employees, customers and 
the public 

While it is true that this business has grown 
because it has prospered it is equally true that 
it has prospered because it has giown 
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TflC Yale Ic Towne Ml# Company 9 Last 40th Street New York City 

Chicago O tile**: 77 tact Lake .street Canadian Yak k Towne Limited. St. Catharines. Ontario 
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HOME MADE 
BEVERAGES 
NON-ALCOHOLICBEYERAGES 


ALCOHOLIC BEVERAGES 

1120 Formula. 234 P«a« 

$1 .25 Nat By mail 91 30 
Wait of Chicago *1 35 
By ALBERT A HOPKINS 

dreds of hi tilth giving hi m rages w hit h i an 
formulas which do not rt<|Uire stills or othe 
brewery The information contained ‘ " 



Without holding a brief 

(ornlliir tho prohibitionist or 
those who wish to nianufat - 
turi innocuous beverages at 
houii , tins little book is offered 
in tlin hopi that itseatholioity 
will unpi al at emu to the 'pros’ 
itirl tin ‘anils’ for hi rein will he 
found o\i ry thing from strong 
It monudi 


Hook is attractively bound 
People all want t his book Tho 
prohibitionists like the hun- 
In umdi at home and the others want 
r p truphtrnaliu of the distillery or the 
he of mte rest to all 

SCIENTIFIC AMERICAN PUBLISHING CO., 231 Bo0 ‘"~ 
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OVERTIME 

In many industries MACK operation extends far 
into the night Extra trips are made with MACK 
Trucks under hard service conditions without 
mishap or delay This performance is repeated 
day after day, month after month 

I h« pressed steel frames of MACK Trucks, with hot 
rivet* (I Joints, stand extraordinary strains and are 
highly flexible The MACK crankshaft Is the biggest 
to be found in a motor truck It h made of special 
drop-forged steel and case hardened These and many 
other valuable mechanical qualities have proved to 
thousands of MACK owners what motor truck effi 
cieno really means 

< a parities 1 to 7<^ tons. Sold by branches and dealers 
in all important cities. Write for catalogue. 


TNI KRNATIONAL MOTOR COMPANY 





The Brunt 
of the Burden 







United Stateslircs 

Arc Good Tires 


For patiengtr and light dnhvery car s Royal 

Cord Nobby Cham Usco and Plata 
Alto fire* for cvclet airnianet and tolid hrmt 




/ HERE we were heavily overloaded with spare parts and supplies. Our 
orders were to speed up to the limit -and Paris ninety miles away! " On- 
ward they plunged these monsters of the motor transport Creaking and 
crunching, crashing and smashing through to the end 

The story is best told by Hrst Lieut H C Glynn, officer in 
charge of the train 

" Oar route u/at between the Reconetructlon Depot in Vemeail and the main 
Supply Depot in Pant We covered the distance four timet in three weehe, 
making 20 and 25 milet an hour over all ktndt of raadt in all sorts of weather 

' Thirty five trucks of my tram were fitted all round with Nobby Cord tires 
They stood the gaff through the entire ran never a tingle change This was a 
meet grueBing test of strength and endurance 

That is the secret the ' Nobby Cord ’ stands the ‘ gaff ” A big, burly, 
brutish bull-dog tin with a tread of surly, sturdy “teeth” that grips the road 
and hangs on for keeps More life, more wear, more distance -less gas and oil, 
less depreciation and fewer replacements Lasy on and easy off 
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WALTHAM' 

THE 

SCIENTIF- 

ICALLY 

BUILT 

WATCH 


A Campaign to Aid You 
in Selecting Your Watch 

T HE hairspring is the brain of the watch It is the most 
delicate tension spring made For use in the small sized 
watch 84 000 springs art made from one pound of steel 
raising the value of that pound of stetl from $500 to $30000 
The Waltham hairspring steel is drawn through diamond surfaces and 
for the smalltr watches to a third of the thickness of a human hair 

The Breguct or over coil (named after its inventor a fimous c Id 
French w itchmaker) is used on every Waltham watch The most im 
portant part of the complete operation in making a hairspring is the 
forming and tempering of this Breguct over coil 

At Waltham instead of being formed or bent by hand as a separate 
operation the entire completed hairspring is formed at one and the same 
time, after which it is hirdentd and tempered m form — the invention 
of John Icgm American watchmaker a genius who was a part of 
Waltham leadership in watchmaking Indeed Waltham is the only 
watchmaker thit claims this perfect method of making the Breguet 
hairspring 

The foreign imported watch movement has a hairspring that is firs 
formed m the flat, then hardened and tempered in the flat Then the 
outer coil is bent to form the Brtguet over coil which if the flat spring 
were as hard as the Waltham and properly tempered like the Waltham 
hairspring it could not be bent to correct form and would be li lble tc 
break in the lttcmpt 

Waltham superiority is^ m original method secret process unvarying 
quality of every importan part of the watch — a quality that cannot 
be equaled by the foreign * hand m thod of m mufacturc That is 
why Waltham leads the world in stindardi cd watchmaking and why 
your watch selection should be a Waltham 

WALTHAM 

THE WORLD’S WATCH OVER TIME 
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T O BE able to add a floor to a building u an ac- 
cepted mark of successful growth To add a new 
building to a plant is a notable achievement. 

In reality such expansion is but an outward manifest- 
ation of progress Building growth depends upon busi- 
ness growth It demands the development of an 
organization of contented employees It reauuea recog- 
nition of the lessons of experience It calls for indi- 
vidual and collective improvement 

L V Estes, Incorporated, has aided the growth of 
industnes in practically every field by developing strength 
in their organizations and by introducing modem meth- 
ods Estes service has helped these firms increase their 
business and profits by decreasing costs and wastes. 

The Estes organization, now consisting of a large 
staff of skilled engineers, with extensive files of valuable 
data, is itself a striking example of growth as a reward 
for right endeavor 

To use the service rendered by this organization is a 
definite step towards increased business and profits. 

EXECUTIVES ! The story ol L V E*e* Incorporated, u told 
m Higher Efficiency a booklet which will be cent you bee on 
requeit 


c= INDUSTRIAL ENGINEERS te=m 
1 502 Century Bldg , 202 South State St., Chicago ID 


ESTES SERVICE 

The Solution of Industrial Problems 
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Routes and distance* which are available to British and American airmen who are to attempt the great trans-Atlantic (light 


Our Navy 1 * Bid for the Great Trans-Atlantic Flight 

A CiAIN tho coming trans-Atlantic flight lull taken an 
unexpected turn A week ago ail eyes wen turned 
toward Newfoundland where Hawker with his Sopwith 
and Raynham with his Mnrivnside win tnonn ntarily 
expected to start on what is considered a desperate 
venture Both those small biplanes wen hastily pro 
pared for the trana-AtlnnUi attempt and shipped to 
Newfoundland for ai\ early start But what with high 
velocity winds storm areas in mid-Atlnntio fog banks, 
ram, marshy flying Adds and othi r dements of delay 
the present writing finds tin. mlnpid British pilots still 
waiting for favorable renditions to take off as tho 
aviators say Perhaps the ill-fated start of Major Wood 
in hui Short biplane whic h resulted in his mat hino falling 
in the water while flying bdwton England and Ireland, 
may have had a detom nt dTiet oil thi 
British aspirants in Newfoundland nt any 
rate, they an not taking the sheer di sper 
ate iham.es which everyone expert i d of 
their attempts 

Meanwhile our Navy s carefully laid 
plans and thorough preparations havi bi en 
brought to what appears to ho a sue<< ssful 
and promising consummation India d 
during the past few days the NC flying 
boats have proved quite fat for the great 
ordeal before them And them tests have 
even encouraged a remarkable record made 
by a Navy F-f> type machine, at Hampton 
Hoods on Saturday, April 2ttth, which flew 
for more than 20 hours and (overod a 
distance of 1,200 miles The I 1 -5 type is 
equipped with thre e Liberty engines while 
the larger NC type carries four 

And while the airoraft have boon care- 
fully tested and prepared for the long flight, 
our Navy has gone ahead with other flight 
arrangements, such as a string of torpedo- 
boat destroyers and battleships which will 
be strung along the course across the vast 
expanse of ocean, so that the fliers at all 
times will be in wireless communication 
with naval units Thore are several possi- 
ble routes The two whtoh have been 
favorably considered are from Newfound- 


i New- 


land straight across to the Irish c »ast 
foundlsnci to the Asores and the nee to some point < 
Continent Of the two rout s it appears that the one 
vitt tin Vmres is the more like Iv 
W hilc little is divulged bj < mini inder 1 »hu H I uwore 
who is in charge of the Navy s attc mpt it trails \tbmtic 
flight and his men with r< gar I t> tlx le shivers and 
battleships which will no d ml l spin the occ m fir tin 
benefit and guidance of th airmen it is epiite eiilent 
that the Nai v is taking no e hun e s wli itso ve r In fn t 
the title mpted flight is not unlike ei loug distance swim 
mi r whi while he must emir tin distance on Ins iwn 
re sources is escorted by one ir in ire bouts which ale 
icadv to pick bun up if neiessun lu simp e end in 
dint mi lion to the at tempts of 11 iw ke r ami Itn iiliam with 
their singlo-onguiod biplanes ml no is nt or guiding 



vessels m whie li e ve id thi \ must cit he r succeed oi tiust 
to being saved while adrift in mill ocean our Navy s 
title mpt is devoid of de sperate harnrds It is not a 
sporting event d is rather a well planned test conducted 
along s nm 1 engine el mg linos 

Mire is known about the NC plunca wliieh are to 
lit tempt the flight than about the navigating plans 
Ihe NC l wine li was the first of its t ype to be e onstrui ti d 
made a spe < tin tiler flight on Novombe r Hth last carrying 
'll piss ngersat atune As onginalh designed the NC 1 
has an upper wing span of 12b feet lower wing span of 
t)(l feet an overall length of 70 fi e t in 1 a total he lght of 
2 r i fiet It weighs It (KM) p Kinds emptv and 22 000 
pounds fully loaded T hi use ful I ia<l carried is 4 tons 
Althmgli a big m n him the NO 1 has a spoil! of over 
«0 miles in |, i u a 2 (KKVfoot chml m 10 nnnuti s and u 
maximum endurance rtngc of 1 1 hours 
Lbrce liberty engines wire onginalh 
m mnted on thi NC 1 Each of these 
being of the low compression t\ pc develops 
150 horse power I our bladed tractor an 
screws an used eneli measuring 10 feet 
10 me hi s in diami le r 

1 lie NC 4 and M t which hive situ e 
been completed follow the sum ge tie ra) 
lmes os the M 1 evipt tint the > nr< 
i qmppcil with f itir lditrlv engines uu 1 
the uirse rew arr regiment at present cm 
sists of three ti e I in unci one push* i 
Ihesi flying lints lien a useful carrying 
enpiieitv of 12 100 pounds as eompiireel 
with iiboid 0 (MM) p Kinds f r the N( 1 
si that t h« fun e ngim (<|uipm<nt may be 
n leleri 1 far more advantage ouh than the 
till engine equipui id despite the weight 
mil fuel i jiiHiuiipli in of the cvtia engine 
whuh would r j nr sum 4 02 i pounds e 1 
furl and ill f r a 24 hour flight It i« 
uiilerstood tint th N( 4 and Nt 1 le 
Vi loj a spe id if ‘li mile s in hour and li iv 
a lati bug spe cd if > r > miles an h mi I 1 
gross lied eipiedv ih 205(H) p i in Is 
although it is intended to start the > in 
flight with not more than 2S 000 1 lie 

otheir measurements of these bents are 
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A Neglected Port 


iodt ru purl Ni » York 
rimu il mid tin f hi Nm 
lift — likl I (>J>NV it hurt 


T il! port of \i w 'link fir as nuturi him hint 
I i do with th« making of it in (Ik gi cutest jiort 
in llu world hilt thi p >rl of New A oik no f >> 
us mull lias done Ins rtlutri in it part nrr with nuturi in 
oho of flu pooriHt porlH m tin w nld V\ t in iki thin 
statement without nny fi ar of i ontr uli< turn An 
ri nurds its loading itnd iiiilmiilmg fuilitus mid nil that 
ordered udjUNtineiit of material mi ana to koii mm mils 
which is the larmark of a grt at modi rn port New \ ork 
with the exception of tin Hush iirmmdand tin fhilrtia 
docks is today, m u parlous sluti — likf I ojisv it linn 
‘ just grownd 

the i lUcr-houdi d and f ir hikIiI < il i huiririiin if our 
Shipping Board Mi Hurley inori than unit has stall d 
that an important factor in ovirioimiiK tin haiiilnap 
of « heapor ronntrui turn f sIiijin in tin yards of oui 
< oinpntitors, will In tin xpu ling up of the turn around 
if the ships of oui in w nn n Imnt marine in our own porta 
I lus is to rortull from highly iliMlopid loading mid un 
loading machinery and tin cun fully Iilmund layout ol 
our dock fanlitiPN Of inurHi Mr llurlty lit least so 
far as the port of Ntw Atuk is lomirntd was looking 
to the future iirtamly In did not have in mind tin 
existing conditions At thi prisent writing wi an nt 
tin state of divelopuunt whin lommittiss liivistiga- 
tnms ri ports and mm h peilervid oratory prevail 
But sun ly d in about turn that we got rially and hoiilstly 
busy in tliih the most impirtant questmii affecting tin 
lonulUriiil mitropolis of thi wistirn In mispherc It is 
a vast pniblcni whuh ian In s itisfai lorily solved only 
by the looprration of wide experience with On highist 
ti i linn id ability if wi all tohmluipiuk mil lull ipiati 
solution (In wlioh thing must In absolutely divorced 
from slati mil mumtipnl pilitus 

A fundamental i|iustion that must be iheidcd at the 
outsit is that of location An llu piiaint einttrs of 
shipping activity tin most fuiorablt or should we de- 
velop mw shipping unli is Hill h as tint proposed at 
SI itm Island or hi tin b rsi y nn allows? 

\n ithi r st tiling point in bunging oui port faillltiiH 
up to dato is to gntlu i iiimjiliti in forum 1 1 >n as to thi 
tiriniiial fm tilin', of tin li tiding pints of tin world 
I’ri sum ibly mm h of this informal um hi nlrtiulv bun 
gatln id but tlnri h is In i n uiiimiIiuiIIi iitiMty dll 
nig llu war arid llu n i ord sboulil I i brought uptuibiti 

A Year of the Carnegie Institution 

R I \ 1 1 \Vl\l, tin i xploits of tin t ainign In 
slit ill mu ol \\ isliniglon in a habit whu li wi 
slni il 1 I i soiri to il unth li I In ri is linrdli 
am tl i li i uu nt ai \ mail mil in tin inudtrn world 
tbit HispiriB its wiLh j is! tin sum s irt of i motion that 
wt i m\i fluu tli \ ail mils t lliit ulnuinbh estal 
bshn nt II m hid lived at \l> \tiiiilnu in tin days if 
tin I’t ilr nn ui night bait nijmi 1 Nimda, thrills in 
pe Mining tli | i r i i li il li ports ftlu Miinuiiii supposing 
that any win ihnui J I hi I toll mini mv u tigutors had 
tin advantage i f virgin {aids for thur idventuris and 
they must hnv In I nmu/ing -1 >ri s to tell Hist arch 
uruh r thi ( arm gn Institution stnrts at a different stage 


uruh r thi ( arm 
but it plunges si 


i tin ilbrnitabli unknown that 


it is positively mvisteil with the trui flavor of pioneering 
Possibly some of our iiadurB have mttr seen a Y ear- 
l> ink of th. Carnegie Institution lit them imagine 
a volume of more than -MX) pages, delu table in type and 
paper sitting forth gome of the most romantic true 
Htiuiirt to l» found m eontemporarv htiraturi Not 
that thi wnttrs of them atoms di liberately court 
populniilv I hi ir language m foinml anil technical 
It in tarts not phrases, that ext ruin tli spill 
(>m of (In many de partraentH I the Institution 
pnsNOsHi s thi most [Kiwerful telisi |i in tin world, 
Hint ailed on tin top of a mountain u < ahforma Hen 
in a i iri umstanee to arrost publit nltuition, yeet it is 
almost trivial uunpared with the nn total of facts 
lonurning tin equipment jiersmun I and program of 
tin Mount Wilson Observatory isdy the most 
pnigrr ssi vi astroiionneal esteihlislinn nt in the world 
\nothir ( amigu department has furnished a pair of 
sivrnliagui boots to the onre languishing scienee of 
torn strml mugm Usui Biology is ri pnsenti d by several 
brain lies of the Institution, in each f which new vistas 
are continually being opened up \i I so on prettv 
much through the lire In of the sc u m ■ 

No educated jargon can afford to I ignorant of whal 
the Carnegie Institution is doing li would in upraise 
worthy undertaking if Director Wmlward would issue 
a popular and lojuoualy illustrated v ision of the Year- 
bo >k for tin be unfit of thi busy uvi iiigi man 

In reviewing the rtpoit of thi Institution for 1*117, we 
indulged in a quirneal commentary u tin subject of the 
unruffled exterior which Dr Woodw ml nnd lus assoi iat<» 
manage d to muntum amid the alarms ol the great war 
Iremi the eurruit Yearbook it ajijMeeis that tin establish 
meat was, in fact, deeply stirml ly eontemporarv 
events and that its resources htiu long beiu tnlisted 
in the defense of the nation I’rol ihly the most eon 
Hpie lions tixuniple of tho jiatnotn s mu rendered by 
tin Institution is the fact that the eutiie staff and re 
source's of its (iiophysiral Lahorut iv wire utili/id for 
more than a year in the vital woil of |iromoting the 
production of optical glass in this • nut i y During this 
period the outjmt of uncut optn il glass was increased 
from It ss than a ton a month to m n Ilian 11X1 tons a 
month and it was thus jmssiblc to Mipplv tin Army and 
Navy with tele seiijn s, held glassis g n sights and various 
other optual njiparatus, despite tie cessation of the 
supply from abroad Several oiler branches of the 
institution also < o ipuratod Actively u war work or were 
well re [ire si nti il tin ruui through 1 1 • mtivities of their 
oflie ers and < mployocs 

Vt the beginning of 1918 the lnstiluliou e nte red a new 
held of inv ostigution through the aeeimsitiou of the 
1 ugtiius ltd ord Oflid, located it ( old Spring Harbor 
Long Island this unique elite ipu • was jiruviously 
maintained mainly at the exjiensi of Mrs I ff Ham 
man who has provided a fund of $100 000 toward its 
further maintenance 

Many of the more noteworthy achievements of the 
Carnegie Institution during the past year are recorded 
else whe re in our e olumns 

The Battleship of (he Future 

W 11 AT is thi best type of ipital ship to build 
for the United State's Navy Is it expedient 
to go ahead and build tin two tvpon which 
have bit u designed foi our Navv namely, the 42,000 
ton 12-gun hiuvilv armored 2 l-kn it l> ittlasliip and the 
I" knot eight gun lightly armornl buttle -masers that 
havi been elesigniHl and appropriili I for Or woulel it 
be wiser to combine tho two designs in a comjxisite ship, 
having some thing of the gun jiovnr mil jiroteetion of the 
bat tli slop and approximate! v tin spud of the battle 
i rmsi r lln officers of the stall mil tin line of our 
Navy tint is the men who design and the men who 
tight llu ships are giving this mu si ion e lost attention 
anil alieudv tlnre is a division of opinion LxjiertR such 
is Xdiiiirnl Mayo, VieevAdimr il Sims aud lle'ar 
Admiral It idiiiin the three win hive held thi highest 
e mini mils of the American senui m thi war xone, 
In lie ve that tin . ompoeute type is Inttir the men who 
win i ngaged nt home imludmg Hi nr- \ilmiral Fleteher 
mill (In In in r il Board who ndvist n thi material of the 
Navy be In vi in holding to the e xisting ty jms Mean- 
whib thi i hie fs of the bureaus of ( onst ruction Steam 
1 nguict ring mid Ordnaneo arc in l,uropc making a 
stiulv of this MUistion based on tluv results of the war 
and on tin mntirul that was built for its prosecution 


Those of our readers who interest themselves m naval 
affairs, know that the modem warship fat a compromise 
In its completed condition it has a certain displacement, 
nr weight, and this is apportioned to the various elements 
that go to make up a fighting ship, all of which make 
their demands upon the total weight available So 
murk weight must gn for hull so much for engine* and 
boihrs so much for armor, guns, fuel, and general equip- 
m nut and stores If onn of these elements be greatly 
favored, it will be at (he oxjiense of the others, and he is 
the wise elt signer who i an make a perfect distribution for 
the particular class of work in which the ship under 
design is to bu employed 

Tor these reasons, it follows that the battleship With a 
maximum protection has only a moderate sjieed of 
20 to 2 5 knots, and the baltle-e noser, m which speed is 
the chief desideratum, carries, relatively to the battle- 
ship, a lighter arniarneut and tnuoh lighter protection 

Now the British, as a result of their war experience 
ind particularly in view of the lessons of the Jutland 
fight, have come to the conclusion that In a compromise 
ship of large displacement, embodying the best elements 
ot the battleship and the battle-cruiser, is to be found the 
i leal e ipital Hlnp for tho tactics of future battles, so far 
as they can bo jiruelieatcd on the exjiertenoes of the war 
they laid down three great shijis of the "Hood” class, 
which were umh'r construction when the armistice was 
signed In agreement with their eh sire and expectation 
that disarmament anil demobilization on a considerable 
scale would be jHissible, now that the arch enemy was 
gone they at once broke up two ships of the three, but 
hieausc the Hood was vary largely completed, they 
are finishing that ship Tho ‘Hood” is about 900 feet 
in length and will displace, on English normal loading 
ilmut 41 000 tons, whie h will mean probably 42, MX) tons 
with full store's tie , aboard She is to have moderate 
battleship armor probably of about 12 inches, her bat- 
tery will i .insist of eight l'-imh guns, or, possibly, of 
six guns of the new lH-ineh jueee, which fires a 3,000- 
piunel shell f hi apes <1 will be 10 knots, whie h is about 
the best spe e d of anv i xistmg b ittle-cruiser in the navies 
of the world 

After a careful study of the subject, the 8ri»NTtrie 
\mi me an is me lined to the belief that the compromise 
ship is the better tyja The Rinking of throe British 
batfli'-iruisers by the 11- and 12-tneh guns of the Her- 
mans proved that battle-cruiser armor, as earned by the 
British end Japanese which are the only navies which 
possess buttlc-i ruise rs, is insufficient to insure the 
safety eif such slnjis In faet b- to 8-ineh armor is ah 
surelly inadequate whereas 12 inebea of armor associated 
with sufflcie nt elcik protection, will give a ship reasonable 
immunity I lus was proven! in the ease of the Herman 
battle-cruisers at futland, which, by the way, except 
for the rather light guns they earned, were practically 
of the new composite type Increase tho displacement 
of the ‘ Doefflinger” to {2,000 tons, raise her speed to 
tO knots substitute 1% or 10-inch guns for her 12-ineh 
mil you have an excellent ship of this new type 

The battle -i ruiscr must go It has filled it* pine e in the 
history of the development of fighting ships and filled it 
well, but m un ago when the pnnupal batteries of the 
capital ships me lude our own Ift-meh firing a 2,100-pound 
shell, and may jjossibly include the British 1 8-rneh 
firing a 2 , 000-pound shell, the building of capital ships 
whose engine weights are so great that it u impossible to 
give the ship more than six me lies of armor protection, 
is to invite disaster If the speed of our battle-cruisers 
wc-rt cut down to -0 knots and the large amount of 
weight saved in the reduction of boiler and engine plant 
were translated into heavy deck armor, we would have 
an ideal ship of the new type 

Hie poke v of the United HtaSes Navy, when wur is on, 
will always be aggressive We shall attack, and one of 
the l«wt defenses, both against gunfire and the torpedo, 
is high spccyel and a <|Uiek holm or maneuvering jiower 
i vi n tho battleships of Jcllicocs fleet, whuh maintained 
a upood of 17 knots only during the battle, were very 
successful in eluding the torpedo, no less than 20, which 
passed through the line, being avoided by tho use of 
the helm These, however, were partially-spent tor- 
pedoes Had the Herman destroyer flotillas keen less 
cautious and < loncel into closer range before firing, the 
result might have been different But a ..0-knot ship 
with good lookout, and quartermasters who are on the 
job, would be reasonably immune to a destroyer attack 
launched at five or six thousand yards 
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Bfecfcidty 

An Buy Method of Maetaring WlraUaa Operating 

One of tin leading phonograph companies has reoont- 
ly introduoeid « lomplpte act of instructional ie?e ords and 
for thoeo who wuh to wester win le* tc legrephv 
at homo The records, together with thi hooka serve to 
inun the ear to the dot* and Hughes of the telegraph rode 

Our InorMslitg Telephone Service The nuiiiln r 
of telephoaea in use 111 the United State* at the (lose of 
the yew 1917 was 11,714,238— one to oviry nine pi monn 
and an average of more than 200 (alia for every mun 
a oman. and child in the eountrv eon made during tht 
year The total number of employed* of loinmcninl 
telephone systems was 2fi2,(i24 1 or the 10-vear penml 
1007-1917 the salary and wage payments ini reused 
1157 4 per cent, the expense* nnd hx»d iharges 12(1 (> 
per rent, and tho total income 1 14 4 per n nt I lie Kell 
telephone ayatnm, togethe r with tho independ<nt lines 
which are eonnei tod with it for the interchange of local 
and long dmtani e service eumpnsed 8‘M1 per cent of thr 
total number of telcphom installations 1 Ik si facts 
are culled from tho preliminary report of th« tile phone 
industry recently prepared by thi Bun au of tin ( ensus 

Principles of Radio CommunPutlon lh< ‘signal 

Corps of the United States \rmv is In In i oniinended 
On a very excellent work whii h it lias recently published 
under the title of * The Prinuphs 1 ndi riving ltndio 
Communication ” or dosignulud ns Itudlo Pamphlet 
No 40 This book rontniui ovir > 0 papa ami is 
replete with interesting and inslruitiu dm grams nnd 
photograph* Vs its tit li linplu s it d( als wit li t lie MUiph 
principles upon which radio (oininimiiiitioii i* lwoed 
Starting off with th< simph primiples of piliniiu and 
atatir elec tried y thi ruudci is soon lid on to the i It men 
tnry principles of win Ins tr insinisMon nnd mrptnm 
and grulually to the mtri nins of imulcrn vneuuiu tub. 
wppurstu* and so on this book may hi ohtnincd from 
tho Superintendent of Documents Hovenmii ntl'riiiting 
Office Washington 1) ( 

A Hugo Telephone bwltihbounl 1 ho li li photic 
quartern in the m.w Vcnnsylvanm Hotel Niw X oik t it \ 
occupy i ltt r i squire feet of Hoot spiuc having an operut 
ing loom 110 fill long h\ t i feet with a tiruiinnl louu 
30 feet long and 41 fiit wide a ic«t n*mi 4i feet In 1 
feet, and a It* ker utid washroi m it) fee t h> It fei t I hi 
operating fori it * (insists of inn eliul opeiutoi oik nsMAt 
ant chief nperatoi, eight nupe i viem s and 1 10 nt ti ndiiutv 
The switi hbcisrd i insists of 41 positions Ihirtnii 
positions are equipped with telautograph* nwd f u 
paging and announeing nl\ I In aw ite hboitrd his i 
eipaeity of 4 DO extensions ind 200 trunks mil is 
e quipped fur 4 *01) i \te nsion* and 1MJ trunk* I hi hole I 
his till phone mu i i mi mil of its 4 410 rooms nnd then 
in 40 publii ttleplioiii bo itlis seivud by fom swilib 
boards i nnoei tt d with the niniii swiltlibonrd 1 In 
folluwmg gives mum idi i of u fi w of till Iteiuis which 
luaki up part of thi tile phone system (> 0 fuses I 170 
intidensera 4 100 relnv i'O lamps «b 00 juks 
7*0 000 snide n d e oniii i lions 7 04H 000 f' 1 1 of wire 

Advantages of the Flee trk Kwnffe speaking lboul 
ita automatic doe trie range un else trie nl nianutni luring 
company his the foil iwmg tei any Thi use of the rang, 
in the long run is nut an e \pense but n saving It helps 
cooking to lx ■ nine such an e Mi t w li nee that no fonef is 
■puilad Re milts one ei obtained < an bee site tlv duplieat cel 
Meats actually shrink loss in an (lie trie oven than when 
cooked in the orelin irv gas or anal nmgt rooking by 
this method is absolutely sanitary ua evnry part of tho 
eleetno ovens can be thenoughlv (leaned Ranges tan 
be obtained in sum amiable for large families and small 
enough so that they are economical when (unking for 
two The oveus are made to hold the lieat Hus saves 
ofaotncity aa moat of the eewikiiig is done with stored 
heat, and it keeps the heat in the stove instead of ■natter- 
ing it m the kite heu or ovor thi house Thu u a wonder- 
ful relief in baking or in any cooking in the summer time 
The oven will oook a whole meal Vegetables mm he 
put in with the meat at the same time Breakfast esn 
lie put in the oven the night before, the clock ait and a 
fow extra winks ere possible in the monuug, for the 
automatic range get* on the job at the desired tune All 
parte of the ranges are of metal, substantial and fireproof 
and approved by the Fire Underwriters All of the elec- 
tric heaters can he regulated for three distinct heats— 
high, medium end low 


Science 

Sen weed as Cattle Food —Investigations of seaweed 
with reference to the possibility of using certain species 
as food for <atth have n imply been carried on at tin 
Royal Agru ultursl Station for the ( nntrnl of ( ittle 
lood nt Wagemngrn, Holland Tlir gineral conclusion 
rime lied is that in tho absciiie of olhir roughages si i 
windrtinay In fill toe attic when llu sodium t Itlorith lies 
lx on soffit ie ntlv re moved In In I mil Scotland nml 
the l arm Isl ends dried hi iwnd is lead aa it winli i let d 
for enttle nml horses In suiihern Sweden it is fed to 
twine I n ( .ermnnv , during 1 hi w ir spt i ml lnstrue l ioiik 
wen issued iiinecrning the gutluring Hnd pn pur ilimi of 
m aw i id for use us fodder I lit wit 1 wii* to hi spriud 
out so Hint tin run could wash nut the swlmm eliloride 
then dm d anil baled in a press 

A Soil lempsraturs Survey of the United States 
and Canada — X committee, of tin liologn d Sxiity 
of America cnneistingof l>r I inr*l Shri ve. and Dr A V 
Cameron has organised the important work of making a 
soil-temperature survey of the 1 mted Stabs and 
Canada Hitherto meosumni nts of sml-l empemtun* 
have bnn innde only in a desiili >rv wav in this country 
and tho data ire not honing, m i us l he present plan 
is to carry on observations ut v ill iis plneiM for a number 
of yitrs unihr idintu.nl eomlitims [ p wards of ill 
stations in now in operation Thermograph records are 
obtuiiu d far thermometer- bulb* pi iced at thn simi 
depth fthrep im hes btlow tin ground it all stations 
with addition d n udingB at 14 un hi i at uiliun stations) 
in live! will-drum il soil free from thi shude of (rets or 
buildings mil under a ground mirftce kipt free from 
xjd or wu ds, but without rimliniioin iiillivition It is 
hipeil tint the data eibtuimd will muki it po-sibli 
iviDtilillv tn firiw iSothtrins fir llu soil of thi l lilted 
stalls mil f mull analogous tu then that hnvi lain 
Ir iw n im tlu ii r over the simci mnti ii s 

I hr Hsiterictdal Action of Sunlight -Results of 
i xpi nmi nts m idi at Algu rs l\ '1 He 1 ir,i|intti 
publish 1 in tin Annul iw eh I Institute Partem mdi itr 
the nei***ttv f runsing curie nt ileis * i nnini the 
In Im ililn turn of sunlight these ixpuinieiila ah t* 
(hit sunlit lit is Inn line iilnl onlv with pril him 1 « din it 
him il Hun mil Us acliein is ilmfh elTiilivi « li tin oe 
li f In me In mil in mi whin liutni it fullv 
i\p> Il Ih sun s ravs and t ■ It i ■ iti n In h (in I 
on In tlx I i Mia are onlv di-u nil when the bilit is 
virv mil n in l then onlv it hill >» depths I it il 
white luhl is mueh more eifi lent thin mi pirtiilh 
aim el lif. lit Blue light is sli litli mm buliri idil 
thin ol In r loud lights (niitiitv li t pn \ iihiig 
ipini n ill t v it lc t light plavs lut i slight pirt in tin 
bus tc tu 1 1 ■ i turn of sunlight nnd tlu sum is trui of 
mfri uel I he luminous port ef tin spictrom is thi 
most ne tin in killing hue tern I In si i \p< rum nls 
mein iti tint in hygiene and t lit r ipi ulii s it w Mill In usi 
hss t ,iilv lirgib on thi hoe ft mild i n n »f sunlight 
i spin ilb in te illiterate regions n H Ins n effect at a 
depth iv tiding a fiw milium tirs mil is inhiliiteil liv 
thin Inns if tut or rouaeli 

Studying the Color of Tlshis 1 »r mini u u* 
pist Pr»f \\ IF Lnqglev, of t, uiliirt ilhgi IiisIhui 
stuilvmg the mlnrs add pattern* nf fmhis in relation ti 
then liibitx mil has shoVn that tht si i ol irs nml eolor 
pnttirns hi Ip to rahiler the (ihIiih ini eilispu unuh Ulus 
sprvmg to pmteet thbip from I hi u itimiiih 1 et 
sumim i Prif ssirlionglevvwitid Hawaii letuippnlw h 
a diMiig-hon 1 suhidanni i aim r is md apparatus Ir 
color ph d igi iphv and ehntiiiu d his invp*tigations m i 
coral n if re gmn oil Molclm Tsl mil lies we rk ottan 1 ■ 
quire il him to rnmun four or hvi Ii urs ul a tune mi Ie 
water of i misntemhle doptli l*r *ti ssnr I onglev , I i 
bis (I sue 1 1 oaf ul in securing mi urate submarine rtc 
photographs but only after inui h ivpimmnlmg I 
finds that the hi resins treed for ndnr plmtugrapliv in t u 
air am not suit able for uee undi r w its r It is nci nwarv 
he says llmt a special serein stopping more of the ravs 
of shnrtir wavr-lmgth than is unmred in air should 
he used in submarine color photographs and even then 
the Inset rnsulls it a given depth nnd (uni loiild prolmblj 
be obtained b> its use at onlv nnn distant o from the 
objeit photographed Hawaunn fishes show a marked 
tapacity for changing their coloration with change in 
surroundings or a< tivitihs Profi wor I onglev found 
27 species representing 22 genera and nine families that 
poaeeaeed this faculty 


Aeronautical 

Chicago-New York Non Slop Flight < apt I T 
Whili an Armv nviil >r re ( nt tv lie w lium l liuag I 
New York without st q> llms i st ihlisliing an Xmeii m 
remnl lie lift Xnliliiirii 1 nhl (111 ag i at 0 X V 
nnd landed at lln/illim I ■ i II Mini di nt t 10 P \1 
rovnring tin ilistiine of ' r null - in s v li uirs ml hfi v 
minutes Ills iverigi *pi I w is 10 1 >8 nolis m h ill 
Mild moat of the Highl n i* mil il i i illilii 1 if 14 OOU 
bit 

American Naval Airmen V lonliug I* Inm Ii 
rewords Ihe I nit id MiIih N iv I flu i liinigid uul 
p iHMildy iti strived 14 (urinin suhinirinis l iiiliuu 
lhoinm. ( • ravin l S \ i mm ml i I ill Un 

l nit ul Slitis nival iv in 1 1 in tiris in li n i wh 

neiiitlv li tinned liom iln ml takia limn n-nrvitive 
vu w and ( ii e di s the sinking nf two nnd tin i un iging of 

light I ) Ms Ihe growth of tin I mini St Mm nuvd 

furies in 1 ranee was rapid Indeed fi mi nine mu ill 
Mcuplints our nivil wing soon ivpindid ti uioro I Lin 
two Iiiinilre il si ipl im r of the lust types u|ni iLiug from 
a imrt war Uiiht It is rnognixed tint thesi fueia 
hid a inun ml (tint in curtailing cneiny subniirim 
hui nasi a m u tin I iliii h i oiuet 

Civilian Hj Ing in Creil Brtruln —On Mnv 1st 
the ban on eivil uviiitors w i* i usid in fm it llril un 
Thi \ir Mini-ctiv in pnpiritim f n Ihe advent of i ini 
men ml flung mipped i it v m ius u utes duig whuli 
the mill in nuilnra i in hnd urrli »im* uud mi i h tun a 
fir the ir ma Innis 1 hem thorn iglif ir s will ml onlv 
enilile dm t e niimiiiii Mini bitweiii I md in and 

Inland anj I mil ill ml I hr nirtb but d i will i tiler 

I i a un f thi in ie inipirl nit t Minis in Llu iiuiuslml 
distn ts Virlruiii f ,r Iritfi to ml fi m mrauiH 
Mi fn til prist ill limit i I ti full Vt tli ivera as 
mu hints niiisl 1 in 1 T i i \ inun it ion of u 1 1 md pis 
sinpus llu urili un * ii f ir i intim ut llr i'll »t 
Ivmpiie lit hull lot D il h trallii it Hill igh in 
Suffilk f r Se iwleii iu m leiffie it New II Hind m 
F me ilnslure nidi r Ii ifh In 1 1 i 1/tneJ m il II mis 
1 >w in Me lilh s \ 

British built P issenger Mr I tin r I hi Uadi/ 

I I I ill t r (ill 1 Me Mi s > lu lip l ii if tin iuw 

piss ii p r in him it < i nllv list i ii t I M lilt n 

liulnil It I ii I I e iiiipn \ I Ins irplmi Its i 

s Mun | itv f t 1 1 piss in, is in 1 1 till n t tli 
n ssirv It m il s tnd trip it irri I 14 pi s ng is 
pil I ml - isl nl mil itt uni I m lit it il ti J))fe i 
in 7 ,nii ill s Mill n ur s)mi I T t4 nulls m h ur 

Hi | s n rs I n is si i nlilii ill v vi mil Mi 1 t iv il 

lulls i I tii| in n » un ii 1 f « i issi ip 1 1 is n 

this 1 1 f in him I Itun. ul pili Inn m a ii civ 

mil ill llu mi Inn in ism s M , f I lu„h a# I 

trim tq t iq in sums S 1 1 _ f t It wiigls lo 0l 

p iu I llu p wi r I im. sii I i l i i I It llu lull 
highl t it li i t Uni in I nl it 10 DIM tl gn 
llu Hirpl m i sp d I IU md i i li ii Ihi nun 
limits ii 1 i li u tin mill fill llu pins ifwnibs 
in till si I ill n n t vi IIOli i p nir e ngims th 
t it &1 p w i 1 1 ing i I to II rs p wi r 1 Ii dit i in t 
muni urn I Iv mv two if tlu t iui iiiMms should tin 
Llu rs I is ul lvwn 

Proposed Air Truffle. Regulation — \ e jpv of tin 
, put if tlu Inti iiumisuiil ( inmiasi in if ( ivil \<r 
n mil s vvlin li tin t u mb Muiisiiv of \\ ir li is mini I 
from tin Minisirv ot tnni„n Vtf us In I u ii ri n ivi I 
fi om t must Im Unix it Woxls Hliss f III Viuili m 
lliibiasv it Pills llu rip rl iq list i liiptlil 
inltrii ill ill il iniivi nti in uni Im, ui ii ix ■ Mi ■ mil 
prop toes ti f irl 1 1 tin i Hiving I mills i i ippli 
im e a oi immuuilion >n uisliip wiili ml *p id mth l 
i/nlion an 1 to ilh w tin i mil i tin, v rnmiiitH t 
forbid pnviti indiviluds f in v uti n till v t flv nvei 
urtain spmhnl />ms it tluu tniUni 1 i vision is 
nmdi for tin ilissitu Mini an I n i t mi, >1 ill urslups 
whether plims ball ions or hri ill tlu lists In be 
exihangid Utwien tin lontrutine i urninints ll is 
also proposi ri to stnnilnrdiri th ii litmus undii whuli 
mvigatim luenses will lx gnnti I to mu hints mil Ii 
pilots Viinous annexes to tin report ofln provision 
Fm the stand irdirotion ef lights on an ships md fm 
route nnd driving Tegnl Minus md suggest a number »f 
distress signals which it is proposed to offer as i basis 
for an international standard eodu 
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The Tank Man's Story 

Ah Told to C. H. Claudy, Special Correspondent of die SCIENTIFIC AMERICAN in France 


•yl s \ on riod alnl in newspapers about tants Hut 

Mu wur I tiici b illations of Ainirn in tank troops 
I [ I s»w in linn out with henvj tankn with thi 
It, it mh mil twi with light tanks op< rating ill t hi 
\i,i mu mid Uii SI Mlhinl actloni Some troops, too 
if 1 il mv il ttlioil mliln’l! No \on II huvi I filwimi 
in dm to talk uii ml I ho hcavv tanks tlon I know any- 
llniil. ilniiil t ho il am! don’t want I > light tanka for 
n» i vi ry turn "Yes, 111 tell you about them if you 
are inti ri st, (1 

V\( iisi d Itiimult tnnl h light mo Whippet tanka 
h >mt piopli mil Hum \\ttgh ab mt hi v< n tons and 
luivi two nu n fo, uiriw hast' I i list faster than 
lluri a nn> usi fot 1 lx in to In ri ilh I hat was out 
of our tr iiibhs running aunt ft un nir mlantrv No 
son hi in hiving (auks that inn git ill of touch with the 
mm tliiv art Hiippisul li pun I uid blast ft trill for' 
Thom hllh Hi iiiiullh i in gf eight miles an hour over 
good ground mid mfintrv il lift k\ if it goes two' 

Whnt Oh mu d tin in ih the tmginei r and the 
ollm tin pilot soim of the tanks lmvi madnne guns 
ami h mu oiii-poundi rs only oru gun to a tank you 
know thosi lit tl< fellows arpn t b ittloalnpa Wo 
slnrti il in with 21b tanks Tin v mat about $10000 
eaeh 5 is moti r not unlike a good automobile motor 
four-i v limb r iboul 10 horw. -power Indeed the tank 
litiB « lit if nulomobih mo iinniaiii about it Those 
UnnaultH lmvt four sjieeds forward and reverse 
Clutdios'’ Hint ton tank Onr main dutch nnd then 
a tread dutih so < it hi r tread < an lit used separately 
That a the way the tank ta ste< red you know Two 
lovera If \mi want to go to the right pull the right 
hind levi r That diaionneeta tin right hand troad and 
li ts il run fret Hit lift hand one still engaged pulls 
the lift sidi of thi lank iround faster and iuu turn to 
the right I’ull I lit levi r bIiII furl hi r and the right hand 
tread ir lot kid I hen 'toil spin around in your own 
length It a astonishing how fust those |itlle tanka i an 
turn when they have to i oat i nough to i ut a man in 
two if he s in the wny Yes it happened more than 
ome Some Tloehea had an idea they could do sorae- 
thing to a Hennult wdh a hand grunude and tried it at 
close quarti rs Might just aa well have thrown eggs 
at ua unlesa anmi aplinli rs got m the slits And if they 
were dose t nough and we whirled her round they wtrt 
out of link sure broken legs you know, or mashed nha 
' No the Hechi anti tank gun never hurt ua to urnuuut 
to any tiling Tver see nnd It weighs about SO pounds 
and shoots a wlrnlt of u bullet, but unless it strikes sharp 
at right anglea it doesn t got through Pretty hard 
stool, you know, that tank armor What did stop us, 
when we were stoppul was the 77 Tvon that took a 
direit hit A 77 loulil go o(T right beside us and wed 
hardly know it Hut if it made a direct hi* —well, you 
don’t exjiei t to rim a war without any casualties, of 
colAw l recall one < aae where a 77 made a hit and set 
off all the ammunition in the tank The tank was scrap 
steel and the men — well, wo found a hand, and a shoe 
lust literally blown to nothing 
' Terrain’ Of loursc there are places a tank can’t go 


T on read u lot about how a tank loves mud Don t you 
biheve it A tank can slither around in mud just like 
an automobile Of course it can g > but it • an t clunb 
at the same angle on mud as on drv ground and aomehow 
wi always did fight in the mud 1 rami i* a great place 
for mud if you could sell it IVan i wouldii t have any 
national debt at all Mud didn t flop ua of course but 
it made it more dilhi ult On dry ground wi run climb 
45 degrees, and 51 degrees tu revi i sc 

\nu hoar a lot about the way i tank tan trawl over 
trom hes Hut that s the big he ivy tank The little 
fi How can t run over a trench thi way it can down and 
up a shell crater The Renault is tail hiavy, you see 
It gets its nose acruss a trench all right but if the trench 



Head protection worn by tank gunners when looking 
through the sighting slits 


is a little too wide the heavy tail drops back into it 
Then you have to get out and dig or get another tank 
to i ome and pull you out Thus why two tauks 
together are worth four aipintelv They ran 
jam themselves up and still gi t dong by doing the 
brother ait with ihains Once that I know of a tank got 
stui k and the second tank rouldn t pull it out Ho the 
officer outside signals another tank and it comes up — all 
this undei fin, mind — and he hooka that on, too, and the 
two of them pull the helpless one up and over He got 
the D H C for it, that officer 
“It s not mcc when you're stalled you know As long 
as you can move around, the 77 has a hard time getting 
you But if you get stuck somewhere it doesn t take a 
Boehe gunner so ^veryjong to git your range That’s 


why we were so anxious to have self-starters put on the 
American tanks when wo thought we were going to have 
\mcntan tanks If there had boon any self-starters on 
our Renaults, we d probably be shy about twenty 
eisualties Engine stalls, Boche gets busy, chap inside 
struggles with a rrank, takes time, 77 lands, signal back 
fur a reserve tank to come on into action No, they 
didn t put the self-starters on Don’t ask me why, I 
don t know 

• Sure, the American tanks were good tanks We 
never used them in action that I know of Those I saw 
got to trance, or got where they might have been used, 
after the Armistice But they were sure American all 
over — too much Vmencan, if you know what I mean 
It’s a national (ailing, I guess, this business of being 
ingenious There was so much ingenuity about those 
tanks thsre wasn t always room for the orew For 
instance, machine gun belts When you use them, they 
are rolled up and m a carrier Some wise tank builder 
decided all the ammunition in a machine gun tank ought 
to he in carriers, rolled up ready for use When be got 
through there wasn t any room inside for the crew I 
No sense to it, of course, the same amount of ammunition 
stores flat, and leaves plenty of room and it only takes 
n few sot ends to roll up a belt and put it in a carrier 

‘ Then there was the compass Some one must have 
read that British tanks carried compasses Bo they did, 
until the lank crew could throw it away So our Ameri- 
can tanks came over with the handsomest compasses 
inside you ever saw, regular ship affairs, gimbels and still 
Now of course, that a all foolishness In the first place 
there wasn t room for the compass and the orew In the 
second place, whon you start the engine, the compass 
does a fox trot and keeps on whirling, it’s no good as a 
rompass And if it waB, there wouldn't be any ssnso in 
it there a a map stui k up right under your nose and 
that’s all you need, not to mention a few offioers with 
flags telling yoti where to go, if they are not sitting on top 
going with you 

Then there was the speedometer Why any one 
should imagine a tank crew needed a speedometer 1 don’t 
know But there it was, ready to tell us just how fast 
we were gotug Maybe they thought, down in Wash- 
ington, we were going to establish a tank speed record 
or something i 

' And the hook— I mustn t forget the hook It’s so 
typically Amorunn To put a hook in at the top of 
the tank meant at least two hours' time In 100 tanks 
that was 200 hours or 21 working days, slowing up 
production The idea of the hook was that it would 
lie so convenient when a crane had to lift the tank Now 
the average tank gets lifted by a crane just four or six 
times, on a car at the factory, off the nor, on the ship, 
off the ship, and maybe on nnd off a car ogam So to 
save the six or twelve minutos it would take a crew to 
slip a chain around the tank, they put a hook at the top, 
because it was efficieptl 

“Oh, well, I oughtn’t to grouch We never usod the 
tanks And no one that I know minds much Those 
Renault tank* were little dandies You have no idea 
(Cos timed im papt ♦»«) 



French tanks moving to the support of French troops French Rena alt tank with an American crew 
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TIm mw teduduue for mounting fossil skeleton*. One side of the exhibit shows the skeleton Itself, the other indicates what the living animal looked like 


Fossil Deposits of Nebraska 

What Geology Tells Us of the Prehistoric Fauna of the Plains 


T HAT the largait fossil deposits in the world are found 
in the Agate Spring Quarries of northwest! rn Ne- 
braska is a fact known to probably very few people out 
aide of thoae directly concerned in the fossil business or 
inoro properly speaking those technically interested in 
natural history lot apt James H ( ook and his son 
Harold J Cook, of Agate, Neb , we are indebted for the 
disoovery and subsequent development of these quarries 
through whioh a very considerable portion of the knowl- 
edge of the fauna of this hemisphere in prehistoric times 
has been derived 

Captain Cook went to Nebraska m the early seventies 
with a party of hunters, the country thon was a hunter s 
paradise, the bison, roaming unrestricted over the 
prairies and other large game were in abundann 
Realising the possibilities of the land for agricultural 
and cattle-raising purposes, he staked out a claim and 
nettled where now is the well-known Agate Spring Ranch 
Captain Cook was not merely a hunter he was a scholar 
and sealoua student of science The foiesil hones that he 
discovered on his land ho realised were of groat value to 
studenta of paleontology • 

The National Museum of Washington was notified of 
them discoveries but did not respond to his invitation 
to come and investigate. The University of Nebraska 
first took up the work; under the direction of the state 
geologist, It H Barbour, the whole soction was thor- 
oughly explored and many fossil bones removed Later 
C aptain Cook’s son, Harold J Cook went to ( olumbia 
University and took a post- 
graduate course in paleon- 
tology While in New 
York he sue* ceded in in- 
teresting the American Mu- 
seum of Natural History in 
these rich fossil deposits 
and, in response to his In- 
vitation, they went to 
Nebraska to explore 
Since the time of their 
first visit they have been 
actively engaged in pros- 
pecting and removing speci- 
mens At one time, by 
placing a blast at a depth 
of 50 feet, they blew off 
the top of a oonioal shaped 
hill and exposed a layer 
of fossil bones 12 to 30 
inches in thioknees and 
one-eighth of a mile in 
diameter The whole region 
in the vicinity of this quarry 
is seemingly inexhaustible 
in the richness of its fossil 
deposits There are various 
suppositional causes for this 
prolific supply, the most 
plausible, in the opinion of 
Mr Cook, being that msm 
widely spread epgffo 
caused the anfaMbtfVSlki 
to th» watejpHha Nio- 
brara and fHn« in vast 
numbers they died and 
were buned in the sand 
washed down by Hoods 


Hint th«y were all covered at th< same time is evident 
from the layer of sand in whuli thev are found 

The spec inn ns obtained from this iriu r< present a 
large variety of animals of the. lower Mi xeno nnd upper 
Oligncenc periods Here has been found a complete 
ski let on of the giant Dlnohyus or giant pig < f the lower 
Miocene lhw animal was most formidable in appear 
amt bung six or more feet m blight and with <anines 
that formed Btout and heavy tusks The head was 
very long and was made very grotesque in appearance by 
largo bony growths on the skull and jaws t or a pig the 
legs wen vi ry long and gave the mutual a stilted look 
Another complete skeleton found m that of Moropus, 
the clawed horse, already described in I hose c dumna than 
which a more grotesquecreaturc c mild hardly lx. imagined 
This animal lived in the lower Minrtm It was larger 
in bulk and stature than a large horse had a long neik 
and rather smull horse-kkc head 1 lu fort limbs wen 
long and I hi hind lags much shorter going tlx animal 
a sloop intimation from the sh ulders to the rump 
The fett wen armed with great t laws \lmosl nothing 
is known of the habits of this queer beast but judging 
from the character of the teeth neck And fort ltgs it is 
reasonable to infer that it fed tin the leaves of trees 
By far tho most numerous of nil the fossils found in the 
Agate Spring Quarries are those of the Dice rot henum or 
paired-hornt d rhinoceros ol the lower Miotene and upper 
Oligottne t pm hs They were different from all other 
rhinoceroses m having a transverse jiair of horns on the 



nose lu nil subst quent two horned species the horns were 
one behind tin ether These uiimiU wire vert small 
not more than half the si/c if tin present day Aliiean 
variety I hi at impairing tuts sh >w the eompletn 
skeleton of eme eif the so small animals anti alse, (he animal 
as restored from the skt It I m by I D I lggius Dm elor 
of the C dorado Museum of Nalurnl History at Denver 
C olo 

This method of exhibition originated bv Mr 1 iggins 
markR an innovation in fossil display The two tuts 
show the two sides of the saint exhibit one side shows 
the animal us it npptaretl in life and the othe r shows the 
assembled skeleton oeeupymg its exact relative piRition 
in the hollow interior of a longitudin il half of the re- 
stored animal This new method of skeleton mounting 
is now on exhibition m the Colorado Museum there 
also mav be seen a slab of rode four and a half by six 
feet in sire taken from these same quarries just as it 
occurred in the furinati ms and showing the fossil bones 
in high re lie f 

Although promiscuous prospc, ting for fossils on tho 
land iiwiii d by ( aplain ( ook and his son it, not ulluwtxl 
they not only pe rmil people of ru ognizcd authority 
in the realm of palcontul >gv to takt nway all the material 
wanted but such people are most cordially invited by 
thpm and treatid with the utmost iourl(*sy while them 
and given eviry possible assistance in the work of re 
moving specimens Although most of this work lias 
been done by the American Museum of Natunl History 
of New York city many 
others have been aetiydy 
interested and have taken 
away yaluablt instc-nul, 
uotublv the ( arnegie Mu 
scum limit r the direction 
of 0 A I eterson, and the 
l mversily cif Nebraska 
under Barbour ns already 
mentioned 

German Glass “Film" 
for Motion Pictures 

I T is reported that anew 
method for jinxiueing men- 
tion pie tun 8 by prijeition 
through a glass him (on 
distinguished fr ,m the usual 
commcmidfilmufoLllid ml), 
has l» i n w < rl i el out by the 
management of the famous 
optual glass works located 
ill b mi formally 

This lie w glass him 
has tin idvnntage of 
being nly one one hun- 
dredth is lirge a» the him 

This so-called glass 1 film” 
is in reality a very thin 
plate of glnsR upon winch 
the nceossiry nunihtr of 
prints are made and w hn h 
is shifted met hame nll\ be- 
fore the are It is not 
known whethir this me iluxl 
of projection is in commer- 
cial use 
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Correspondence 


lb lb Editor of lb Htiaannc Awkw 

Bdnnu to tha eonaapoadewe that appeared m 
MMHO f October Jflth alow m to adcf a liUk to 
Ifc Da Bom ■ Bad your dM-urnm of this nh noiaraan 
Km my — «■ oof in ( airfomu It ban bun my 

uim dnva tor mika atom the highway with afl 

the road, fran a flaw hundred Art ahead of the ear and 
Mod tl la the ba n ana m eetbr dkreetm, appearing 
hha a bb wlli Iwa houra and vahirk* reflet tad 
ngtaa llr Pa flhaae baa observed n Ohm and IVimsyl 
maw Iha “water * appears to mapanlr ahead of ua 
and aa laataag haok it seems to thee ai upon th ipare 
tbmmh wfanh wo haw paaaad 
AsUr Da flhaaa's diagram* indicate the ravorehls 
m J *— for Baaing th aungi ■ when the. baa of nht 
m toms to and parallel with tbr knrH of the read Jftha 
day ■ only modsretidy dry and warn thia lme nay faa 
Soul J1 ndhaa above the road but am turn whan 

heat and dryiiam are aawewTcaawoflen the eaaa hew, 

the aunga may be aun from ahight id moral saw mt 
I tfank timid Mr Da Hhane will mi hia eye down to 
about tha heal of ha apnea tin ha will nee the nun* 
era ao a flat heel read that haa not the. ekprewaon. 
toowa m ha diwwng 

My theory a that the minga ai turne d rather by 
(Station than by reflection from a heated layrr of an 
uoradutaly shore the rued After the. auu has leu. 
ahamg amid hm tha ur abrew thn rad ■ Intrd 
faw loaduabon fleam the ground and when Ihcn ■ uu 
wmd or ethar ehalur borne the aa al the ground a hotteat 
and a eoolar falser up the ifaaajo » - , 

tamparatnn bang cradual aa the hiKht 
inrnaana Thahaatadairlaa ikMuptual 
aa mil aa aetnal driest i, n tha light 
would follow a (nrrtdhm. A 

Am tha ny irivth from R it paawa from 
one amdium uto another of less denote ■ 

and bare ■ rrfraitid away from tin pu m 

pmdiaular When it Rita to 1 it haa been 1 

refracted aufflowntly no that H * irauUing I ^ 

alamo eaactiy paealhl to th aurfaei of 
the ground Undir that audit mne even 
though tha uitual an* fur th alnta at ™ 

1 baaztromily amull it m atdl huge enough 
to cauaa total reflection lhn nn lb mi 
•taita upward from U it ■ paarag throuiM nadiam of 
inrraaang danmli and m aieordingl) refrai ted loaned 
the rapaadHdar Iha nr therefore pome frem B 
to A dong tho e iireed path abowa it mime to th* e>« 
at Auttodieaatam VU and B appears to be aft Ihe 
imp m aaan uive.rted because a k rood r»i from a loe er 
■mat of the ohjut ilun H and t revelling a path that 
Crop it to tha e»a at A atarta at a km aagh ‘heath, 
upper can, n n trailed U<a oa both ita downwaid and 
upevaid paanga and finally narba 1h eye mem martv 
hortaoa tally, giving ita boiihp B u apparent peutwn 
above B la tha diagram th reftaetwa m gpatlj 
in igg i* I to make room to show Iba auoad mv wed 

''"itietoba'iiouTthat A .aanotaee th feetof theobyet 
Bar aaything aba oa the ground almul that ohjaet 
boaum a0 tho hght ksimg th feet at an aag h tog 
emady grant not to Im totdlrnfluUd haiklo th grand 
hornttondm mufniea of to* layiii of « ** * 
idnwtad aaflk rally to pra owe th dmmra bmd 

i?E a. 

aaatoto with toa road and that mam dial mv afaareto. 
ha tha raw beading of tha nya aad On higher ton 

£££ 

s&Tttirjssrs 

haawto thathh object. toa obarmr hkewtae aaaa th 
uppm partwaa of that objoet in ita proper ponton^ 

UMaaaBay.GU 

1b Iha Mtor of ton toMuwit c Anaa caa . 

Thn road anp ■ rar ttmmm m thahrahaf oom 
of oar aM I lot (band it at Waahngtoa oa 
ft a S C Am araaad Mb ft, * W, m lift 
14 fed tooatftt than wm to Mka a araenMua if it 
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for your comaporektuc. eahimna but having subn 
aueatly found that it aan be seen Hun dmoal anyannn> 
dg> (uaeluikd that moat ptoph muat he familiar with it 
Oowevu, aiRi tourbliugdtiuUdapaii lo il indie ah ■ 
that the may not bo tha cm 1 append eueh obainationa 
■a 1 have miiiki 

At the tuna moo tamed 1 uiwd a hunk to pt around 
with and tm the aurage. w vnal li ui alii Irom th middle 
of the aaphalt paitd atm l mind hum th rnhwalL 
thn may anognt for ita n m 1 1 naim lit th majmiti 
It enourta in aa apprammi of Hilncm bv th Idurnd 
nfliiUun of pama* objeilu on I hi i aim ml auue W 
to 1 OW feel away I ha>< dc\pi mbd that it iut off 
tho baei pait at tho obje I tv ulmnul liy Mr Du 
Shane mi tha muat depend aonnihat upon diMann 
and other lonehunar It ocruia almmd inlinh on 


aaphalt pawd at root a, oeeamemllv on roarodam iiad> 
It ■ \ Milile muraovor, not nnwh on «am mmn\ daja 
but almoat • qualhr on eold giai daye In each earn no 
doubt Ihe aun M tap haataig agent but in the biter i e* 
tho heat w roved owe from th hat euuiiy da> run 
to aukn thn rolipr immediateJv a lore th* 
pavement aalbemiUy warnar to pmdrni the total 
nflaeJm I have aaaa the mirage in Miheauiee cm 
aaphalt and m touth luma I have obaervtd H too or 
town tunm only oa an ordinary prana dirt mad It 
■ natur al that tha nuuga should oeiur more frequently 
m southern ■!»«—»*■ than m northoro, hearo A ■ prob 
ably non or baaof Blinly u a uat of our utiu 
Whdo on torn robjaot 1 mat point out that th prune 
mirage whereby tram, buildings and other objeeta no 
the edge of the bonsoa, three or won will a root an 
univenaOv awn m auumrlime mpimled hyalaiirof 
toy from the. ground, ■ just the oppmate of th road 
mirage or of the daaert nunp tu nit the path of the 
vmhb lav w eonrava to the ye und instead of enavn 
Iha kind c f mirage a the roim u that seen over enter 
an \ white akmg tha New Fugl.ud part and perhaps 
toa ih n II rodioatM that Ihe air nivt the grand 

a fooler that that immediately al on it I Hit ah tha 


» eapWaod aa the grsaad af wAwctma ■ 


a no llMvatogomraf \ wro h i iriupunelinis 


lu th 1 ditor of tho Bcuanne Awlui an 
1 I ti nad your dmnptum of the nail mirage and 
hate gnatly enjoyed the roim llewij. In d in Oho 
marWuMii for four y«aia males it d ullt mliiesting 
to im I n virrowammgi m ohii lul set era! ti in 
agoreaeluf one appealing ai tb outskirts ti I ok do 
Then u erne pint whlih 1 uish to dispute in Mr Du 
hhane ■ dm nptua I have nra msnt nuragis in th 
hahaudk of leaa, and I dent that a hut dat a mus 
■ary Our boat muuaro ait mid hen belaeiu daifawaL 
and sum atthn^i at this altituk («70 feel) tie 
night, an uxd aoough to roqurn us to sleep under be I 
eJothng Lady pnm ■ th heel roingt season hi 
I ran Loahru your dedmiun that a smooth nr fair 
surf sea m a aew a ar y, aa plowed grand doea not M'« P al 
roniHa and oa tha aaeount *r are stung kw nurapi 
every jesu Many a morning 1 have am hifls thrij 
nuke distant which an mvroble ocduanly awl oto 
loyally 1 pt a peep at two towns eight and t well i nil s 
dwtaat napertiwly, whrh ordinarily canuut h am a 
barouro of thaw lying oa lowir ground I hair oftei 
wondered whether tha mirages would ha mtaaaihed in 
a hot eh mate and hope Mr Du Hhaar will try aoaac 
obaaratma at Oa turn of day I have mur tom e d to 


lb tha Editor of tha BoaanRe Aamnr 
Aa nguda tha aungatiuu bom ltaaa, naoo wntmg 
toa kth.ro which you pubfasbod before I have am the 
reflection on cold daya, hut natch rioaer to tha aufaae 
of the prouad and ngawtag a br ig hte r n alight The 
loardutoaew awagm poS of m the above letter an 
arm aaaa u torn part of the rountiy ao tor aa 1 ran 


kara thm is perhapa dm to the bin en aurfooi brpili 
coven d with Inea and the pr sent f mote, lumalur 
in the atamaphei 

( P Da Simm 

In the lditor of Ihi s itvnn Vain an 
P erhaps it mill nl le i i i to linn tl I i scimtih 
friend with all m 1 dis im. I Hi inslim if r ul 

mirages braght up m a r ulisi li it j urml i II 

rot that la lias often Is ne I th ri i the le el I 
streits hen in V* V to u 1 Hi I Im u tie sm n r 

Of e wise it should It |i s II t it I ut th n n ist 

In i limit wmxahfr and it mil li 1 1 iilnl i‘i n t 
shire that that limit is Dearth if o ir m trq di 

Vt ( I 

Hruoklvn 

I • the I liter of tb Nunmne Vhmuiau 
1 have nad in lb. HeiLNiini Awihuan ti tha Alii 
October IUIH an artifk entitles! tht Himd Mirege 
and It see um that such a iihonomenom m ran in your 
count ri In that connection it may be uf ml rest tr 

lour readeis to know that m Hall there m a rouutn 
whin the Mirngi m toanetinatie vis tin Mnit of 
Mrwaus I nokmg b mi tin ( alabna cewat tb oharrrer 
freqiaatly sees tb bouse a of Miasma, a town um Um 
oppamte nbnn about IH kileimitru thataat, n fleeted in 
theaaa lb pheuumenon n raUod tha hnU Mar 
gens and in the loan of Heggiu l alabna there ■ a road 
with thn name due to tb frequent h oc st renew of this 
phi noire non »ba travelling along it Iha nflartma 
ai so clear that the number of the uindowa of the Measure 
bums raai In counted 

Ynnr i r|>l ana lion of tb phenoa non is quits rorrmt 
tb only ewential condition* to product it ■ a nry clear 
and e aim atmoapbn In these tondiliomi the atm*. 
spbrt h lompwef of diflinnt bin of heatid aar 
Dust lai lcs ban ebffe n nt refrert m mehsiaand any 
is tkviitfd from tb at night lun until it alnkt s a stratum 
stuangk ahieh islnu smell loproiliier a nc. wn tract ion 
■net the, ai hue the total nlhilim tb lav being 

p rtiitk rcfleeUd as u tb o|,ti al pram 

It Milan Italy l Paviimb 

' fi How Beat to Make Airplanes Safe 

loth T ditsr d the *-e n ntipi tacucAN 
li _ In tb eeiTspndfmf idumned the 
tT’ 1 siishik \wrui an Minh Nh 1919 

1 the ah ve subjeit is iimpiih naively 

9C (i i ihe writer iiiu. with Mr 

( utin A jell tint lb miekru pane 

chute h unde iuili as a dm e of aah 

ly fr avntom Vflir rliswfnng din 

tag pHne a enkuts mt three fitiMmis 

IhisL wpiimnk al high allitud a tbm 
at low altitude s (dim lending) and 
thnsa"whi h ire t> b iikntihe 1 as fares Mr Vjtllo 
p tuts uut the eauain of sul i lie ala lit safa 
tb a nd line funusba tb nurablming majonty 
of lsm.s (rairelnam ind ah ms tb paraihqie 
would be if no iv nl Mr VjUl, auggiNts a device 
that would save litth tb nij< hint si I lb wcupaoto 
Hi eunlinuea Stub ad vi eshmllli atlaihedat lb 
must auitabk. p ml anil m i»t I e within easy and im 
imdiato enntr I f tb pile I It ahiuhl imumt of a 
enUapsihte fromi r wired with filnr renekred hn- 
reuating Mr Vl«41 furtbrevpluns tb upe-ratioa aud 
fiinrtinn of th. dm e and his ixpltnalim la somiwhal 
diamptive I i dime whuh tb «nbr his wirkid on 
f r HLverd lean sod new duel pel into a piwtual 
p malnhti ( S Fntrnfa are puuimg It consorts or 
e II pul li rigid aeim rigid win nud surf bus whrh 
gnulu illv or instantaneously c in b on vert id from mm 
reseat ant and nun wnght Miatuning pi ires lot auailuwi 
(emergen v aifclv-phnga nduemg spud and at tb 
bum time me nosing tb weqjit mistiming nrra of tb 
maehne aa a wlink lb si aafeti plines may pertly or 
wholly b put into or b put oil f— um at any tana. 
Ilua aafUy dune has Inen devil qn 1 integrally or an 
part of tb flviug-maf fauu itailf lb aafityr planoa 
wbm must ire ream by 1 1 r >.if demnlk the total aur* 
fare an a of tb me bine Hbanolin uae thoyhavv.no 
reaw t snee eseoptiag tbit idiablrafor tbir mampidatiim 
homed tb at itimetg ^ukplam ^iriatng to camber 
ugh* of inn knee 19 m ratio of ibid to am gap, 
■derma etc mer follow approved scientific ham with 
nfueaie. to specific measure writs in nreordiaie with 
p arpa aas for wtack tiiphma are halt whatbr far apaad 
w weight parrying bit th gtreril farm may nevartb 
lam b made diflinnt and in prat of safety pnrtasi 
lariy, be made greaih aupe rmr to pr es e nt heavur than 
air ’ flying mnebnia Tint flights of rafaher atrand 
propdM-modeJa an not ao difbalf bat baling or 
damoBBtraling tb eontrol or manipubtra of lb safety 
plana, on such modik in flight a ddhoult nuked 
aalrunorofa! f. S Nauoa 
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Our Marked Highways 

How Their Marks Have Led and Misled the Innocent Tourist 
By Avis Gordon Vestal 


May 10, 1019 


I N in in linn ‘I 000 inili h of touring I 
luvi n 1 1 tin ii i|i, mill, mi i f si ml 

II) in n i I uni ■< ml mull nit, r il 
t win I lux 1 1 n illuhiil Hu H|M III 
ilignily I n ii urn I In'* I* 1 ' i < I 
mi 1 m nl fr in f In it »\ir ll 1 n In 
IIikIiw iv mill hiiyi puixii III N Ii ml 
Dlil 1 1 til fr ii mil i ii I * I' rmliM 
ri il c h I Ii i\< h i ipli I Hi III i» 1 
N , II « fi n ( In I ll Itli I Hills 
unit lln ^ II ml n i I 1 ii n 'i 

(In INI i h 1 1 ik D i l D II tl>« ' 

I nni fiinnli ii w il Ii ll If ii lint, ii 'I n 
un I tin I ii i i ll II Iml II'' I "i i 
K»nl ill il I n ll i t I" '"I ">t «' i 

till MlHhlH<ll|l| i Ii \ i s III High" i\ un I 

tin king if Ii il H < i ii" I- "iimiP'K 

wilh 1 1 v i 1 1 I lit i ii In nil tins I 
have m l 111 x I in I il niitSMry In full w 
Ullltll Mill I in"' I iinls IX in Hit 
writ ill In If Ini' nn hIuIi IIIithiih nhm 
t |il n i h mn' fmni tin mum Inn x of 


nl 



r ull dim i xpc m in 


I iiiiihI mm 

III il t ■ pimx 1|| 

tin Ii ulitiiiiiul I msili ul i in nl m nls is g mil Inn uml 

I pn >r mill I t rip- nip Hum m < nr Imp: In win lln r Hu 
Hi i iiiri ruin foil in I In in mill Hum uliunf nliiii In isund 
n In I In r In lx giiing or wlullui In mu mil) H|ninluti i ii 
thiH« )Miint> In nl lu r m nls thin hii niirkiil rinds 
mil tin re in nniiiiirki I rinds Pursuing the ninllir 
flirt In ■ uinnm, tin iiiniknl nmils tlmi un i nils whuh 
un iiitilligi nd' iimrkiil mid lluii un rni Is nlnili m 
nut thin in r muIn win linn m irki Icnnliiiii nxl' mill 
nimls whn h m mill, I hut mti rn Hli lit l\ tluri un 
mills mi win Ii tin murks iii in uni mud mid r mils m 
wlui h thii* nn n I 

III! uni hirti rnl mm n turns f«i|uiid hilt" ti 
unk Im III 1 1 Mill Ills In pnint t hi pulh I III nfti ii the si 
dire i tinnn iri \ 1(5111 mil 1 nfuslnit W 1 n mu linni'tl 
t ll it it WUS i III |1 irt of w mlnni 1 link lit Ii ml t w 1, diffi rc id 
inf n limn I h mil thin t imil i tlnnl for s di tiding ' »li 
Bui mu nfli 11 ui|uius 11 sittud whin 1111 hum in is withn 
nulls tiRivi 11 

Vu 1 mi it it is In ri i|(iiiliun of llus stuti of imuix 
that iirtiin impliil iniilor rinilis lictwcm tin sivunl 
■1 1 tinnn I,r nur 1 mini r' liiti lncn dignified with nnniis 

II is in further mnguitnn if (hi ncisaitv f»r huping 

tin luuriHl straight in luu ti minus that a dnliintivi 
minimi lion linn mlopl 1 tirm uuh eft him trails anil I hut 
this nyintml him In 1 11 111 in ur Ii ns n>sti main ulW nnd mim 
or Iuhh 1 uuhjiii 11 nisi' mid it mou m Uss ngiilar intervals 
paintid on Uli pliiini pnliH »tr uluiigsidi ilu highway 
The uli n wall net Mini in an 1 xi 1 Hi nt mu I olio wing 

the )Niint(d poles is the surmt nuthuil of finding the 
main towns whin iiiolm nnd pirHonal uup]ilu.H mny In 
hud It nn uuh lomraonl) Hint tho hist topogrnphii 
lint linn Imi n drnwn to nvoid nwnnips unlmdgiil Htrenmn 
and stiip hilln In I hi arid 
wiiHtuH of hiiiiii wiHlnrn nginiiH, 
tin tetiili rfimt I'm tin uilihir 
tin 1 li ndi rfo >t 1 nn w itlinul 
blu/untd trulls lastly mid ti 
liming hiiniu If Ilu jm nU of hnding 
n<> water nnrnnih no gningi 

Nairn d aud iiinrknl rmitis nn 
■till young in iiiohI purtn of tin 
Imtnd States With I hi ir hud 
ding powtrs tin \ muph itrtuiu 
ihniiiu wi ikmiisis I yen the 
bent Imyi tluir missing links 
Too of" 11 r ihiIh uni designated 
un noghilid until Iht luurlttru 
In I milt il Ii gihli or 111 w puli n an 
Mt whuh ili mil iiilloet then 
inlif-ntiim l of s'iuIioIh Sum, 
tiinihtliin nn mti rlmlin «f mike 
wlun 1 11 nl imtiili'i Iiih 11 t >tt 
lun u roust d 1 1 ilo its lul S01111 
t urn s I h nl ri v ilrit x liitwu n I iw ns 
luvi n sillied in piiintuig un 
authon/i Inltirnuti'i loutwiwilli 
nut |iropir plmnrdH al the junr 
turn to 1111I11 1I1 t In ir true ihar 
alter Olliir imiui littli loin 
petitions hi' 1 lul Liu (llmnn of 
some itrkwalir [(immunity to 
tear down tin highwiy signs and 
destroy them or nmvi them 
a, run to tluir pil l>r mill of tho 


hreiting I. WO uignH along the Uncoil Highway between Omaha nnd Halt Like 


mnd \ sourt 1 of ormr in thi I 1 Wisi m thi ftiiiing 
111 of min ii|h 11 graying lnndx Hr, ugh wlmli tin trull 
fnmirly mimulcml Anutlui w ikmss tomis in the 
sitting up of new truMroadn nftn ill marking part' luu 
I, un llirnugli making roincrx wl 1 ll mufiiM. littuum 
nl thi ir hi k of signs 

In g, uinil tin Had m iihih i f ill w through t hi 



nnd then to nidu.uU that onr is on the right truck 
Where pnitilt d poles ore lucking 1 thoughtful former will 
miiiietimm pmnt the highwnv luurkcni on his fime 
luntu nr innil box or even on his sil 1 

Ah mod highways make In puu I angles oni inn 



never be certain, in tho kboenee of a mark, 
that hu proper lourse nt any corner bet 
straight ahead, even though he knom that 
to be hu ultimate direction I have eeen 
more than one ornenoade with a angle 
iwii ewutly at tho corner Don thin 
me in straight ahead or turnT Even two 
I tolls may be ert umbiguouoly The 
placing of an arrow or » hand, or the setting 
of eecondniy maiked poles beyond each 
1 iimor but eloae enough to be vimbb from 
tt, would resolve the difficulty here 

A symbol painted too low will W over- 
grown with weeds in the summer Worse 
'it it mav meet a fate which 1 have ob 
si ry til along the Cannon Ball Tnul Poles 
origin ally markod with blaok ball and C at 
inaufhc 11 nt height had decayed at the 
ground end been leset In their new posi- 
tions the marks were actually half buntd, 
difficult to find when th, ground was bam 
nnd quite out of sight when them was anv 
grass 

On the straightaway course through the 
inuiitry one inusl slow down at every 
i orncr to rend the marks mid bo prepared for a turn if 
need be I hm could Is ehinmnltd bv the placing of an 
arrow about (i 0 'anb Ik fore lath tornnr, to indicate 
that the four* wns not going to turn off Thu arrow, 
or pi 1 haps hand may be painted on the pule above the 
symbol or il may lx a aspirate silhouette nailed to the 
ji di \\ hen 11 1 111 n to right or left looms nhead, the addi- 

ticm ot the mil ml It or L should lx mode equally in ad- 
vinu of thi 1 01 in 1 to warn tin dnyir to slow down for 
I hi turn 

An nlternnti'c routi of real sirviw when properly 
di tgmili d may lit m mi a frightful nuisance when its 
1 harm Ii r is not plainly mill' nl.d 1 here may be a short 
and dins t mute across thi hills nnd ravines between 
himtliville nnd Brnwiiville pn turasquely wooded and 
quite p usable whin dry Ihm should be the main 
route 1 hi second or optional route follows on in- 
direi t murs vis Jontsi 1II1 , i rousing but one of the many 
tributaries of < rooked t reek it will he safer and raallv 
tune saving whtn thi flay is wit In make the loop 
u uoun-i of satisfaction ralliir than of disgust th< re- 
s]mn 1 1 v 1 rlUMitfm nf thi two routes should be indicated 
on the sign at I he point of divergent? This might bo 
limn 1 ilhir by a sign that giviH fidl particulars, or by 
soint suihsihinu of graphu representation os that shown 
in the mt Presumably if the ihoitu is left to chance, it 
is a fiftj-hfty split that tho mntonst will make the 
advantageous selection hut it would be hard to con- 
nnn him that the odds are not about ten to one against 
him 

1 here is another type of trouble frequently met along 
the ‘ Blank and Yellow in Wyoming The mate con- 
sists nf a winding course around un interminable eenee 
of buttes Ae the land is un- 


dmdual whim break a new route 
in the hope of avoiding nits or 
finding a loss strep grade, ac- 
cordingly before nearly every 
hill the winding trail eptate into 
three nr more divisions, with ni> 
indication of which one should bo 
followed 


■ode of the y 


to meet I don’t suppose it ■ 


1 every a, 

gh this country, but 

it should be pmrtioable to label 


A fault that eaneee mueb eon- 
fusion along the Burlington Way 
is that the feeder lints ore marked 
JdentweHV With the main route 
Such lines, If H u felt advisable 
to label them as nut of the mala 
route at all, should use the 
symbol of the main line plus some 


jsn 
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the wetdt "To tit# tfgooln Highway " Huai 
i-M 

Tor omranlMM ib night travel the palm muat be 
Mm 4 ed to lowa'e Greet White Way Of eoune if all 


oo their polea, they eould not be a distinguished from one 
another, but enough modification! ahould be pueaible 

The telephone pole ia the universal earner at highway 
marks— whan telephone* emit Where poles are lark 
mg highway aaMaatiuna with lufhuent funda have 
placed new polea, well anchored by wing! below the 
surface The ment of durability ia here !upplemented 
by that of preeua location Tree trunk* and fence poata 
aa well M the baiuatradea of bridges and culverts also 
aarvo, but they lade the laat-nanud advantage When 
eU theee fail, aa along parte at the T ellowstone Highway 
boulders have boon laid at forka and punted yellow In 
m yfnnnw i gnaing landa, short wooden or metal posts huu 
sometimes been placed to cany road signs These the 
cattle have ueed aa rubbing posts until tho signs and even 
the poets am demolished So without at all excusing 
the highways organirationa which have fulled to ton 
the mark it will be soui that tliov havo tlioir problems 
and that it ill becomes the motorist to abuse them in- 
discriminately without stopping to rounder what thine 



In Cs Is shown hod tho » irlnt in firml 1 
mark or to make a tons d> u. i through a vU 
direct road U B was aval lal I In <4 ihn ma 


The motorist a diffu ultra in dnving through a town 
or city in soiuowhftt different from tho one* onffountcrrcl 
in the open country, yet they are none the 1« ns rt al If 
all towns won traversed by a single business street in^a 

but this is far from being the oace Tbn nulling of tin 
trail through towns is highly Individ tiaiulii and munt 
annoying It mav paea by within sight or a town ir 
out of vmw It may croas tho town in a bee 
hneormaauoceanion of angles The motorist n 
eourse may be appiouniately diagonal or hi 
■nay be led unwillingly into town and out aguin 
in a loop paralleling his in word mum Hi 
may avu be obliged to circle around Pndunk 
and tome out again by the very road that 
brought him in 

I find that ono is led into an unnecessary 
number of small towns whirh are not it ally 
upon tha proper course W hen enough towns 
lay dirootlv upon our way to provuk for all 
our punhnaiog needs we would froiiuiutly 
awing alternald) ninth and south of the direct 
line connecting thi roimty atata Why not 
legitnmao this procedure by providing recog- 
nised loops, so that tha long distant e tourists 
with no internet m the villages tould ride 
straight ahead, while the local traffic which 
must enter the town could uae the alternative 
route? Aa an illustration of this suggestion, 

I show a sketch of our actual route through an 
insignificant Kansu town where wo were obhgod to 
rule out of our way and twice cross a railroad at grade 
although there was an equally good street which would 
have taken us directly on ourway had it boon so placarded 
that we eould have found it 

Leery town means some delay if a detour must bo 
made to toke it in In addition every village means 
•towing down, end the smaller the settlement the 
•tower the speed demanded In a large eity an absolute 
halt may be required at eaoh of dosana of street < rassings 
Aa towns in general arc more poorly marked than country 
roods, eaoh block means tho possibility of getting 
temporarily lost A town with gaps in its marking is as 
bed aa one with no marks at all In Cedar Rapids for 
example, we followed the brilkaatly painted Rad ' 
symbols into the main business district, 
eseeed abruptly and left us stranded We 
aa hour In search of a police man or a citisen 

t us, and finally tot upon some dim old marks m 


Lighting an Automobile Driveway 
By jBvan J Edwards 

I I w not at all unet^nmon t find in anl imobili drive - 
suv to u private garage ii Hit la I ytrl MtiuUtl 
betwei n a house and a gati r fm | ,xt I n hr swli 
iircumst tniia and more pirtieiilirly it wit weather 
auurnti steering ia naoessurv sink _tho mr is Umg 
b irki d lit 1 1 the street 


3 ££au 


1 J 5 ® *1 

1 . U .mjrrit 
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The slteatlun that makes barking down the driveway difficult 


llir pr blcm of lighting sudi a ilrni at night his iu 
this instance Iieen solved bv in iintmg on tin. rtui wall 
of thn garage at a height of out f Jl from tho ground 
ami a distance of mx lnibus oulsidi the lrft side of the 
drivi a regular spot light intended for the windshield 
Tho light is mounted low so that it mav all wt under the 
fendtrs and running-board and light tho drive to thi 
nar of the ear In attempting to usi this nn thud thuro 
may l>e trouble from objiiU in thi path of the beam 
easting long shadows not parallel to the drive then by 
causing some confusion J his i an Ik avoid) d by placing 


a small post a foot or no high so that it will east » h og 
shadow ixaitly parallel ti the drivt, thi tv by provilmg 
a delimit, and muruto lino to atur by whin ba kina 
out 

Thi spotlight may he operated from a eity lighting 
iiriiut by the urn if u rtgulir uiljuntubk, voltage luv 
transformer for rmluting the ll'i-vi Its alternating cur 
rent to the tt-8 volts n juiii d f « tb lamps 
This arrange mi ul h is Ik ii iii urn for some turn i n I 
has bet n found vetj siiisf i t nv 

The Strength of (ammenial Liquid Glues 

M os 1 of thi inmniiriinl hqui I glu h m manufactured 
from tho skins hinds and h v minimi. Hidden of 
fish Ottoman wadi by spinal tn itimnl f tin glue 
i xt rutted fioin the hubs skins mil 1 ms of eattli, 
Mom< foi siHiial uses art. pn| mil fiuiu nlareb from 
various natural gums r from i urn in 

41 tin I on cl ITodut ts Laboratory lists win mad by 
iiispett ra on a number of this< lnpu 1 glms which 
showed that they differ vety widely in stmigth Sirne 
of thi in an s , vvi sk as to Im’mtin Iv uusuit ibk for wood 
workiiij, p i| while utlieis compare fiviraHy in 
strength will Hi h t glms ilu glu h ti Ud varied 
from mu wlu 1 ivil d n finding fine f )<hh thin 00 
poun Is pc r s limn null t > mu with un adlnMv slicngtk 
6t> turns ns gn it or m n than d 000 poun la p< r »i| mrc. 
inch 

1 1 |uid glum mav Ir tested bv gluing tigrthn pun 
of ipi cinll v sili Ud liuil inipli blacks plating Ilu m ui a 
testing mot bun ml me muring tin f tree r pun 1 to 
shiar them apart \l ut 200 Hpmtntns u pit suiting 
2b difTereut gluts luvi tom tistu] in tlus wu> at thi 
Labnrat iry \i< i ling t tin data thus ol tallied a 
high grade liquid glut all mid luvi an uvirngi slieuiing 
stn ngth of 1 700 or 1 NOO p muds per s ju eie inch 

In aelditi jut » uniform high idliiMvi stn ngth 
it is e vi lint tint e rt nn other ehiri ttiisli s 
an d sir lilt in a liquid jjue Win n spn ul 
up a w i u 1 urf i i h n hh ml 1 sc t and dry 
raj idly In it ntain r it she uld rein un fluid 
and will all t all nullum te iiijnr itures 
It Mi mid lie elistn ml sh el iisistaut It 
hluuld ti t le uuusuillv MMiptibk tn the 
all m ot lijJ ti uijk r iturit high humidity 
in >1 Is ai d 1 a ti na 

I hi study guv e vulc n < tint the sin ngth 
if liijuiil glue like that it hit glue di 
pm Is I ill. I\ ii| mils biilv or Line km bh ni 
stn llv sj liking up ill its viscosity Of 1) 
hpul glms muinm d the line hist or most 
vis IIS jJiiih shown 1 th gnxtrat adhesive 
sin ngth 

Piling of f on crele Pipes 

P UIS modi of iuu nil are a new dovil- 
upiniiit in some quirtiis and have been 
n pi icing cast iron piptl 1 toy are now being 


udentally, 
d to make 


itdMrt benefit the town any, 

eowm purchases, but the delay put us book ... 
to tot them go far the next day and another plane 

that far too few towua add to thou marker 


is the arrow or the R and L sign on poise between 

” . * — -*■ — *-■ u os 

to the 


Torewanung of turns or straight paths u 
When "Thro L to 


dssbwbls m town as in the country 

Right" rig ns are wed they afford an ideal plan for the 
peering of highway symbob and other detailed informa- 
tion Columbia, Mo, an the Nationel Old Inula, ts 
conspicuous in this reapeat In the same breath might 
he msstooMd th» admirable night dnving along thn 
eooneef the Lincoln Highway through Baum Boulevard, 
Pittsburgh, where the atow&ightieg fixtures carry tha 
h%bw»y symbols on tbmr gtobss fWe ■ a feature that 

dme rv ss wide eopymg . 

sre omens the railroad, 
mark* be eat rioee to 


It ie derinhto that ‘ 


through the town 
A tbeMgbway 



used iiibte id of won inn pile** in the construction of 
wharves m 1 nsmunia A laaiuanian paper rrpenta 
that Ito first of 600 concrete cylinders was turned 
out recently the cy linden to le used to build the 
wharf inside the new bn ik water at Burnie for thu 
aicommodatiun of deep s> i vessels 

The plant has been installed m tin blockyard at the 
harbor and the jiioietdings were in tho nature of a trial 
The ilrni n1« cylinders are 10 hit long by 4 fret bjy, 
me Iiph in riiamclu the cone re te being 12 inches m thick, 
news 

lo pr duco them a M«J cylinder m placid on four 
whn Is, and dnvon by an e lcctnc motor revolving at the 
rate of from 260 to dOO revolutnms per minute the ton- 
crete is thrown in and the centrifugal force thus produced 
gets nei of tbe water It takes about a quarte r of an boor 
from the time tht mold is set in m it ion until tho concrete 
cylinder is ready for removal wbieli is tiien lifted to a 
storing place by a crane Three 12 meh pipes can bo 
turned out in se ven minutes T he krm make down to 
4-mch pipes and the molding i\ limit re n volvt at a much 
mom rapid rate for the smaller work decreasing in spaed 
with the increase in the sire of the pijie lo obtain the 
net ovary height in constructing the wharf the concrete 
cylinders will to. plan I on top of each other eementod 
together and secured bv an 8 mek ateil band on tho 
outside at the joint i ho hollow space in the oylindere 
will be filled with sand 

The pipe company secured during October and 
November last online for large quantities of cumr te 
piping One municijudity has unit nd 5,400 feet for 
860 pounds working pnssun teold mining oompanua 
have ordered japing for pressures from ISO pounds down 
to SO pounds Other orders have come in from country 
districts for culvert b drains etc Some excellent test 
results have bran obtained with pipea Two lengths of 
4-inch pipea Jointed together with a collar joint have been 
tested to 800 pounds per square nub without showing 






The Seagull Flies 

Special Factors in Connection with Naval Aviation 

By Paul J. Haaren 


W HFN aviation u thi topic th. pirlurt conjured up 
by the popular mliui w that of two pursuit plums 
engaged in a thrilling air bnttli ovn tin lima in I ntnu 
Iho refilling publu have hr aril null nail nt now dlVLM 
tail spins renvi rm iw nU uud all the nthu tricks Hint 
belong in tin hng of the purHint pilot Jim hivt mill 
the piitun « «t that In ro of the day tin mi ukI n ml of 
his wondirful exploilB in tin mr Ihnr nil igmation 
ehiws to I hi in fnmn1i*nn of Hiimik \ Pups lmiiihing 
lowiwonthr Ilium ( upi mii destroying \iwli urn bins 
atroHs Hit tilimlii Ih IlMViliiidi tw toping low tom 
tlirougli »ln uir In tin pull ul n Iilurtv iimloi and 
st lit tilting d< ilh and dun 1 ili/ntron m tin nIh|h of 
irmc him kuii built In lliruujliotil 111 * nMiuirl of (iirmin 

Wait i fl\mg Jins not hod till puhlu ity if I Hid flung 
Navil u vi it Ion is a t«rm not suggiitiiig mii li it <h n 
put uk to tin Iilaity llnnd litmm mind I hit hnvi 
hi ml ol it Quili n bn «f l hi in imiR»i#( tin mnf »m 
of the im\ il mi itor w hr n I In > m il on 1 lu M rt 1 1 I 
tlu. great i r in ijiirily liuwiyrt tin tin ul nvulir is t 
miinm Naval uvivlnn his smiithiiig t • do with tin 
Now, tlu nmiL ilstlf hii«i csls that inutli bul iusl wlut 
u dom how they rlo II mid wlinl it » don. with is inon 
or lesr of u in>sltrv to tin in 

I'hiv apt ik ot by di opiums ns of uririll mil knowing 
that a hydroplinc is nolliing loit n ts|si of sperd Ixiil 
thit hu nothing to do with living Whit tin \ really 
mean to nfir to is tin hy dnmirplim I hi word 
hydtoairpline itself is now 
nhs llntii V utr r aircruf t in 

eithir sraplniLH (uodlflnl 
all pi mi s with mu or two 
flnnts in plait of a landing 
IP ir) or fly ing hulls, hiving 
hnalliki hulls with wings 
uttuehnd then to 

lhi pi ogress in wdir llv 
mg h is bun fully ns rnpi I us 
that in Untl Ilyin' l hi 
typi of pi inns usid by tin 
Navy has bien r hinging 
i distantly and is evr n now 
undergoing rapid modiln u 
tinn 

I hi earht «l experiments 
wen inndi with land ma- 
chim s on floats l host win, 
rrudi affnirs and not viry 
suuossful llun tin boat 
type w is originated by ( ur- 
tivs 1 his proved vr rj satis 
far ton us regirtls its flying 
il ii ild us in I handling on the 
wider lor iiislriirtinn pur- 
poses how 'vi r it did mil 
quite intrl tlu demand It 
was tru k> \ 1 1 ish umi illy 
meant death nr pirmanint 
injury It did n it n aclilv 
permit of n ntudnnt nu i hnn- 
ii ally i heck mg hi* position 
of flight In short, it was a 
difficult type for a student 
flier to muter in any reason- 


able amount of time u compared with othir typist 
1 mall} a mm bine wu evolved w bn h had the qualitu s 
of thi land miu lime u regards handling m I lu uir proved 
sutisfnitnry on thn water, and midi an ulenl inneliim 
for mat rui lion purposes Ihis mi him was udopltd 
for rlemmtirv tr lining and is still uwd for this purptrm 
fur i isi of mntrnl inaneuvmhiliiy and dnmhility it 
has Mini rutin suliafueUon I Ii slurb nt niastrriiig 
tlu flying of tins typo hu Uid ft t. > d f >und ition in thi 
pnmiplrs of flung and easily halts to fly anv nthrrtypr 
of w ib r inuihmu In appenruii it luomliks a land 
nun him nmuntr d on a single punin in or Boil with small 
wing lip Hunts in plan of tho wing tip skids of thi hind 
plane Inthr air it himilusixiutlv us ilind plant bulls 
sluggish on the controls If stunts with ibsoluti 

sifitv but diss not romo out of aim irmil flight P nation* 

us i|iin I ly is the land mat him Of > mrsi , it run only 
In usul in protc eted waters, not bring abh to withstand 
w»\ ns of liny hr iglll 

\ rl mbit p ml mined, lu nvu r ty | r d * aplum was also 
diviloptd for use ill bombing in I tean pitrol work 
I hi** t\pr wotl quit t i\UiM\ih ^ the. Hritinh 
|{ i> d Nuyul Air Service in flu ( illy wars of thi War 
with guod iffnt Iho mnm iIim bunt ig> of this typi 
was its inability to withstand my silt of u hravy sin 
I hi struts supporting the main l» ly of tlu pUm on thu 
pontoons would bur Llo and hn il with the least extra 
strain l he pontoons themmlws win nutssuiilv of 
Stub light construction that thry ilao would spill in a 


bard sea landing In the event of motor tronble whilst 
oa a patrol the result was usually a sm a sh ed plane and 
■non than oflon a lost plane, together with the pilot and 
his ohserv or 

1 he frailness of this type of seaplane led to the adop- 
tion oT thi boat idna Modi Stations wen mode of the 
r-boit hull It was greatly enlarged and improved and 
it remain! d for the British Royal Nwval Air Servum to 
makr thr first suircmful use of the Porto type of boat 
hull fm heavy sea duty At first those boats, having on 
enormous wingspread, wero uwd with two Rolln-Royoe 
motors With the npprarnnro of tlu liberty motor, 
Imweytr several tu/t* of thaw bnate wore built uaing 
oar I w o and thrm Libert v motor* of tho low-compression 
typi These new types met all tho conditions to which a 
m t-going aircraft i« subjer ted admirably and are now 
in uni at lioini and abroad for patrol and other duty 
Tlie iinonnnuh wingspread of these boats randerod them 
very st lblp in thi air and on long flight* it was tho custom 
of m my of Ibr pilot* lo lush the r ontrol bridge and wheel, 
letting the flung fly itwlf Ihe control of thsoe boat* 
whin malic il vt ring however dtpunrlerl as much oa 
main strength as flying Ability m the pilot 

This condition of being hard on the i ontrols is due, 
of tourw to the enirmous sise of the controls them- 
hoIvbk I’pon the surface prior nted to pressure does the 
ease of control dt>|Mnd The rudder is as large as the 
sail n small boat would carry The ailerons would com- 
pare in sim with the wings of a small sr out plane Many 
methods have been tried, and 



out of tho water ud 


am now meeting with suc- 
cess, of easing the stiflnees of 
those rontmla The gearing 
of the ailerons with the con- 
trol wheel proved satisfac- 
tory but entailed much more 
manipulation of the wheel in 
maintaining lateral balance 
or when banking in turns 
flovrral types of Horvo motor* 
have been tested Of these 
the mechanical system of 
Hcrvn control has proved the 
best 11 is simple, abso- 
lutely dependable and oper- 
ates easily This it proba- 
bly tho type that wtil be 
installed an all tiw large 
flying boats 

The radius of operotion 
of these boats is quite tort* 
The smaller, with one motor, 
ha* a fuel oopoaty of a little 
over five hour* The dis- 
tance to vend would depend 
on tho direction and velocity 
of the wind, but figuring the 
•peed at 00 mile* an hour 
and tho weather conditions 
to be normal, thu wtwM 
allow of a eoatinuou* flight 
of 800 mil** The larger 
boat, double motored, hu a 
muafa iorgtr go* oapaeity, 
easrying ououJiAhI to hat 
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afMkon The kiggr boat* : 
m slightly faster than the 
msgk motored boete mad 
thm, with than iamaead 
CM capacity oouW cover 
600 mike or more 
Of course, continuous 
flight* of thu length an 
Mtdom, if ever, attempted 
But it k a comforting knowl- 
edge to know that you 
have a margin of hundred* 
of mile* in your gaa tanka 
when you an a hundred or 
*o mile* at *ea 

rheae boat* are flown, aa 
beoooMa a naval eraft, on 
etrlot principle* of naviga- 
tion Then i* not the kaat 
bit of gueaawork attached 
to it Navigation m a sub- 
jeot that the atudaat naval 
aviator oannot well afford to 
neglect whffle at ground school Thai waa well unprosaed 
upon ua in our atudent day* 1 remember a talk given 
m whan nt ground aohool by a Royal Naval Air Honrii > 
pilot, on what wa may exprnt and what waa expected of 
ua when we got abroad The apeak**, e true Britisher 
but of Inah origin, atlll retained a bit of the brogue of his 
native aoil At timee it wae a little difhiult to under- 
stand him, but one thing we did remember of his talk 



highest (.limbing uirpliini in 
(hi worll lully luiuh I tli 
tiuuii \lhmtic 11 f ol sp n 
Mirtymuk might* iilint 
5 000 i oumls mil mnii 
JiiO gallons of gusolllH I li 
i rinsing i ipuity mill 20 
Mill Wl l tl,., Illlht It ill II 


it Iv im mills fir an> gnat 
sir l I mid in Im I they 
ir mil mg ur f ivorulih 
Minis I mi n ini (I nr sp i I 
In ihii ur tli Mnrtiiiiil 
niikis a) out 125 nulls an 
hnir us compand with al ml 
10b for the Sop with aftir 
dropping ita landing geur 
It u t quipped with n Rolls 
Royce bolt on engine nf 
280 home power 


Hie Martyaalde Trans-Atlantic Airplane 

W Ifllh I he trane-Atl until Sopwith and Short 
mm hmoa were llluatratid in our issue of Vpnl 20th 
together with a complete description of those machine* 
aa will] aa the Martynaide it was impossible at the time 
to illustrate the last-mentiuucd type Since then 
howivir the accompanying photograph of tin Mnrtyn 


Recent Novelties in Public Speaking 

W ONIMIIS hate bun wrought in public apeak 
ing within thi past few wooha, thanka to tht 
intensive, application of the vacuum tube amplifiers 
and the loud speaking ti lephnne Indeed during recent 
Victory Loan i en uninn s t he niuplifi mg and loud speak- 
ing telephone equipmint has made it possible for n 
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Mechanical Equipment of the Farm 

Latest developments in agricultural machinery and practical suggestions /or the farmer 

Conduct'd by HAIRY C RAMbOWBR Pwti.y W Aynortwri fiaweWnt OVc 1 mm Umrtnar 


Roller Bearing# m Firm Machinery 


T ill i« f rill i I inn«h 
I v p h if mu I inrh lx i in 
r mint, In Li n I tit 
in i nt >iur*. I ul 1 1 
i i lumn n tv ll Ir 
uni ii h I Ii if 
Oh hi liver hi III In 
Ii *v( If i i|f I 1 HI 


I ul 


i I 


H h r i 

n y « L, ||)||( 
lire I Ii 1 1 f f ir n 

I I III III ilm ut 

n I ii M ll 
I i i II r 1 1 i iny 
II I h nr J 

I IH lilt 
i ill I* li quipped 


In I 


, I i 


II 


, n nil iff 

I ill i«h It ii I t shift IfniiiiKh 4 
i h ill Ii 1 1 I i h; l 1 1 1 Ii Hinge M ii I J 
mill il In hI ll 1 1 irniRH 1 Nile Oi I illliiiriny 

in nnsl r wl lb n I in mid r initri nil ill In iringn 

uw I I r 1 1 | in p m f UkuiR in I IliruHl 

till J ’ll s Hi f r llrr In ini ,s >( lit pit I ms md 

pu 1ft slult u I 1 IK * "him nlli " in ii III I irmy 

of On if |if Ii v ill r rollers hi i Mill ii thin in r lln 
boiriuy in tin grim w he c I ind nth r mm is r ill rs ii it 




shown hen with II hose 10 f 
as ft tr i t i hinder There are » 
men! t 
I pwki rs 
I his arruiROiKtit it is thought 
I ikuiik >r I hi dot k whii h frequ 
drawn 1 nidi r It should be re 
head must work f vuMmly if n i 
pin J l» I ho 10 foot strath I li 
up m this mm hint to enable tl 
dinhargi thi bundle 

1 hi l unilli enmor ton is un 
platform equipped with a rolling 


I i ul and is designed 
, i il fiatuns aside from 
ir wirtliv of a|miul 
w sh inn in thi pie tun 
w II te n I ti previ nt thi 
ill ii i urn in tin hum 
ml end tint a lunch r 
ii. I in fur grain mip- 
U r shift ii apudod 
1 ui mnn quukly t > 

l« 


rooms and serves as a stove (or that room 
Pipe* then load from this boiler to radiators 
placed ui »d latent roamo Ths first hne 
of pipe is taken upward to as high a point 
as possible when an esponsum teak ot 
small mpocity is plaoed Each radiator 
has a eonsmtion to the return pipe 1in< 
kadino back to the boiler 
While the pines may be ooncealed within 
partitions, this u soareely praotiosble 
where the installation is made in on old 
house When the pipes are in full view a 
couple of ooats of alummuo paint makes 
thorn very presentable and, ita fart, 
sraroely noticeable 

With such a System the circulation is 
positive ind an even distribution of boat is assured in nil 
rooms Add to this the remarkable oonvemame of 
having only one stove to heat the whole house end its 
advantages are clearly seen the stove la trimmed in 
nickel and » quite attractive It can be built up m 
units m > that its "ire (an be gaged according to the num- 
ber and aim of the rooms and Uw expeeure of the house 



Fig 1.— Main frame end master wheel bearings 

Mown making ii total >f thirty two nllcr hearings 
With nit epivstieiii rill i Ih iriiigs will materially de 
areas f hr drift nn I in addition thi \ retpim much less 
at tuition fir lubri it ion p irpwts In thi yam bindir 
fir lAUiupli thi innvaH roll n tin pi kir an I pitman 
shafts run at ii reliitiv ly high spiel mil thus require 
frequent tiling I he bindir ns a wh I 
•houl I ha vi its parte c llod thru 1 1 I ur 
times a day Itollir bruruigs will need 
filing hut onii ur twin in istnson 

IuhI h»w fir nllir hearings will lie uiad 
ill farm Mini him r> m a qiu stion hard 1 i 
aiiHwu t ml inut ion rolling i oulters and 
jiiutcrs fur plows an now Inuig l quipped 
with r Hi r hinnngs as an cntain hi wrings 
in kiuii threshers 1 1 1 y will in turn bi 
its I in sulks plows in cultivators in 
gr un drills in disk harrows m feed 
Ki iii 1 ih wuhIiiiik hum hiiiis and possibly 
mum ro ih ihn inn lunes when rgdwtmn 
of draft n | uri ii ti pull them Of power 
to drive tin iii in sn iti m nf reinseqtimce 
The in riant I nst of the machine due 
to ths inut ill it i m of roller bearings wiU 
act to retard d vclopmcnt in this Iuh but 
aonu pmgresh will minly Is made m the 
yean immedulilv In fun us 
A photograph uf thi bindi r 


is operated by sprooksts and a i li un When loaded with 
hundlss the operator throws a I it ill into engagement, 
whu h operate* the canvas an 1 i ui kly discharges the 
bundlm 

A New Idea to Heating Systems 

I N tuanv sections of the count n it frequently becomes 
m « i ssary to eront farm hoiiM h without a basement or 
i e liar To heat such a house it h is bun noceasary to use 
stoves in the several rooms \ modification of tire 
common hut-water heating «>Ntin has been arranged 
for surh rendition* as shown hue with 
Ihe boiler built in small unite ih pinned in one of the 





\17irH0tJT quantum plowing u the fundamental 
* v field operation on any farm _No task eon 



. - with it la importance 

so osrelemly dona This oonditkn. 

namely, lack of pnde in one'* work and look 
of knowledge oonrenung the equipment end 
adjustment of the plow 
It is difficult to understand how ooa oan 
be satiefled with careless plowing The 
appearance of a NrHtly plowed flald is an 
almoet infallible IndmatU of the pad* 
gad neatness of the fanner in all hu work 
A plowed field with eeattered track on the 


• growing up bel 
stalks (ticking out of 

jad there, iatUegten un 

attitude that is not wtmiceoam, to say the 

U isl .^cAuo arettefaetorylob 
et plowing MthaBnHhohwmto of ooma 
kind Available attsdhmts me the 
Jointer, the cuttsr, or eoidter, and the bsons 
wheel for walking plows Urn attach* 
meats te be uled wiB depend flpoa the 
eeadWon of the flsU to be plowed 
(AmriMel mpegs CM) 
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1 didier, which mark* the 
farthest westward advance 
of the Germans m the last 
year of the war, there k a 
tall stone arch bridge As 
this woe a very oonspleuous 
structure and one sure to 
attract the attention of enemy 
bombing planes French 
camoufieurs were given the 
task of making the bridge 
melt into the surrounding 
landscape This was not as 
difficult as nught seem. 
Viewed from the ground the 
bridge was conspicuous be- 
cause of its gaunt height, 
but from an airplane objects 
on earth have no height, 
everything is flat All that ‘ 
was needed then was to 
dothe the bridge with "grass 



Chicago and the Fair grounds 
We refer to tho uh ill I iek 
t hnsluplie r ( ol umbels, ’ 
a huh firms tli mil jut of 
tin m ion ponying illustra- 


Not an ivy-covered rata. but a cleverly camouflaged bridge 


with surrounding vegetation By "grass ’ we do 
mean natural vegetation Real grass and branches w 


i to correspond any mommt a 


used in certain camouflage work, but the material had known 


they ari near the water’s edge Birds too a 
in this way or when swimming Vn on a ha 


t and soiso them if sudden lmnu rsion of 1 1 


• captund aft or on citlur beam) dm. 
even be n This caustN a temporary n 


1 In w hull I n 1 slops wi ro 
built to < min j\ rl mi i li na 
of Mr M Doug ill ns t tin 
form of ship which wool 1 
handli itsLlf most umifirl 
ably and with the least 
degree of punishment in 
loavy w t at In r l'ltiliwig 
and lolling arc dm 1 > the 
n ji irtions of a ship (forw ml 
l to tin oi (ioii of tin waves 
inrrt 1st of tho displun nn lit 


to be renewed daily because of tho wilting of the leaves lie I he whale repeatedly hurled itself upon the 
A substitute for such perishable stuff was made of in its efforts to roach the mi n 

canvas and netting painted a leaf green After the Apparently the urea has nothing to fear Ho is r 
lesson had been learned that the grim of the artificial hunted bv man because lus blul 1 1 r contains little i 
' grass 1 ' must be not merely a vwuil 
match of the natural leaf green but also 
spurt rosoopioally the same, enemy air- 
men found grcAt difficulty in distinguishing 
objects ooverwi with artificial verdure 
In the case of the Montdidicr bridge the 
clothing of "grass' produced a most 
picturesque effect giving the structure the 
appearance of an ivy-covered ruin 

The “Killer” Wlule 

T HE American Museum of Natural 
History has recently plated on exhibi 
tion a hfo-sused model of a “Killer ’ whale 
or "Orca ’ which is one of the most 
ferocious animals that inhabit thi sea 
It will attack any living being within 
its reach, be it fish, flesh or fowl The 
animal grows between 20 and 10 feet in 
length and its mouth u armed with 
teeth A11 other whales are afraid of him 
oven the great sulfur-bottom — the largest 
animal the world has ever seen hre- 
quently these giant whales are captured 

with badly multilated flippers, evidently Model of a “Killer'’ whale— the most ferocious animal In the sea 

the work of “killer ’ whales Apparently 

their only defence is in flight ] he big gray whale is and so he is free to roam the seas, a terror to all its 
so afraid of the orca that it becomes paralysed when habitants He may be found in all ofians, but la mi 
attacked Tho orcas are said to be particularly fond frequently seen in the northern Pacific waters 
of the tongue of the whale A number of them will _ _ 1 . _ 

attack a gray whale, worrying it until it opens its mouth, A Famous Great Lakes Steamer 

when they will dart in and bite off its tongue Seals, rpilOSL of us who visited the World s hair at Ohiea 
porpoises and fish are the pnuoipal food of the orcas 1 will remember a large passt nger steamer of unusi 


iowii to attack men who wei i n i large lake of floating of the ship at the points affe U 1 with jiowe rfnl lifting 
n I he whale repeatedly hurled itself upon the ico effects upon the vessel such as pitching whm the seas 
its efforts to roach the me n art running fori and aft, and rolling wlun tiny an 

Apparently the orca has nothing to fear He is not abeam 



\li [long til vs the result of Ins capcrnnco in towing 
I irgew, bid noticed that a deeply lou lid 
I ugi with prtu tn all y no frulxurl rude 
very steadily but tli it is aim us tic 
I nd was dumped tin usstl wjs r Highly 
lmndled )>\ (lit si as 

knd ») tin wlmli I ul w is iiolvi l ^ 
whole fleet >f cargo bunts if this t > jm whs 
I uilt, and now uni iguiri they miy l< 
seen in New \ irk Tlnihir when it a 
distance, they are suggestive of tin ( iriiMii 
type of siibni trim Whin they art in the 
loaded condile in (lit seas jiuss freely 
icross their r indict decks an 1 there is a 
marked diminishing if the pitching and 
rolling as loinpii il with the stunlarl 
typi I he turrit height ships urn lie. 
re gnrcli d as e inhocli mg ti u limit t d dc gre <> 
the print iple of the wliihbnck 

1 hi ( hristopher ( dumbos was built 
in 1802 and her c mstruc ti m was a re mark- 
et !\ rnjml job lien fir tbise di\s it 
would In faRt w irk I lie < infract w»s 
signed \ugusl 211th 1802 the lirst steel 

was dilivi red at tht mid biptenibit 7th, 
eB and the ship was launched with boilers 

and machinery aboard lit ember Id a 
total of 87 days 1 lie ship measures 16 1 ) by 42 by S'S 


frequently seen in the northern Pacific waters The passenger aceoiiiinodatiems are on the two upper 

. j, ~ . - a de*oks, which arc earned upon six eireular turrets or 

A raltMHlg Great Lakes Meamer towers of steel In heavy weather any seas that coma 

T HOSL of us who visited the Worlds hair at Chicago aboard jiass entirely at ross tbe ship bhe was designed 

will remember a large passi nger stcamor of unusual to carry 5 000 day-passeugers and at tho Chicago 1 nir 


A Famous Great Lakes Steamer 


l will remember a large passe nger stcamor of unusual 


, 5 000 day-passeugers and a 


i not even safe when they are ashore, for at design, which carried great crowds of passengers between carried a total of 1 700 000 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


The Manufacture of (or bon 
hlci lr odes 

T ill piuiiur « iik in Uiih lull \ 

■I ini by u 1 n n linnui t »ri i lb ul 
1871 At that time tin pruui) il I n • il 
Man tin ium in diilm n hf.1 li II 
ill vi lopmcnt of th If tn f rmi 
huwtvti ( liftlim I tliw mint I 11 Ml inn 
thi initliri uk 1 1 tin h n in I tl n in i 
fidiinni for up ml hImIh tli uw of 
ilcitri liiniaux i (it I* it tin rv 
iwniliil 1 1 a fHiint wli i il -liortugi 
of i Intro It h in (In limit ink fa tor 
the more in Him f I mil n il wai t > h largi 
nzUul <1 pi ndi nt u| i tomgn aupplui 
of tin mate riulu i mpl i\« <1 in mum 
faetnniiK <him 

Ah ih well known iltctrodcM for tin 
electric furnuu an of gripluU or amoi 
phuui inrhon tho form< r having; thi 
higher iiiiului tivitv and beuig tho nun 
expensive llimidh tin prui inn of flu 
■ huijier i lei t mill h of amorphous carl 01 
m now will ovir AO [miiiiiiIn pir (in 
While the ilirtroili luiiHiiiuption of flu 
moduli ful nnu ih uni UK Mstid iih about 
10 poamlH fur mill t in of si 1 prorim i it 
it ih a fact that the infiiul c innirniptnm 
including bn ikugen nv lngei well over 
dniibh tin fikun m nil mill I he 101 
all nipt Ion whin in ItuiK bruas for which 
purpea tin ih tn turn u< Ins lam 
tiutativ ly uwd hi tin Wnitiel ‘'I iii h ih 
only a Hindi fi iilm film I ul mvir 
thollHH Hit I nt of ill 1 1 1 1 s IS HI nil 
port lint fi ilun of ill tl -in.tnlliirgi 
In tin nit ink of tli hi in ml cm i»- 
tcnatvii equipment is iftm intiuied fir 
grading iiuhIiiiiii k n " l |n k m I h riming 
the law nintirnlH ul i ill in mil an 
thrni ill limp hi i I ritirl iirlon tir 
and pi troll um rim I i.h i atm il grnplilti 
lIi Aftir i milium thi in ill mil ih 
mixeil with tlu binding m iti ri il usually 
tar or pitili and tin n km i ltd m Htiam 
laokitid nil vi rs When imisairy iul 
nnation to niinovi gaum an 1 oily nub 
(C nllnuri n pun t ») 

Drill for Boring Square and Pat- 
terned Holes 


nquurc hull m wood ih to have n 
rectangular cuttir mount id on thi hit hi 
that, it will not turn hut will follow tin 

bit into tlu wood and iul 

out tornern in thi round 

hale 1 hie is quiti Halts 

facto i y when working in 

wood of proper textnn hut IV 

in hard wo i Is it is diflnult If 

to feed the ri i Lingular c ut Jag 

tar into the in at* rial An JN j 

inventor has nuntlv ovti f 

oome thin diflnult y b\ us f l U 

uig a bit with (uttf rs that V 

operub it iiaht uugl'H ti 

the axis of the bit TIiphi 

out instead of (rushing their 

way intu thi wood 

Ah shown m thi view at 
the right hand wdi of tin 
acaoiiipunyiiig engniiing 
then is a mttir hi iul A 

mounted on the shank i f 
the hit whnh curries th a M/w/ 

lateral eutters I hi ae i ut 
tors orb geared to tlu nmin * I 

shank 1 he cutli r hi ail ih e« 

flushed with • handle In \ 

whuili it mu be kept from 
tuning and may la nd 

justed to any desired anglr 

This new shown a tool for 

cutting square holm and ^ 

OOOieqUCtttlv » «»*■ nt for I 



sed ii the faraace for annealing carbon electrodes 
Air supylr above , gas below 



g holes ranging from an oval to a star. In ontHne 









Tyjdeal 

snowing them mt tor full speed sb 
tor bair speed shesd tor nmsMmr i 
■tarbeard to revoiv* Uu « 




MdMbTpmlMedve and In diagram from above) aod la dUgntt ftwni Mow arMi 
ataUanarTfOr AM meed often (MS below) fm IWUMSd MUM So perl fw 
Up without paoemton aad tor travel aoura. to pert fee atorlMapd^ f 



just large i uough to ht into tho hole bond 
by tlu main cutter of the bit However 
other cuttir heads may also be used 
whu h are three aided or many sided and 
thi cutlere also may hi varied in number 
and form no that a wide variety of pet- 
it rna mat bt iul, ranging from on oval 
to a star in oittlint In the view on the 
left-hand aide of tho engraving are 
shewn acme of the possible forma of holes 
that can be eut with a hit of this type 

Bevernmf « Ship with the Rudder 

rpHE ease with whirh ships oan be 
i maneuvered vanes with the type, but 
rvi ry one realises that vessels cannot be 
handled simply, and a good deal of 
experience is neteemry before one can 
become an expert To carry out the 
comparatively simple operation of coming 
alongside a dock there u often a large 
amount of hacking and filling Convder- 
alili attention has to bo given to the 
reversing powei of engines for this reason 
Such jiuwir is innet easily obtained from 
rei iprr i ating engines, with turbines a 
special turbine mint be installed (or thi 
purpowi and the more maneuvering 
power desired, the larger and more 
]mjwi rf ul and more expensive this turbim 
must be 

1 vtu when all tkoee arrangements hav c 
htxui mode it is still not puaalbli to glvi 
ships sufluient self-control under many 
tin uiustaiicm m whuh thoy And thoin- 
Hthes commonly plated lugs must be 
u<e l ropcaUtUt, and thi demand on these 
vi hk Ih in all purts is great 

In our issue of SeptomUr £Mh lost wo 
Nhuwtfl a unique arrangement for occur 
mg n vt rang ubility Instead uf ravel a- 
mg the engine in ordi r to make the ship 
run hsckwnid tlun was a raddni so 
dLiignid oh to « iliac in about thi propeller 
md i suite thi flow of water from the screw 
♦ hi so dim tod that the ship would 
travel Htcm foremost with the engines 
running normally A British inventor 
now (hums lorn are! with what appears 
to lie a more, thoroughly worked out 
viruiin uf this idea instead of having 
his rudder m the form of two tomjMira 
lively straight leaves which at best can 
only partially enclose the screws, ho 
provides two lyluidnral loaves, which 
can i lose completely around the screws 
from fore or aft, as is well 
, I indicated in the drawings 

k I which accompany this dis- 


Tbe asH ntial parts of the 
rudder cemeiet of the two 
eurvsd defies tors These 
are pi rotted at top and 
bottom on common centers 
One is operated by means 
of a solid shaft, th* other 
by a hollow shaft oonaen- 
tno with the solid one 
By suitable m echanis m the 
deflectors ore mode to tom 
together tn the some three- 
tion or in opposite direc- 
tions, so ss to art a very 
wide variety of condition* 
Some of the poets ble posi- 
tions are shown in our outs 
To he as effective as 
posable on ordinary rudder 

-tSSKB 

the water passing over the 
rudder wiM be greater than 
the speed of the rudder 
hail through the water, 
by On amount which may 
tprntmmm rattan 
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Have You Tried Tuxedo in the New 

“TEA-FOIL" PACKAGE? 
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Recently Patented Inventions 

Britf Description* of Recently Patented Mechanical and Elcctircal Devices, Tools, Farm Implements, Etc • 


qulrod -so thal except for Ihi fusing nf the win. 
U»e lift of the fuse may lx |.crpetuatrd An 
objw t la to providt a construction that will Insure 
durabllll v even under exit salve heat and rough 
usage and to insure the rttentlon of the fuse 
wire in position 

ELECTRIC LIGHTING MYSTKM FOK 
AUTOMOUILKH — J H Wilson <are Hart 
Bros Machine (Vi ( larkslmrg W \a An 
object of (he Invention la to provide an eleitrical 
distribution system primttrlh ftir automobiles 
which Includes alternate sources of current a 
generator or bath rv ftir supple Ing current to 
certain of the lamps in the sc stem whether tin 
engine U running or not the dlstilhutton of the 
current la'lng controlletl bv it master switch 
which la also nno of the Important features of the 
Invention 

FUSE nox -A A Wat tut and II H Ftn 4J 
High St tt Detroit Mich The invention has 
for Its ohjert to provide a fuse liox with a cover 
It being ptssdblt to omn th« <x»vnr Ut permit the 
renewal of the fuses without dangtw of shock 
Whan the fu*w have been roplarod resilient 
means serve to draw the cover into position where 
it may be dosed by a hook whk h Is also used to 
open the cover upon closing the cover the fuses 
are automatically inserted in the circuits 


KIT FOK PLATE HOLDERS — K K Woon 
Bo* 17.! Sanger Cal Thu object of the invention 
is to provide a dovlcc to be used In connection 
with holders for photographic dry plates fbr 
permitting the holdor to he used with plates of 


provide a simple and lnsxpsosivs opening* through which the foci material may be performs the double function of acting as a tidald 
Lire projd tor having an hueratiMaat lighted to prevent lubricant from being thrown OB ths 

divhc mounted on an oscillating ni’l KKAMKK — f I* Sausy care K A Strode and to act s* shallow pan to receive a 

adjustment of which oonlrola the Robsam Uf Clarkson St. Brooklyn N Y Priming charge of gasoline whereby such charge 

the picture Another object is to Among I In objects of the Invention is Ui provide *• held in close proximity, say Jidnch to the lgnit- 

■n gate with guide means at the upper an appa.atus in the nature of an attachment fbr ^ spark 

IOI only facilitates tin nugagament of 4 gtamlaid type of pipe stock employed for the Railways aad Tksir fin lag 

rtUe' tJuTsam!' TtoZrt UtoZ liZ T*"* ° f “ 02?** °* U * # “ <1 * * LE OR E8T -- J O Bannnaan. *«6 K. Mth 

«h lTa»“ V” . “ tt r hra ^ t providing a simple means H , Kortb ^ W yo Tha object of tills 

gn ido gate tor ftnisliing the end of a pipe ready tor coupling invention is to provide a device adapted 

TF. W Harris Silver City New and th. imssage therethrough of electric conductor p ir „„ ta be aTTaswsd b^Twssn 

.oobjott of the invention is to provide wires or the like without obstruction the seat of one chair and thetobtrtet of the 

IV.mT^th!" «1B «**»“■• am* UgMtag adjacent, to provide a rest fbr the legs, wherein 

substantially in an VA( t UM HO NNKT -J H Bom. 143 8 rsrt to capable of being folded Into small 

P 13th a vi Mi Vernon N Y The invention compass and when extended offers a wide com- 
relat™ to hooting appliences and has tor tts object fortebte rest 

the provision of a removable bonnet or cap for a Psmriataf tw ViSitlss 

radian, valve torrod with a spring seated stroc- MOUNTING FOB FRONT WHEELS OF 
tore »i , h will become urmeatod for releatong Mr TRUCKS — J C Bhblsr and R. B. A peris. 810 
wnon 1 1 . steam prewmre brings the air under Marble St , OadlUac Mich. An object Of the 
‘‘ItL!! Wl " lt4elf invention to to provtdo a mounting tor ths front 

when 111 ! "team pressure has been reduced drive of a vehicle which will be simple end which 

Machines and Mechanical Devrleaa will give e resilient connection between the 

LAt UNO HTHETCIIFR — J W Benue. «nou»ling and the truck frame With this device 

Hills bo. , Kans Among the principal objects U any object strikes the front bar obliquely tha 

which till Invention has in viow are to facilitate tendency of the mounting would be to move on Its 

the Installation of a facing logging on pulleys or P^Ot thereby reducing the impact 
similar uieLbankal ek munta to permit the oper- HEATER — H F Koch, 80 Church SL. care 

ation tr fating or covering a pulley without Kolb Portable Bldg Oo , New York, N. Y. The 

removing tin. samp from service and to provide object of the invention to to provide a beater more 

IV LOWER PAST or STAND pipe and Portable apparatus for accompUihlng the above especially designed tor use in garages and are 
ra in elevated cowtion stated object ranged to heat the radiator of an automobile to 

„„„ a ftnThjn n itiiL ■ I.riu,,,. - L.IW_ L ,L BUFFING OR POLISHING WHEEL— A prevent freeslng of tiw water during oold weather 

tH.'and ^^d'rahi 'ii'ff uii>e wRh L «™" “"> W 7 <™ *<• New York. N Y The Another object is to provide a heater which, when 

£d«alc whhh w^ILtadlrinta^ tavem >< " relates to hutting or polishing wheels Installed in a garage compUes with the rules of the 
for starling .be Row of water and “ d V f , , ?"* n ww ‘* lpRther or ot *“ r flre underwriter. 

ing the sill to ho washed through the 1 1 ** prov,d '' «“* a wheel arranged to BELT ATTACHMENT FOR MOTOR VBHI- 

pcev.m tilt low of tiw material of which the wheel CLKS— F R Warsossssa. 72» So Mh St.. 
FOR FORMINO ('OVCRKTR U . “I” 1 * t * rraJt of usln * t * w ’ ,heo1 «•“»» An object of the Invention to to 

M.ll.« tHA lf l^R b HtN^Y ^ '* wom ”* y pr * cU, '* ily down Provide a strong and inespetudve attachment 

Miller 48ft K ISSth St New York the Iml or center piece Another object to to which can be easily applied to a motor vehicle 

Invent Ion has particular reference to provl.l. a wheel which can he manufactured with a and which takes the place of tbs crank and on 

r am ‘« nt of be used In a manner to tTc^T 

cl^erTt^he lolT^r^ MHs| KINO DEVJC’R — W J Barer * in object la to provld* an attachment which win not 


automat k manner A furthcrobjcct is the provision 
of a stand pipe and a drain off pipe together with 
a wedgi -shaped gate whl< h when rained will leave 
an opening for starling the flow of water and 
thereby causing the sill to ho wosluxl through the 


MEANS FOR FORMINO CONCRETE u* material Is 
PILES— M Miller 48ft K IRSth St New York the Iml nr cen 
N Y 1 ho Invention has particular reference to provlih h wheel 
means or methods of forming concrete piles either minimum amoui 
with or without metal reinforcement, with an M[l . . . . 
enlargement either at the lower and or at some ... ... 


I mint above it forming a footing or pedestal ti 

increase the stability and the effldency of the , . . t ^ — , 

pile when buUt or sunk in soft earth " for ‘ n » t * rl< T gasoltM wherein a WHEEL CARRIER FOR DEMOUNTABLE 

vmv< r vm..NT D O D, a- *' <•*"« ta provided an air chamber and a WHEELS -W F Wahrenbssoss, care Ford 

FIRE HYDRANT— R H Thorne and F J. . — Accessories Oo , 486 Jackson Ave , Bronx, N Y. 

Millsb Williamsport Pa An object of the 4*7 Among the principal objects which the Invention 

invention is to provide a fire hydrant of tha inside has in view are to provide a support tor spare 

cut -0 IT type wherein the main valve the main J wheels on automohlles and particularly on the 

valve seat ami all other operating parts may b* I automobiles of the typo known as Ford” The 

takon out after .Imply removing the cap at the carrier t. provided with a hub Journal block, which 

top the stand pipe or barrel of tim hydrant |L is adapted to lit the Journal op ening of a de- 

having a boro of such a construction that there are 1 1 mountable wheel the device may be attached to 

no Inwardly projecting parts to obstruct the I I the running board or the rear of tbs car 

removal of the mechanism p* '. « INDICATING VALVE —O A Hows, Port- 

DRINK1NG OUP — V E Fsrhier Forney, land Ore This invention has for Its object to 

Texas The Invention relates to drinking cups provide a valve adapted tor use In pneunwtic 

and holders therefor the objert being to provide a , tires wherein Indicati ng »ruwh»..n»n Is provided 

■mall holder In tha form of a case arranged to be | D to show the pressure astotiog In the interior of 

conveniently carried and to hold and protect a II the tire, and without toe oeoewrtty tor 

paper drinking cup or luildor of other material ~ZZJ ” the pump or air connection to ssrilelii such 

capable of being made Impervious to moisture 1 - pressure The valve Is setf-ro«lstarlntf numerals 

and or a foldable nature adapting the same to ( ~ ) becoming visible showing the prireiiu in toe the 

opening and collapsing movements with opening TBitsurumN r u , . _ „ 

and dosing of the case * r " view or the devils wits eabts in ^N8MIMI^.-E M andA G Rat- 

ruction **'**■ **®*«®> vW ro# mveniora mvb omd 

SOUND TRANSMITTING DEVICE — K grantod two patents, the objects of which are to 

Cherry 138ft lllb Hi Oakland Cal The In- measuring ihsmber connected In such manner provide a transmission - u — i ft py adapted tor 
ventlon relates to a sound transmitting device Hist tin liquid may pass from the storage tank motor vehicles wherein ths driving and driven 
adapted to l»o carried h> a partially deaf person to the measuring chamber and be discharged shafts are oonnectrel by a fluid controlled mechaa- 
for enabling sounds to be hoard The general then from and wherein a single valve is provided tan. permitting them to be ren nerted at any 


, Okla The Invention has tor tt. Interfere, with the vehicle and wit! allow toe uss 
provide mechanism tor measuring of to® vehicle with the attachment thereon 
for Instance gasoline wherein a WHEEL CARRIER FOR DEMOUNTABLE 
ik is provided an air chamber and a WHEKLH — W F Wahnsnsssoss, care Ford 

L Accessories Oo . 48ft Jackson Ave , Bronx. N Y. 

Among the principal objects whk* toe invention 
has in View are to provide a support tor spare 
wheels on automohlles and particularly on the 
automobiles of toe type known as Ford " The 
carrier Is provided with a hub Journal block, width 
Is adapted to lit the Journal opening of a de- 
mountable wheel the device may be attached to 
the running board or the rear of the car 
INDICATING VALVE -O A Hows, Port- 
land Ore This Invention has for Its object to 

U provldo a valve adapted tor use In pneunwtic 
tiro, wherein indicating mechanism is provided 
to show the pressure ostaUng in toe interior of 
the tire, and without the necessity tor unooupUtW 


rovlde a device which is extremely 1 
sound and also adjustable as to 
At suit the requirement* of the DOST, 1 
light about by a diaphragm ohambtr f 


37J3 Duvean St , I Into useful work tost portion of ths power of the 


Itwopb Mo The Invention relates generally 
ntuhlnee for manufacturing chain belts, the 
<•. comjirises Hnk forming means mesas for 
milling the links to form a chain means far t 
ting traction blocks means far Inserting ths 
lion blocks within the assembled links and 


til btocta ^ Z DBBION FOR A FLA0 ' PBNNANT. SIGN, 

b^. ^ KMBLBM OB ARTICLE OF A SIMILAR 

-ks within the assembled links and NATURE — O F Hslle, 8848 Oregon Are. 
continuously operating to actuate g t i^t, 


over and ove. again \ri objt cl Is to provld. 
strong envelop, a hi, h has a pock, I ftir a ronx 
able address card tin card IiuIiik an ured duri 
transll 

MOVING PICTURE PIUUKC1 OR — F 
Tatlor address V X Ftanklmuaer 450 4 
Ave , Now York, NY An objoct of the liivt 


: | •?« ">?"• “I**'* 11 * for tita »e the a, voral narte. totonm tto^ZLwt W LOOk ’ M ° 

t of signal men In thf armv repairers of machinery P " ■ ■ ■ — - 

■ plumbers and other person and arranged to Msslml Ueviess Wo wish to call attentioa to the fact that we 

permit the user to readily carry the hag Without GRAPHOPHONE AND DISK RECORD are Is a position to tender oompetwit s w r h lrt ia 
- danger of losing the tools or the sharp or cutting HOI DEIl — J Hsitman Nome Territory of every branch of patent or tredeusu* work, Ow 
<s1gM of the points of the tools In juriag the ear- Alaska The object of the Invention Is to provide staff Is composed of mechanical, electrical aad 
tier <>f tho bag The bag Is capable of rough * record holder in which the records may be com- chemical experts, thoroughly trained to nrmrg 
3 usage partly and securely stored and kept, by which ths and prosecute all pstfF* ap plications , fnitaDUtiTg 

> VULCANIZING TOOL— C T Wwrra,' rnmov!U 01 than one record at a time is of the complex nature M tita ro h jea n aatt er fit- 

' Thomas Bldg ftanU Barbara Cal The^l 

9 object of the Invention is to provide a vulegntaw ™ rfp, * c * d befor * ewotber can be Mhso ont, tide ktx'taidpi reqfftred tonUta. if , J. JJJ 

1 having a pressure ftmt so mounted relatively to the * n(1 , ln by me«ta of a lever attactaarot sU We airo ttave areodatas tof ti U ghl tat tita wqrtd. 

base of ton vulcaniser as to accotnnMdMe IMtif the may be taken out who asWst in the prosecution of patent tad trad*. 

I to toe various thlekne-e. of mstorU beta* **“*—” ” nr" TTn*r ftsnsmrlir »*» Bweigh to 

| vuloanlttRi and U adaptod to he twung my term flPARK PLUG — F F TmouA*mm t S«24 ™ 

j the bate for the ready placing and rarooval Of ttm Everett Ave , OaUand, Cal A •?****? object MUNN If OO^ fO O m k AHoriMi 

I I material being vulcanised the proaure foot ia m o( thU Inmstioc ta the provklon of a *»rfc pb« IM Bn***?, New YhrtCi % t • 

1 formed u to oooaUtute a fuel chamber haring which fc formed with a head at It* in*r end Hb*t task Ofltan dM F M tom, tk 01 


HeluiltSSl, T. 
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PATENTS 


I * ivu uaviii an invfin nun 
which you wish to patent you can 
write fully and freely to Munn A 
Co for advice m regard to the beat 
way of obtaining protection, Please 
tend (ketches or a model of your in- 
vention and a description of the 
device, explaining its operation, 

AD commumcatione are strictly con- 
fidential Our vast practice, extend- 
ing over a period of seventy yean, 
enables us In many oases to advise 
in regard to patentability without 
anyexpenseto the client. Our Hand- 
Book on Patent* is tent free on re- 
quest, This explains our methods, 
terms, etc , in regard to Patent*, 
Trade Marks, Foreign Patent*, ate. 
SCIENTIFIC AMERICAN 


MUNN * CO„ SHAW 

- waasrbe 


owntiSe Am 
otantiflr Ad 

i«7s> 


u Cuba and Panama 

BcUntfOo Amerloao *1 40 n*r yaar additional 
Bmenttfo AlMikm BuppW«nl SI 00 per rear ad. 

r- — ji — 

Bctoaljfi* Ateerjeaa 11« per rear additional 

The combined eobeerlptlon rate* and rate* to lorelcn 
. ltMludiag Canada will be furnlehed 
in application 

' eipreee money order bank 


Classified Advertisements 

Adrertidn* in thia eolomn It Si Op a Una Nr 
Lear than four dor more than 13 line* acoepted 
Count aeraa word* to tbe Una All orders must be 
aeoompenlad by a remlltanee 


DSHlOirsn of UMhauleal-Ktectrioal Apparatus, who 
' - ~My familiar with Amiga of small intricate 
■a and that, manufacture on a lar*e eoalr 

ohnioally iralaad and bai a bad rmpoulble 

- we salary from SMUO to pare per annum 

I km* «eii.HefceS and to expanding Ite 
m after a period of war work lomoetv* 

“ sr/u 


to prwettnl tbop experience salary IM tip 
A Write W 1C V Hoorn M03 110 WaueMh HI 


TOOL KSHNn WANTED 

TOOL DKS1GNKH wlUi about Cve yeer. experienee 
In punob and die. Jig and Oxtum work salary On to ten 
par wash Write w K H Room SS03, 110 Wait XOtii 
Street. New rnrtt ( Ity 


VALUABL.it aide Ui 


meet, or may be conduct* 


10 having lice oyulp- 


•enWANTIAL Manufacturing Corporation want* 

wss? sstrMu 

goWa^axplaHp^ Iddreaa, Treasurer 4l«N Howard 


PATENT right* Pen attachment No 1 177 US. ate 


# «AI.S two V A Patents on HMhm, ter tm 



A Cif-Lo*d*r Hut Automatically 
Weighs the Load 

O tTR cover illustration this week illus- 
trate* as interesting system of trans- 
ferring material* from ship to freight car, 
located at Locust Point in the harbor of 
Baltimore Here there is a pier 800 feet 
long, on whioh there are three tracks The 
center track is provided with a conveyor 
belt 30 inches wide which extends the 
entire length of the pier This u driven 
by a motor located in an operating house 
at the land cud of the pier On 
central track runs a loading machine a 
series of hopper cars On each sid* arc 
tracks on which freight trains may be run 
to be loaded by the loading machine 
Heretofore it has In i n rust unary to move 
can up to the loading p notion, but with 
the present system tin loading machine 
travels along the line of cars and will 
deliver its load to any desired one The 
hoppers are loaded in the usual way from 
vessels nr lighters and they have a rapacity 
of 20 cubic yards of material Thu 
material is delivered as required to the 
conveyor belt 

lhe loading machine is provided with 
20-inoh belt conveyors which pick up the 
material from the mam conveyor belt, pats 
it through a weighing mac hme and deliver 
It to a loading arm whn h in turn delivers 
it to the car The loading machine will 
operate to load cither an open or gondola 
car or a box car When the loading 
machine has bun moved to a proper 
position, the loading arm is introduced 
into the door of the car and then may be 
swung to any desired angle to deliver its 
load 1 he loading arm has a honsonta! 
travel of 270 degrees and ulso i an be m 
vertically so as to be raised above the 
highest open car 
The entire operation is under control of 
the operator located ill a cabin on a loading 
machine Power is supplied to the ma- 
chine by means of wires strung along the 
bulkheads, which separate the middle 
track from the outside trac ks The hopper 
oars are provided with motor drive to 
that they may bf moved to any desired 
position With this equipment, bulk ma 
tennis such as ores sulfur clav, coal, etc 
may very quickly be transferred from i 
vessel to a freight train With this loading 
machine box cars have been loaded in ten 
minutes and goudola ( ara m less time 
One of the most interesting features of ] 
the system, is the eloctnc weighing appar- 
atus details of which were published in the 
Scientific American of August 10th 
1018 

Our Navy’s Bid for the Great Trans- 
Atlantic Flight 

(.Continued on pagr 178) 
practically tbe same oh those given for the 
NC-1 However, aside from being faster, 
more recent boats are remarkable 
climbers, being able to make i 000 feet in 
less than 10 minute* Depending oa the 
load and other conditions, they can take 
off from 30 seconds to slightly over a 
minute 

It is interesting to study weights in 
eotmcc turn with tho attempted flight 
The total weight of the more recent NCi 
planes is about 10 000 pound* Tho gas 
and oil for the groat flight wughs 11,800, 
and the crew of five about 000 pounds 
The total useful load possible is figured at 
about 13,000 pound* giving a gross 
of 20,800 The limitations of the 
has led some Navy men to conclude that 
the Asores route from Newfoundland tej 
practically the only one available, although 
nothing has been officially said about tbe 
matter The distance from Newfoundland 
the Asores is some 1,200 miles, while 
to Ireland the distance is 1,760 miles 
At a fair rate of speed, the flight to th«| 
Asores should take about 17 hours, while 
to Ireland it might take 27 hours Now 
than, the four Liberty engines require M0 
pounds of fuel an hour at cruising speed, 
which on the Asores course would mesa 
about 11,060 pounds, and on the Ireland 
course, 17,680 pounds. For a non-stop 



“Tom, we ought to install 
the Dictograph, because — 

"That demonstration the Dictograph man has just given 
us has made mo realize that hours of precious time are 
wasted by all of us- from myself down. 

"We might at well be honest with ourselves, and admit 
that there is considerable lost motion in our organization; 
and I, for one, am convinced that we need the 


Dictograph 

System of Interior Telephones 

^ou too should let us demonstrati Uu Dictograph and show you 
what it will do for you -how it will simplify and expedite the work of 
Lvirv (Mcutivt and employe in \our organization how it will enable 
«ach to d i more work, Wetter work qirnkpr work and yet permit tach 
man to remain at his own desk or within his own department 

No wasted steps— No misspent energy — No needless errors 

The Dk tograph is in daily use by give orders to one or more impinges 
over 60 000 leading executives— in at Ike game lime -mnfer simultane- 
every line of business large and small ouslv with any number of your 
— who pronounce it 100 per emt employes wilhoul requiring them to 
efhcioiit, b*< ause it brtngs order lea < thnr desks — dictate letters — 
» ysltm.quut accuracy and -results talk to callers— ill fact think 

With it you can communicate clearer and more const i utively and, 
instantly with anv cmplovt by thercfori accomplish more vn lets 
simply pressing a key you i an time and with less ijffor 

May we give yon a 5-numrte demonstration? 

;k— 1“ conference* do-tnte^letter, receive reports 


Let wihu 

rout own office l>&nk pli__ 

how the famous loud speaking Miwtoi Hto 
lion give* the or * — - 1 — — 


■how the voice is hesid as pfrtrrily W uif to ifterteT rnIHple^ Ur «Urei r t B enrtffiotoo“ 
m perty talking wore in Ihn «*no r 1 inter Hicc »nd Inter-department u>ramun 


sitting at your desk— 1 


DICTOGRAPH PRODUCTS CORPORATION, C H. Lehman p™. 

(Succggeor* to Qencral AcoueUc Company 

1352 Candlar Bldg , 220 W 42nd Street, New York City 

Brarnth Office* and beme* Malum* In All Principal Cm** 

Othsr Dictograph Products Dictograph for tbe Home 



m of the squares and raail to Dictograph Products Corporation 

1353 Candler Bldg 230 Weat 42nd Struct New York City 


D 5-Minute Demonstration 


U Free Booklet 
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Double-Head 
Engineers* Wrench 

We ve a wrench for every purpose ” No matter 
what the purpotn imy be, a Williams' S Ufa rtor Drop- 
Forfied Wrench is made to meet that particular need 
Ana it is always i dependable wrench with Superior 
quality built into it which means that better wrenches 
are not to be had anywhere at any price 

The lllustrition shows our Double-Head Engineers’ 
Wrench with openings at an angle of IS degrees with 
the handle This makes them very efficient in cramped 
or limited space hexagon nuts can be turned com- 
pletely around where the swing of the tool is limited 
to 30 degrees In stock in 65 sires with openings from 
i to 5\ inches 

Other Standard wrenches carried in stock in 40 patterns 
and about lOOOsi/es with openings from A to 7 r s inches 


J. H. Williams Co. 


Wrniem Offic* 
and Warrht uir 
28 S Clinton Street 
Chicago lllinon 


‘The Wrench People' 


General Officer 
28 Rirhai Ii Street 
Brooklyn 


IMPORTANT 

ANNOUNCEMENT 


The large increase in our practice before 
the Patent Office since the close of the war has 
led to our opening an office in the city of Chicago 
for the convenience of clients in the middle west 
It is located in the Tower Building, corner of 
Michigan Avenue and Madison Street, and will 
be open for business on May 15th 

The Scientific American has for many 
years had an office in the Peoples Gas Building 
This office will now be transferred to the T ower 
Building and will be consolidated with the new 
office of Munn &- Co 

Chicago Off ce Wellington Office 

T ower BuilJmg Scientific American Building 

Michigan Avenue 625 F Street 

MUNN y CO 

Patent Attorneys 

Woolworth Building 233 Broadway 
New York City 


flight hr fwwu Newfoundland and Ireland it 
would rt quire a grr»w load of <W,550 poundn 
whir It is ohviougly beyond the rapacity 
erf th< NC boat* Of r on me, the*: figure* 
uppl \ to i iicm-atop flight aud if a stop 
oould b made in mid-Atlantic for the 
purport! of roohniging the fuel tanka, the 
Newf nitidlatid to Ireland course would at 
I r a Nimpli matter in *o far m fuel is 
it ul 

is milt r*t iod that the trims- Atlantic 
flight will In uudirtaken bv three Navy 
pianos 1 lit M 1 N(-landNC-4 The 
NC-1 w is partially w rocked in a gale, and 
w I mg rehttnd for the t ran*- Atlantic 
flight I ht NC-2, which had four engines 
arrattgt l m tandem pairs proved unsatis- 
r\ mil has been dismantled in far t 
,n gs of this plane which are In good 
couditi u urc being used fot the reoon- 
I 1 M 1 

r me advantage which tho small 
Hop with and Martynstdr machines possess, 
naun I ilulitv to get to the starting point 
first i 1 getting awav at the earliest 
possil I tiimnr lit appears to he more or less 
i v that t he 1 s Nnvv has its huge 
I ts about rrudv And when it 
- 1 i rnre l« (worn the small anil large 
n v tvciythiug rxrrpt speed js in 
I I hi 1 jti r Vnd in a contest of this 
kind p rd is not the fust i otmirli ration 
mII In a truly remarkable achieve* 

I tin singli r ngined planes sur r end 
I rg tin ottHtt rroHHiug On the 
hind On I irgr Navy plums with lit 
i m i,i in of each plum in ri serve in 
event I ngim fiuliin havr every thing 
tl ir fiver thru. will lie no nan 
i 1 dilhiultns r\in if druse fog is 
i I lid Inruusr of thr direr tumul 
s md thr stung of ships along thr 

I Ip will In uvuilabh at any point 
.11 iimlr thr multiple < ngim rquip 

II nstiri relmblr prrforiiiamr and 

I I t I iul body >f the ormft will 
f landing on a fairly rough era and 

v ny tieer usury repairs 
l\ this trim. Atlantu flight eoiupr 
I s n iw resolved itsr If into a < onU st 
spin t stm n on tin one bund and 
is on thr ithri I hr first dr fund 
I morr than anything else thr 
I I ptiid on pre paring foi all ton 
ting i s Hut evm with tin most 
ul pu partitions surh as our Navy 
hi I out thr attimpt is still i 
lift lit nr anil murh still Itprmls on 
w in plrusrd to mil luck, for want 

The Tank Man's Story 


w isily they run You ran trawl m 
I 1 gt pit pok and hardly fr el it s > w 
>rl 1 ul hi bun thr spnng suspr nsn 
t r hti li ,f rollrrs (him its and trr u 
i III \ hdn I go in for any tuiir v t mi h 
i I nuilts No uriuoi for the gnus i 
l y I I s on tin do >r to krep somr n 
n i luwhng up ntid throwing a grenndc 
n 1 li n defier lion armor at odd angles 
li I nr vi r did anything but stop bullets 
1 i kr splinters that otherwise would 
r h ivo r ndungered anv one's eyes 
< i man tanks? Punk Too si iw 
lunisni too exposed too many slits 
v ry well made, but poor design 
r I I flunk very much of German lank 

Ur had about 44 per cent casualties 

I Hut rovers 22 artions ten per tent 

II < asualtiea were deaths But 1 don t 
ill many nun dying without doing 

r ii thing first 

I tuall that there was one tank got 

i I in a trench and nothing handy to 

ii it Captured, of course Well, 
plured it bark two days lute r Every 

round of ammunition was fired Every 
pistol cartridge had been fired And both 
men hud been wounded long before they 
killed, there was plain evidence of it 
in blood where no blood would be if they 
had just been anuffed out nght at first 
Hit y must have put up a beautiful scrap 
Aim mans don’t like to surrender, some- 
how " 
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Are You Going After 

Foreign Trade? 

If so arc you sure that 
your inventions and 
trait marks actually be- 
long to you in foreign 
markets ? 

Unless you avail your- 
self of the right to ac- 
quire foitign patents 
.inti trade-mark registra- 
tions, you may find that 
another has pi ccedcd you 
and has actually appro- 
priated your inventions 
anti trade-marks and ob- 
tained legal ownership 
thereof, whereby he can 
bar your goodsrfrom for- 
eign markets Such a 
piocecding is permissible 
under the laws erf many 
foreign countries 

Many have lost their 
markers in certain for- 
eign countries by over- 
looking this fact 
Many of our clients are pre- 
paring to extend business by 
seeking patent and trade- 
mark protection in foreign 
countries 

W e should bo glad to have you 
avail yourself of our services 

Foreign 

Patent and Trade-mark 


MUNN & CO. 

toMhu, New York Qtf 
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The “BARNES" Positive Feed 

1 Upright Drills 

10 to StMach Swing jgfttK 
SmUmMiCawUg* /4gj|N 
W. F. Ic Jm. Barns Co. \SS/ 


SOUTH BE^DJLATHES 

_ * m Fsr tin M.ckbi 
W mi *»Hr SU, 

f§ l| | LOW IN PRICE 


HAKDT MATS WOMSHOf AND LABORATORY 

OowpMad and edited by A RuweU Bond 
870 ,,,U ' 

A OOmpBaMon Of hundrodn or valuable nicfe*- 
tlone ud hurenknia idaae for the nwtfhanlr and 
thoea maobantoaily loollDad The ninnetJon* are 
Iiraetleai and the eolatkioa to which they refer are 
t flequaot oaeurrenoe. It may he renrded ae the 
beet^aoaaotkm of Idaae of reaoureenjl men pub- 

‘•‘Vffi.iSiS'Srfc,'"- 


■ NOVf ITItS ft PATENTED ARTICLIS' 


ASBESTOS 

We an miners and ahlppeia of Crude Aabeatoa 
MlNKTlnCaneda' Waab 


AMBLER PINNA USA 


-uSHWERDILr Si A Ml' CO. 
!; S! AJFPS i i * 'i Pi A T IGURI o 
BRIDGE f'OK T CONN 


WELL D wS°WELL 

Own a maoh na of your own. Caah or u<y 
♦anna. Many etylea and sum tor all puryoaaa 
Write for Circular. 

WIHlAltaMtOI,4*4W Stoto8t.fcbaaa.NT 

[WONDER^ JSBk&m & 


Free m Air 

(Continued from pagt 4*4 ) 

*sioh numbers to be recognised Yet flying 
high is the greatest safeguard an aviator 
has Apparently the solution of the 
problem is a prescribed course for airplanes 
between any two points and ><t this has 
difficulties, since wind and fog might 
easily make a plane fly out of its course 
No law holds the individual responsible 
for those things he is compelled to do by 
act of nature How shall responsibility 
be affixed to the operator of aircraft which 
loses some part of its mechanism when 
dnven over a residence by a storm, said 
part of the mechanism doing damage 
below? 

In view of the hundreds of legal ques- 
tions here but outbued some attempt at 
settlement should bo madi at on<c It u 
not a matter for legislation without ra- 
vistigation \<t such an investigation oan 
hardly be made authoritatively by private 
organisations without governmental co- 
operation and sanction 

“ The development of civilization boa 
g been essentially the doviloptmut of trans- 
portation Ihc airplane and the dirigible 
_ and such other mstrununts of aerial 
5 navigation as the future nmj bring furth 
(the helicopter for malum t ) will do more to 
annihilate distance and decrease the 
V different* in turn, helium town end town 
f than train automot ill puhht road and 
' steamship togilhir havt dole 

Until the war forced it forward this 
b country which gave birth to the airplane, 
- was extremeh baikward ui the develop- 
ment of aerial transportation Ioday we 
have a great industn and thousands of 
fliers Ihese must risult in a develop- 
moot of aviation worthy of America 
But the legal asputs of tin matter may 
kill it as ignoranie and inertia killed its 
development here prior to thi war It is 
very much up to nil mlcnsled to see 
to it that people art oduiatrd to the possi- 
bilities and the needs of legislation and 
that th< Federal government wait not too 
f long in establishing an investigating oora- 
I inittie which shall report along the same 
1 lines as similar rommittLUB have mvesti- 
h gated and reported in F ranee and England 
<i and Italy 

J lhe economic future of the world may 
• well depend upon the development of 
K aviation Am we going to be short- 
sighted enough to let our part in it like 
Topsy ‘ just grow or will w< take action 
in time, and see that our legal enactments 
and control be such as to lurther and not 
hinder the progress of that art-science 
which holds uo bttli promisi for the spread 
and increase of civilization t 

Shale Oil M A Business Proportion 

(Continued from page 4*4 j 

' Ihere will be ammonia and pot ish from 
5 the residues And then will be other items, 
f but as to just what thiv will be and 
how much of them will be reiovered, no 
, two autboritus agree Intimates of the 
aggregate value of all produi ts run as high 
as SI 5 120 in ono case even 945 per ton 
of raw shale — and as low as 8) per ton 
Cost estimates rang, anywhere from $1 25 
to 810 per ton 

The shale industry has been demon- 
strated as to process valuta and profits, 
in Boot! and these many years but that 
doean t prove anything about the United 
States We do not yet know how our shale 
compares with Scotland s We suspect 
that much of it is richer in <ul but it may 
be found leaner in other produi ts that go 
to make up the profits lhen mining 
conditions are totally different iu ths two 
countries The Scotch shale has to he 
brought up to tho surfam ours has to 
be bloated out of linmeuse cliffs On the 
faoe of it, ours should b« the cheaper 
process, yet one may well doubt that we 
•hall bo able materially to reduoe the 
Scotch raining costs of 40 cents per ton, 
and after we get the shale out of its bed, 
our costs will be greater 
All this goes to show two things It 
goes to show that, in the first place, ths 


Johns -Manville 

SPEEDOMETERS 
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To tho Trade ? 

TbeJohm ManvtU* 
■ales policy untm 
both jobber and 
dealer real trade 
protection Ask for 
details 


very act of driving takes 


There’s a basic satisfaction in knowing where 
you are going, how long it will take, and how 
tho miles are slipping by No one who has 
ever driven with a speedometer on his car 
will ever again want to drive blindly 

The Johns-ManviUe Speedometer is of simple 
and rugged construction Mounted on a roomy 
instrument board of selected maple highly 
finished in black— sufficiently strong to permit 
the mounting of clock or other instruments 

The adjustable End Brackets insure a snug, 
solid fit to any open model Ford car A 
mechanically perfect device, it mokes attach- 
ment easy, and is but one of many features of 
value which this combination Speedometer 
and Instrument Board adds to your car 


H. W JOHNS-MANV1LLE CO. 
N.w York Cur 

10 Fnctorini-Branchm in 03 Lmrgn Cfttos 


W JOHNS- 
® MANVILLE 

Automotive Equipment 
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"TUB JTHOS THAT HOLDS ITS 0SHATZ n 

$ 4-22 $422 $ 5*22 $622 $722 & $822 

IF you have been paving 110.00 to $12.00 for fine 
A shooe, a trial will convince you that for style, 
comfort and service W.LDouglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W.L. Douglas 
name and the retail price is stamped on the bottom. I 
The stamped price is W. L. Douglas personal guar- 1 
an tee that the shoes are always worth the price 
for them. The retail prices are the s< 
cost no more in San Francisco than they do in New York. 
Stamping the price os every pair of shoes ss s protection against high 
■rices and nsressoosUe profits is only one eiaiaple of the constant en- 
deavor of W.LDaoglas to protect bis customers. The quality of W. L 
Douglas product is guaranteed by more than 40 years experience in 
■along fine shoes. The smart styles are the leaden in the fashion 
canters of America. They are nude in a well -equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced men, all working with an honest 
determination to aiake the best shoes for the price that money can buy. 
CAUTION — Before you boy b. tor. W.L.D«*>«Im 
■ tamo and tbs retail price » stamped on the bottom 
and the (nude top facing. If the (tamped price 
baa been mutilated, BEWARE OF FRAUD. 


MASON’S NEW PAT. WHIP HOIST I 


THE BRIDGEPORT CHAIN CO. 
Spidillstsin SaillWIri Skipts&FlitStanplngt 
Bridgeport, Conn. 


WIRE 

American Steel t Wire Co/ *~teoSo' 


electrical rope air 
plane piano, pipe 
organ flat, boopt 
bale . ties, tacks 
nalla barbed wire 

>, t roller -roe’d w5Tn£*and roll 
ri* eobU, honewhow. 



American oii shale industry is still in the 
experimental stage Now thero are a lot 
of American manufacturers who v 
testify that there is money to be niadi 
the laboratory, but the meu who make it 
are the ones who finance the laboratory 
work and not those who supply the 
materials lhc turn of the latter lomes 
onJv when the processes devtlopul in the 
laboratory tome into the general market 
for flit use of everybody either through 
heenst or expiration of patents Nobody 
iing to get nch because ho own 
shah lands, until after the chemists and 
the i ngmeers have finished their end 
uintract — and to date they have 
lmi II v begun 

1 hi second Q E 1) of the oil ahale 
luntrv is that it is a big man s game 
i n are no gushers here that bring 
nulli im in a few weeks and there are 
Jiy holes that eat up the money with- 
givmg the investor a chanco of return 
Sb ili ml is not a gamble it is not a small 
pi p< lor s game, it is not a game for the 
muii with a home made plant working 
a sin til scale It is a big manufacturing 
prip Motion, involving plentiful supply of 
raw material, plant operation on a large 
scab and marketing problems It 
biihimss where, after the experimental 
preliminaries have been closed out you 
inviht millions to get back a reasonable 
n t irn and a surt one It is no game for 
the lit fit fellow and the only place where 
tin littli fellow can get in on it is by buying 
and holding ahali lands until the big 
* 'I ™ is ready to buy him out 

\n ithcr thing — shale oil is not going to 
n tin oil-well man out of business — at 
id not in this generation The quantity 
of ml shah exposed on the surface and 
easily u< i * saible is praetu ally inexhaustible 
is enough in the four states men- 
I to provide all the raw shale that can 
be trtated for the next century But take 
the most optimistic cost figures that have 
presented, and atop to reflect that to 
get a shale-oil production equal to ono-ninth 
thi present output of the wells would call 
for a capital investment of 130 000,000, 
wlnli under the least favorable estimates, 
this production would necessitate the find- 
, of 000,000 We shall not get the 
finical problems of shale distillation 
woilcd tut, and we shall not got our 
capitalists convinced of the praetu ability 
if th< shale-oil business on any such scale 
is this for many years 
I he true status of the shale industry may 
•e \i rifled if we look carefully into the 
attitude of the Bureau of Mines 1 he 
impression seems to have got abroad that 
this Burt au is in a state of roaring optimism 
r< gunling the immediate prospeits of the 
deposits as a millionaire factory 
Nothing inuld be further flora the truth 
llu Bureau has dtliborutely refrained from 
issuing reports upon the various method* 
tu w known for recovering oil from shale, 
limply because ao httlt is known m tlna 
< untry cm the subject Moreover, the 
Bureau, when it has had the opportunity 
advise investors contemplating en- 
iet into this field, has always pointed 
that the industry is in the experimental 
stage 

On thi other hand, the Bureau ia properly 
iptimistie with regard to the ultimate 
uturc of the industry It has, through 
m« of its enginei r* lieen lending technical 
UNHistancie to the construction of small 
.pen mental plants at various points It 
has two engineers engaged in studying the 
oil shale possibilities in this country, and 
two others who havt recently examined 
tin Scotch industry in considerable detail 
I he final word of the Bureau, ia that 
mtipiont boom in oil shale properties 
which u now under way in the West is one 
cah ulated not only to lead to considerable 
dirnt loss, hut equally, through under- 
mining of public confidence, to serious 
delay in the progress of the industry 

Oar Marked Highway* 

(Continued from paft 4tT) 
either side of the trark In ruling into 
a Missouri town on the Pike’s Peak Ooean- 


to-Ooean Highway we found that our 
marks halted abruptly. It we* too early 
for natives to be abroad, so, mindful of the 
usual small-town custom, we ventured to 
turn tojthe left and dnva through the viUage 
along the mam street Finding to guide 
marks to be picked up when w* got out 
of town, on the other aide, however, we 
returned and there was our original 
course plum as day, to the right and across 
the railroad tracks When we were there 
the first time a long freight train had been 
halted at just the nght spot to hide the 
marker beyond A marker oloee to the 
♦rack on our side would have obviated the 
difficulty 

The Seagull IUm 

(Continued from part 4)9) 

There ia another very important member 
of this aerial ships crew The observer 
sitting in the little cockpit in the very nose 
of the plane, surrounded with all manner 
of strange looking instruments, has quite 
a few duties to attend He ia a radio 
operator And can send and receive radio 
messages to and from his station on shore 
Ho makoe known his position from time to 
time and reports anything sighted of an 
interesting or suspicinua nature It is he 
who trainB the bomb sight on the enem> 
submarine the sight automatically mill 
fating to thi assistant pilot behind, the 
proper moment to release bis bombs In 
some emus be has a Lewis gun or a Davis 
non-recoil gun combined with a Lewis gun 
tracer mounted on the scarf-nng around hu 
cook-pit 3 his latter contrivance is very 
ingenious 3 hi bullets from the Lewis gun 
make Hplashes in the water about the target 
and indicati when the gun is pointed di- 
rectly on the target for a direct hit When 
the Lewis gun bullets are hitting the target 
the Davis gun is discharged and a foir- 
sixed shell finishes the job Thu oombi- 
natiou doubtless accounted for quite a few 
Herman subs 

The big fai tor of all airoraft u the motor 
In the event of motel trouble the land flier 
is always assured of a place to land He 
may land in a tree or in a plowed field, but 
he usually comne nut of it all right Hu 
worries are over when his feet touch the 
ground The naval flier ha* another 
element to contend with the aea Even 
if he dons not rrash on landing m a rough 
sea the prospect of drifting about, pitching 
and tossing for hours perhaps days, is not 
one to look forward to with any amount of 
pleasure A flying boat on the water does 
not make an object easily seen Or dis- 
tinguished, especially if a sea is running 
lhc chances of being ploked up, if fair at 
sea, are pretty slim The chances were 
much better in the submarine sons abroad 
than m home waturs Submarine patrol waa 
far more risky on the American coast then 
abroad for this very reason The sub- 
marine sonu fairly swarmed with craft 
hunting for the Boche serpent At home 
the ships were few and far between 

Many talus are told of long drifts in a 
wrecked plane before rescue came about 
It is nothing like drifting in an open boat 
The open boat u at least designed to with- 
stand a sea the flying boat hull 1* not 
Its one-oighth-iuch planking doe* not hold 
together long, especially if subjeotod to ft 
bad landing The water soon flpdk its 
way into the lock pit for the flier* to slosh 
around m until rescued It is usually the 
airfilled wing* that keep the wreck afloat 
at all 

These pages could be filled wtth tales of 
naval pilots drifting helplessly at sea for 1 
hours and days until picked up by a steamer 
or submarine chaser In many oases the 
pilots were obliged, on being picked up in 
southern waters, to take involuntary trips 
to tlm north, or vice versa They would 
Ihi taken perhaps thousands of miles from 
their homo station, not being able to get 
ushore until the next point of embaikation 
was touched by the boat I remember 
one case m which so many of these ocean 
tnps were figured in by the same pilot 
that a suspicion was raised on his station 
as to whether he did not take a keen en- 
joyment in these impromptu ocean voy- 
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n g M and used them to vary the monotony 

f a naval aviator’* existence 

There is no aaroasm in that expression 

1 he naval aviator's life ui indeed monoto- 
nous even bis flight* do not give the thrill 
that w supposed to go with flying To fly 
for houra in a grey void if the wtather n 
foggy or misty, the water m aroely discern 
able and only distinguished by the breaking 
( rests of white cap# If the weather is fine 
llu. blue of the sky blends into grey whore 
tin horison ought to be and the grey merges 
into ihc. greenish-blue of the ocean Sel- 
dom are the days when the line of the 
horuon is clear and sharp About the 
most interesting things to the pilot ar 
instruments arrayed on the dash before 
him and Lord knows they are monotonous 
enough 

A passing ship breaks the deadly same- 
ness Flying low you survey the deck and 
peek into the port holes The crew and 
passengers rush up from below and wave 
you a greeting Groat is the temptation 
of a forced landing and the ensuing ocean 
voyage 

Or you come upon a convoy starting 
abroad with its load of khakied enthusiasm 
Then, indeed, you have something to look 
at There is something, enough to stir 
the most sluggish spirit, in the spectacle 
of ten or fifteen transports fringed about 
with bristling cruisers and with destroyers 
darting about like minnows playing around 
a school of larger fish Each craft leaves 
its own trail of white, widening out behind 
and fading into green again The convoy 
has its special detail of many planes and 
' blimp*” Thmr eyes will take cure to 
the subs which are bold enough to attempt 
a sinking in the face of all this protection 
We are out for the raiding sub that prowls 
up and down the coast looking for no par- 
ticular prey but destroying anything that 
could bo called a ship and having for an 
object the terrorising and weakening of 
the morale of the people at home 

True it is, few are the subs you do sight 
A our heart gives a thump as you sight your 
first one Carefully you steal upon it and 
already you see headlines in the newspaper 
and a- war decoration You would think 
he would dive and wonder why he does not 
at least make an attempt to es< a pi Now 
you are on it, one well-plaiod bomb will do 
it But wait, not so fast See those 
marking* Disgustedly you swing back 
to your course Instead of dei orations 
vou see headlines and disgrace for sinking 
one of your own submarines 

But even though'you do not sight enemy 
undersea craft, they may have sighted 
vou while they were in the very act of 
i reaping upon their unsuspecting victim 
Your very presence ha* averted a sinking 
How often did the entry appear in a cap- 
tured submarine’s log “ Hostile aircraft 
sighted Torced to submerge ’ 

Boccnt Novel tie* in Public Speaking 

(Continued from page 4*») 
cable, and all the wiring leads (o a central 
point where the necessary connections can 
be made Thus a speaker cither on one of 
the stands on Victory Way or in an air- 
plane several thousand feet aloft, can ad- 
dress the thousands of persons gathered 
along the avenue, through the battery of 
loud speakers 

Vacuum-tube amplifiers figure largely 
in the operation of such a vast number of 
loud-speaking telephones Each amplifier 
unit is nothing more than an incandescent 
lamp of very much the same daugn as those 
used for illumination, but is provided with 
two or more electrodes inserted in the bulb 
along with the filament Such an ar- 
rangement constitutes a very delicate 
eleotrioal relay, that is to say, a very weak 
electno current may be used to modulate or 
affect a far more powerful current, thus 
building up any weak current to any 
demred strength In fact, such amplifiers 
are used m long-distance telephony, one 
amplifier being employed for every 500 
mUee of tran smi ss i on By passing a weak 
current through one amplifier cirouit, and | 
permitting that oireuit to affect a second 


Why We Build the Wisconsin 
So That it Costs More 

A FTER an engine is built it must have a surprising amount of ad- 
justment and testing before its operation is perfect. Every 
Wisconsin Engine is perfectly adjusted before it leaves our shops 
— bearings are run in, pistons carefully fitted and the whole engine 
rigidly inspected. It is then tom down and all this work done over to 
insure your getting an engine that is mechani- 
cally correct to the smallest detail. Naturally 
this gives the Wisconsin a greater initial 
cost. But in the end it costs you far less for we 
can do this expensive work at a far less cost 
than the truck manufacturer or the truck 
dealer. 

WISCONSIN Engines showed the result of 
this extra attention when 15,000 of them 
made a record in war service that caused the 
Government experts to select the WISCONSIN 
as the official standard for the Four Wheel 
Drive, Militor and IK ton Garford Trucks. 

The service of the same men who designed 
the WISCONSIN, and to a large extent 
the Liberty Truck Engine, are at your service 
in assisting you to solve your power problems. 

Write for particulars. 

WISCONSIN MOTOR MFC. CO., Station A, Dept 352, Milwaukee, Wis. 

Mmtritmtfr; 

Naw Ymmk Bruck — T M VINNER, 21 IUw, ruto, 

MARINE EQUIPMENT a SUPPLY CO 6.0 Arck St., PfcUadalpkU. Pa. 

Pacific Coamt Dhtrihatw i 
KARL P COOPER CO. IS 10 So. Urn An.aU. 


The Timing Gear* are heli- 
cally cut and have wide faces 
Thu gives extra strength as 
all the strain never comes 
on a single tooth Gears are 
very rigidly mounted and 
are lubricated by a separate 
lead inside 


St., U Aaaalsc. CaL 
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I lie limit has never been found to the number 
ol things j ou can do with 

\RedJDevitf 

REO U 5 PAT OFF 

PLIERS 

They are trulj your “liti ” tools Every day 
you find new uses, find yourself doing things 
around tht house with “Red Devils” that you 
thought you couldn’t do yourself 

Ask lour hardwaii dtaler to sell you the particular kind of 
' Red Devils which will serve you beat — and put them to 
wiik today 

SMITH & HEMENWAY CO., Inc , 266 Bread**;, New Ynt Gtj 

Factor!-: N J 

had D«v» Is th« expert mtehsn c • guide to Known Quality In Pliofs Kloo- 
trlcUns Too* Heck Bew Frsmn end Bl.de. Auger Blit Cheln Drllte tnd 
other Hand Tools all of s class with Rad Devil Q1 ate Cottars the blcgeat 


f ^THE overbalancing argument 
1 for KEYSTONE Copper 
Steel Sheets and Terne Plates 

is the fact that this material lasts long- 
est m actual service — because time and 
weather have proved it. The superiority 
of copper-steel is well established. Look 
for the Keystone below regular brands. 



Roofing Products 


a* formed from APOLLO KEYSTONE Coppfr Stefl Galvanized Sheets 
give unequaled service Demand this material for Roofing Siding, Cor- 
nices, Spouting, Gutters, Tanks, Flumes, CistemB, Culverts, Silos, and all 
exposed sheet metal work The copper-steel base is a factor ior service that 
buyers and users cannot afford to overlook 
KEYSTONE Copper Steel Terne Plates(RoofingTin ""Ire 

Plates) ire carefully minufacturcd and are highest qual- t/bYCTAllf 
sty in every particular— speci illy adapted for residences n CU a I Uni 
and public buildings Send for interesting booklets \ / 

We men factum Hhuet and Tin Mill Product, >1 every deecnpcion nod lor every fft. 

kaownpurpvM. HI ck and Oulvnrmed Sheen Comneted end Formed Roo6n< Prod- vrDra 
act* Tin end Tern* Plate. Automobile Sheen Klectrlcel Sheen Bpecbl Sheet, etc 'Cft 

AMERICAN SHEET AND TIN PLATE COMPANY Oeaerel OffleB*. Prick BaUteS. Htts*ar|fc, Ps 


hi uit, wluch in turn affeot* a third eir- be receded M a rrtwMa ettactunen 
uit and so on, the weak current can be The following table shows fa a strike 
used to modulate a loud-speaking telephone way the effect of the tolntW, the rolling 
Ir uit of Almost any magnitude Com- coulter, and the combination coulter an i 
im nml iixstip amplifiers are m regular juinter on the draft of a sulky plbw Gael 
is, with amplifying qualities said to be in series is the average ot 10 teste. Tl 
Hu neighborhood of 1 000,000 times To general average, therefore, it the averag 
(lit layman it is practically impossible to of 40 tests The teste were all made in 
i n igme sound amplification earned to that clay loam soil which was covered with 
I ime yt l it is regularly done rank growth of timothy All condition 

I or the purpose of receiving speeches were made as uniform as possible Th 
f m airships and airplanes, Victory Way figures represent the total ]>W in pounds 
I h Ik on spanned by a huge aenol The Not all furrows were of exactly the earn 
irr nts induced in the aerial are lod to a side In order to have results comparabl 
irt.ltB* receiving m t whu h, in turn modu therefore it was necessary to reduce al 
1 t s the loud-speaking telephones throu-h pulls to pounds per square inch of furrow 
n nlli stop amplifier The tame equip slice that is the total pull divided by th 
i nt has been readily employed for receiv iross sectional area of the furrow Tin 
I k speeches from Washington Glicago or figure was then used in connection With a 
I i In r cities within ordinary telophomo common furrow eight inches deep and U 
nmunuation of New York City inches wide in order to have all pulN 

„ . , tAt .. „ comparable The average furrow cut was 

Reversing a Ship with the Rudder approximately of these dimensions 

(( mttnued from patt m) EFFECT OF ATTACHMENTS ON THE 

I mi as grout as 30 per cent It also DRAFT OK A SULKY FLOW 

« ius that in starting the ship from rest l 

I I r< will be a flow of water over the rudder Plow ATTAcm»»*T» . 

a viug ate, ring power before the ship has i tom- 

i u h wav JotatBr Renta* btaatlon 

l he power of tht rudders unaided to Coal tar Co liter 

Irive the ipssel astirn without reversing A Jolntw 

tl t ngines renders it possible to dispense ) mx 554 707 ItA 

w th all other rtvirsmg mechanism The a M7 ^ ^ ^ 

tingi nry of the ruddtr a being out of ^ gm aos MS son 

ii n nwion need not be provided for to the 4 A40 am M9 79 a 

ivt ul of installing a second means of Awns* 035 010+ 005 7M 

r v ruing sun e with the rudder inoperative ■ ■ — -■■■- - » 

II vessel is hdphss anyway In reti- r-^, 

I r ating engines this means that the link *“ e ManttlR Ct O re O f IWIM) 

i tiou reversing engine and astern guide* fcJ©CtrouCO 

Ik left out while with the turbine (Corutnuod from pan tH) 

t al lut ion tht re is no nted to fit astern itftnowj precedes this step The miked 
t ir lints With oil I ngines the reversing material is then pressed, sometimes in ev 
■ iddir aituallv elimmates uncertainty in tremely powerful promos to the else and 
tl |> ration of the reversing mechanism „hape desired in the ftmahed eUctrode 
I substitutes c, rtaintj thi refor 1 htrt follows a baking or roasting of some 

II, rudder here shown has been tlior g„ r t to dnve off the voUtile elements and 
nil lv tried out up to JW horse-power by rw iuoo the mass to tho oarbon form sought 
tl HtKmh Admiralty and others Exten- Although amorphous oarbon electrode, 

i trm is have shown that there is no loss have for some time been obtainable from 

sp,,d ahead in boats thus equipped non ( .( rman sources, their manufacture 
I I e spot dnattrn is about one-third of that has presented some few difficulties In 
I i l Ik. m g perhaps a trifle less than the order to avoid ruinous local stresses, the 
t n speed ordinarily obtained by re- wor |< rft i|„ f or extremely uniform tempera 
rsmg the direction of the propollpr t tires throughout the heating uhamber, 

Effects of Attachments on Quality of ™7 ln « f . ro “ * «*> 

Work anri lh« TliwA nf Pin J. degrees Centigrade and these must be 

Work and on the Draft Of Plows maintained for such long period, and with 

(( mtinued from page 1,90) such ai curacy that the use of any other 

1 lure arc ft w times when a plow either than a gaseous fuel is out of the question 
ilkmg sulky or gang should be used We have been shown a furnace devel 
H I out the jointer It is decidedly opod for this work by a leading British 
issary in plowing sod Some farmers firm of heat engineers This furnace is 
I to gamed the impression that a rolling installed in a large Midlands steelworks, 
iltir takes the place of the jointer It with an output of 30,000 tons of eleetne 
1 <k nit and oannot do what the Jointer steel per year It is constructed of a 
i m ant to do The jointer is a decided special refractory material with walls nine 

1 1| in turning under tmah it effectually Inches thick, bound by channel irons and 

I r v< nts the growth of grass between tie rods T he heating chamber is designed 
f irr, \v slice*, and it leaves the ground m to accommodate six electrodes at a time 
I tUi condition for other Ullage took of any sue up to 22 inches in diameter 
s m, claim that the use of the jointer saves The top of the furnace, or cover-plate, is ot 
e harrowing In addition to these of box Motion and serves as a preheater 
t unfits it decreases the draft, as the for the air supply taken in by the burners 
l Mm s show Tho latter as will be seen in our lllus- 

V arums types of cutters are used on t ration, are of the fan-air type, for oonsum- 
u ilkmg plows They all assist in making ing town gas at a slight supplementary air 
lean cut furrow bank possible and the pressure of about six inohef water column 
- jf many of them results in decreased It will be seen that the nossle, the part that 
iruft 1 he rolling coulter is most generally in any tvpe of burner requires most fro. 
in 1 on sulky and gang plows Although quent renewal, is formed of a refractory 
tin figures herewith given show that it block, which can be easily and cheaply 
in ream s the draft its uso in cleanly suttmg replaced Each of the six burners at* 
ir the furrow slice and in cutting through tached to the furnace has a 1 34-inch gaa- 
tranh overcomes any disadvantage due to supply pipe and a 2^-inoh air supply, 
greater draft Manufacturers of plows separate main controls being provided for 
dnioat mvartahly equip their sulky plows both gas end air, while the permanent air 
with coulters rather than jointers This is rate of the burner can be adjusted by 
i great mistake If only one attachment manipulation of the regulating plug 
ih used it should be the jointer, except Three burners are plaoed at each Aide of 
indtr unusual conditions the furnoee, firing Into combustion cham- 

i he ideal combination w the coulter here 12 inches wide and five high, placed 
and jointer These may be used as separate underneath the floor of the heating chant- 
ntt achmente or as a one-pkee attachment her, and of such si sc and shape as to insure 
The latter has been developed ohiefty In complete combustion of the gas and air 
connection with tractor plows, but is used therein The burners fire alternately from 
quite widely on sulky plows either side to insure an even distribution 

The beam wheel on walking plows should of heat 




“Can you guess who lam? 


Vow World-encircling Steamship 
make sure of Scientific Lubnc 


p Companies 
cation ~ ~ 


you guess who I am?” The vis- 
V_>l itor was the first man to come over 
the aide of a tramp steamer which recently 
•topped at Buenos Aires 

The engineer replied, “I haven’t met 
you before But if I were to make a guess 
from my experience in the world’s princi- 
pal ports I should say you are a Vacuum 
Oil Company Representative ” 

He was right 

Steamship companies lay great stress up- 
on securtng correct lubricants of guaianteed 
uniformity at all ports of call 
To meet this world need, 
the Vacuum Oil Company 
maintains stocks of Gargoyle 
Lubricants at every port 
of importance on the globe 




The steamship owner knows that Gargovle 
I ubricants he secures at Delagoa Bay, 
Bilbao, Hong-Kongor Dundee will be iden- 
tical with those he started out with from 
his home port 

Gargoyle Lubricants for marine use in- 
clude all lubricants for gas and steam engines, 
Diesel engines, dynamos, turbines, propeller 
shafts, bearings and othei lubricating needs 
To these are added such specialties as 
Gargoyle Storm Oil to quiet stormy waves 
and Gargoyle Vaclite, a solid fuel which 
gives a smokeless and odorless white flame 
. in the ship’s bunker lamps 


The world-wide suprem- 
acy of these Gargovle 
Lubricants and specialties u 
absolute And — The work 
must go on 


Lubricants 

A grade for each type of service 


VACUUM OIL COMPANY -flSSS 


MnS S wfffi <5w ■£ rti mmy NEW YORK..U. S. A. 










A Positively Defined 
Price Policy 

DiamondT 

THE NATIONS FREIGHT CAR 

TXT ATCHFUL waiting” will not avail the man who is post- 
’ ” poning his truck purchase for a rumored drop in prices. 
To be sure of our own final statement on this point, we have care- 
fully canvassed the materials and labor situation — our policy is 
fixed, and it is phraseable in this way. We will guarantee current 
Diamond T prices on the present models for the balance of this year. 


If, by some unforeseen trend of market 
conditions Diamond T Prices can be 
reduced at any time during the year, 
every 1919 purchaser of “The Nation's 
Freight Car” will be rebated the differ- 
ence by check 

But, should the cost of production 
compel an increase, in spite of our 


present estimate, that increase will 
only apply on such orders as are 
taken after the price change becomes 
effective. 

Buyers of Diamond T Trucks are 
thus guaranteed Diamond T’s lowest 
1919 prices. 


For awhile, immediate deliveries of Diamond T s will be possible. With all price un- 
certainties removed, there is every reason for cutting your haulage coats and boosting 
profits with Diamond T NOW. If you’re not sure about our dealer’s location, address 


A Complete Line 
for Every Trane - 
portation Uee 


l 1V4-2-3V4-* 
Torn Capacity 


Diamond T Motor Car Company 

4521 W. 26th Street 


CHICAGO, ILL 


r • 
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Wipu^Ont 
the fear that fetteis 
Production 

T?EAR of Accident binds thousands of good 
L 1 workmen to small production schedules. 

Manufacturers cannot reach their greatest 
production possibilities while workers have to 
spend much of their time in guarding limbs, 
lives and products from avoidable dangers 



den/amIM 

■-^PRODUCTS I * 


Make Speed Safer and Surer 

Now, while our great reconstruction program 
is demanding greater production, you must bend 
every effort to greater haste and to less waste. 

Benjamin Industrial Lighting banishes the dan- 
gers of darkness. It protects men, machines and 
material. It is helping to reduce the 125,000 acci- 
dents traceable annually to incorrect lighting. 

Benjamin Punch Press Safety Devices, Benjamin 
Industrial Signals and other Benjamin Products are also 
driving out many other faults and fears from hundreds 
of well known Amei ican factories. Ask for the facts. 

Write Chicago Office 

BENJAMIN ELECTRIC MFG. CO. 

CHICAGO NEW YORK SAN FRANCISCO 
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The Pioneer of the Truu- Atlantic Liner 

By Bobert d. Skerrett 

W HILE the blue ribbon of trans Atlantic passenger 
sorvioe has long beeu held by vessels of other 
flags, credit, nevertheless, for biasing the way for steam 
navigation between the United States and Europe 
belongs to America One hundred years ago on the 
24th of May, the steamer Navannah cleared Tyboe 
Qa , and Started upon her meraornble voyage to Liver 
pool It was the ambition of her owners to establish 
a fast line between tho port of Savannah and I' ngland 
and by qualifying reliance upon the changeful winds 
to males it practicable through tho agency of steam 
machinery, to forge steadily onward despite calms or 
opposing galea 

That radically ambitious scheme was the outcome of 
the steadily widening aoope of our domestic steamboats 
which traversed the land-looked reaches of our nvera 01 
the sheltered waters of some of our lakes and sounds 
U was also promoted by the local pride of certain Savan- 
nah shipowners, Messrs Scarborough and Isaacs, who 
balieved that, through the adoption of steam they might 
outstrip New York m the field of foreign trade The 
man directly responsible for this courageous vonture mu 
Capt Must Rogers, a Connecticut manner of repute 
who had bocome familiar with the engine afloat by 
association with the steamboat undertakings of Robert 
Pulton and John Stevens He it was who induced the 
Savannah shipowners to buy the vessel when she was 
nearly ready for launching and to fit her with auxdiary 
power. 

The “Savannah” was built in New York at the yard 
of Crocker and Fiokett, and was planned to be a full- 
rigged ship This part of her was unchanged with the 
exception of stopping her nuunmast somewhat farther 
aft m order to provide spaee amidships for the installing 
of the boilers and engine and for the stowage of ooal 
The fueling arrangmenta were for 78 tons of coal and 28 
cords of kindling wood It was believed that these 


would suffice to carry the vesse I a ross the Atlantic and 
evidenced how little general information won available u 
century ago concerning coal consumption In fact as 
late an 1834 data furnished by McGregor laird the 
founder of tho famous Birkenhead brill informed a 
committee of the House of Commons that engim s of Icjih 
than 120 homo-power would n quin 10 5 pounds of 
coal per horse-power per !■ mr At that rat* tin 
Havannah should have had a steaming radius of about 
175 hours or a little more than seven days but she fell 
a good deal short of this 

The Savannah s engine i uill by Stephen Vail at 
the Speedwell Iron Works, near Morristown N 1 was 
rated at 00 horse-power and wm> f the inclined direct 
acting low-pressure type, with a cylimhr having a 
dtamotor of 40 inches and a stroki of fivt feet The 
principal stumbling block to outfitting the craft w va the 
boilers of which she earned two Those actually j laced 
in tho vessel were constructed by Daniel Dod of liia 
beth, N J and were not aoccpted until after si oral 
others had been rejected Conti mporamoiw n < rl» 
specify that tho steam generators w< re to wofk at full 
head under a pressure of 20 inches cf steam os d ter 
mined by a mercury gage 

While the log of the “Savannth nowhere tells how 
fast ahe was able to run under her engine alone it was 
reported in one of the New York pape re in the latter part 
of March of 1819 that, during ft steam trial in that port 
ahe covored a total distance of iO miles both with and 
against the tides w an interval of t hour and 50 minutes 
On the other hand, the ship when right days out from 
Savannah and bound for Lmrpool a as spoken by u 
sailing vessel, which reported that the stiamer it that 
time was making between nine and 10 knots an hour— 
she was probably using both steam and sail 

On tho 28th of March, 1819 the Savannah loft 
New York for Savannah, and aflt r a stop at t harleston 
B 0 , she reached her destination on the Oth of Apnl 
During her trip southward sht was under steam for a 


total jienod if 41 ’i h urs — her longest interval of con 
linn ms steaming lung 17 lioirs Sli illv afLir leaving 
San ly Ho It bthm 1 t lie wind beenmi s imewhat fresh 
nnd it was found advisable t unsl ij he i jiaddle whorls 
I hcae wheels were so nirungc 1 that ll v tould be folded 
up like a fan and stow< 1 U|x n I k wli n tin si a was to > 
rough for Iheir emplovm nf lie epe ration of getting 
them over the silis er taku g them inboard required 
something like hilf an hour 

Ihe Savannah wis in ten led to carry both freight 
ind pissengers lei the accommodation of the latttr 
iureabm sj i c was lividcd into 1 lire e suloonR and these 
were haielsmily furnished with imported carpets 
eurtains mil bangings and were decorated with mirr ire 
She boasted m all of d2 births eaeh of whieh was a 
stiliriom that arrangement being something of a dev 
pirture in passe ngei ships 

The Savannah remained at Savann ih for some 
weeks attracting a great de al e f atte nt i in the while and 
being visited by President Monroe vvh > encouraged the 
belief that the government woull ultimately buy her 
and equip her as a nav d vessel On the 22 d of May 
1819 the ship droppn! down off Ivbee but owing to 
unfavorable w at her conditions she did nit put to sea 
until two days taler f Inn with steam up sho hooded 
boldly into the Atlantic and straightened out upon tho 
nerthern course whieh was to curry her across to Liver 
pool llcr log which is in the U b National Museum 
givcis the following particulars of her periods of steaming 
during her voyage to b urope 

May JOth 8 A M to b P M 10 

June 1st 8 A M to Jun id 2 \ M 18 

June 6th 8 A M to 12 P M lb 

Tunc 9th 8 A M to 12 Nnen 4 

luno 11th 10 A M to 1* 1> M 14 

June 16th 8 P M toJum 17th 21 M 18 

Total hours of steaming 80 

(Continue I on pafe to ) 
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The Ship-Owners’ Point ol View 

T UI 111 m miiiii mill whu 1ms i tin faiultv if 
stating tlx fm tH ni i Miiimifrls uniplli »t. il 
nit nation mi < It urls thnt In win i mm mis mul 
( Ini hui li mint it Mi It iln rt Dollm mi i x|m rb in » d ship 
•iwnoi of Shu I raw ini ii who mi i nth Hindi nn minis am 
nt flit shipping ait uni mu wlmh ah old hi in tin hind* 
.if i sirs inn who la interest'd in upbuilding mi unit haul 
ninrint whi h iiiihiih Hint it Ahonlil In in ttu hunda of 

ivtrs uti/ni ol tl« I nitrd si«tts 
Up Ik gins Iis giving II thngrniii hIioWIIIK the 1 mintage 
or Amt nt an gooda uiiriiti ill \imrnun Hhi|i* mint tin 
Iiopublu was founded fiom which wt Inimi that in 17H'I 
twenty-three* and light tenth*. pir tint nt nui liado wn. 
(Hlliml in Vmiriiuu aln|w« mill (lint dining the period 
of tlu pi ofi lent lid duties tin pcrcmtugi row in 17'tA to 
•10 pci i cut und inuinl unit <1 ilniut that hgun until 
IN 10 Wlllll ll wan NO I* I nut tin preferential dutiPH 
i mini it III IK (0 mill Its INIO tin piiiintagf fill to 72 A 
ptl tint h> I Mil) to tit) £ uni tin II dm Jnrgtls to till 
( is il War fill to lid li> INTO to 17 1 l» 1N80 mill in 
thi find half of III It up t i tin C.ia it Wnr if wan onli 
0 07 |h*i ii nt 

Ah to londiliona on llu I’m i In On nil with whnh 
Mr Dollai la piutn ulnrlv familial wi ui 1 dil tint in 
lUlf In fore tin Si aim n h Hill Inul guilt n in itadiudls 
work lapnmai sihhiIh m (Ik Vmiiiimi I rude m thi 
Pm iln win 2b 0 r i |n r uut mid \ mini mi vine Is win 
% 10 |n r iin( hut after Mav lal 1017 Iipimm viaai Ih 
wen WHO pi r 1 1 nt nml Amiriinn viaai In na thi limit 
ninidt of t ha in tmii of the sea nn ii h Hill dropped to 
107 pir Mill 

Although il in will uiKhintood Unit thi war him hftid 
llu wah of m mu n h nngiH uiii nif, lilt fonign nutiuna 
it in pi runt ni to lull imti of Mi Dollar* hgurea for 
thin id hia own Nlimnim which win opintmg in 1014 
I hr ir iiiiIii itnl liorsi |H>Wil w ia ismlls tin sum md 
thin loiiungi m ills I hi an nn Oik f thia w i*. mi 

Xiiiiiiiiiii nil i ini r i iiiplnsing 47 mm il >1720 jnr 
month mint In i ms a Hutiali all mini iinplnsiiig >b 
ini ii nl tin K'l I n ways f 'I WS pi i month mid thi 
t hn I wiih n lip in hi iti unit i lupins ing 1(1 m»n ui u 
IIAl llll Wlgls if *7"7 [Ml 111 Mill 
\uilhir ipirsii u I nnpi rl in r firnd hs Mr 
Doll i ih Unit of tin nn lain ini ni I Mnpx regarding 
will I In il min (hut thin h ill 1 1 1 iih ngi* in om liwa 
Hi t ilis Iln Muinlii I i nn I-* I SHOOi nn ih nilw light, 
of tin kind ss hn h in Imii a I ill in hii I iiuiidniss f n thi 
hhippnik Ho ml uid ((iiiipari llu n mill Ina own 
slcjiiur Iln Holm I Ddlm i win Ii ill at alups an 
dupluatia I hi It >ln rl Dollm ii l lull. t. HiitiMi 
mtaaun men) is of I 420 ml time hut \n i rn in ship* id 
this Hire hi lolln ua tun on in ns i ig. ot 12s I nit 
ton? -a different! of Kill Ions N w niiik nil port 
chargee, pilotage drydncking, its , mi liurgud on the 
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mi tonnage thi Annnorn ihn m hireign trade pays 
2 r i [in nut more than thi ships of am other nation 
Ui agni with him that (Unn this liftman ih paid in 
lomgn porta and to foreign i»*(i ™* > l orlmnlv t« 
lots of < ngriHN to UI theiomii ' km w whs our ships 
in Uni p nail /til umli i > ur lut 

linn Hku wthi natlirof k Is inapt In n. ludo 
V ill. rn mi uguInlinuH whin ll a ut mah thi ship 
i„iihI Im Ii s ol < argo and the I due hllid with cold 
w ill r linn fin during inapuh ill handling of img” 
muni K. aiiHiHiidid With Hit Ii slop* thin ia in 
mti rfi mm withsu.ik mine tin i I* •* n in dim |w<> 
mini mil n aw h i wav Hint It tilling mil imloadmg 
inn g. mi II Iln inapt.tii.il . mi I Ik toili|.lttid tin 
vchmI in illnwid to pnKiiil totli ii si |Nirt »•“" •* s 
lmialud Hmhi iriH|nition ni i mi ni|Uins i told 
ssatu livdnwl iln preaaun in t I « hill timm Hn 
working Mi mi pnAsure whi Ii milt Ii apphid om l a 
vi hi thia Mr Dollar lulls us n Is tin Imihn nnd 
pi|MH mid Hliorl.na Hie lift I I I d‘«" Vo otlui 
nut ion . ills fm I Ilia and yet tin i ) no w<'»« explosion* 
in fonign ships and nn our nw 

1 urlhi rinon out mgim mo i wmih I irpi r mid t hw 
i xpi ra iim il ship owner asks I t tn Inn is Si in tan 
111 dfielrl hash that \minisii* I mm Mid latter work 
Hun mv otluia why on 10 1)00 t m (hndw.igtt 
\lli. riinii atinmer dm a it 1 iki Op runt moil men ill 
thi mgini mom than on a hiiiiiI i si/iiI alt iuhi of alts 
otliir ii ilioh 

I hi n then ia t lint iliiuw ol Hi SinmeriH Hill which 
atuten llial 7i |«r unt of llu nw in («(h dipmtmMit 
hIiuII luidiietand anv ordei tin iIm ( rn nuiV give II in 
intendid to pnsent rairving * hints, on Hit ships to 
inul Hu t iji]i|m l it ion of thi lipiniai hut wt mi n 
iniiidiil that I hi lapnnewnn fui imans lapnuew m»» 
and InpaiiiM nllitnm with Hi. usiilt tint tmlav lupmi 
Iiiin lull iiuitrol of thi ion mui f thi l’aiilit Ihnm 

As rignnlN the dauw in thi s, inn hn Kill proyuiing 
that llu hi iiniun can demand lull of thi wngin hi hue 
i arm d at ivciv port hi goin 1 Mr Dollar tills u- tliut 
il has iloiu gnat harm to \niiu in Mnjw tnl tin lennon 
that it inn tempi alum to tin nut In dunk hi aids while 
in Huai fonign iiorla If all ih Willi win going to In 
div aft 1 1 Julv 1M thia regulilim niighl aland hutundii 
laialmg iiinditionn it in a most auuiih hindiiap t< the 
iithriims of our vinwIn 

1 mails Ml Hollar pula in iMrongplm for pnsoti 
as ngnniHt govrinmi ill owiuiship anil wi an glint to 
noli that Mr Hiirhs la in Hit tough aguimenl with 
turn on I Ina point I ortim iti Is thi pmaml govirn 
mint HtiinN tn In unih rgniiif, i ihangi of heart on tin 
Huhjd of goveriuni nt owmrahip lnveii thin to by tin 
cold logii of fai la 


International Trademark RegmtratfoiiH 

A l 11 K waiting nearls nun seirn we in at laM 
to receive Hoiiii of llu hinihlH id llu Pm 
i, \ merit an lrademaik ( ms ml urn ll now In 
loniin poMilile for American . ili/« ns 1 obtum u ri giNtru 
linn ul thi Buroau of the Nirthirn (.roup of count run 
and under thw mngle regmlrilim to wiuri I rid. mark 
proto t ion in ill those couiitrus if llu Norllu rn tiroup 
wlinli liavi ratifud thi ( mviutioii Hesidin llu 
1 nibd Statin thmo rminlriiaarc ( utm thi Dominican 
It. public Honduran Nnarngui (oalnllua (.untemalu 
iiid Panama 

Unfortunately the benefits do nut ndcmd to the 
SotiUiiru f.Mup of eountniH Ik uiw of the delas in the 
■ it iteration of I hi Conventi ii hs llu South American 
Matin II la uImi to be ts untied that thi nueuMary 
h gislul ion him not tMiun mu l< I in the I mted Statia to 
permit tin regwt ration in this mntis of all tradi marks 
ugiMind in the luternation .1 llunau hs MtirenB of 
otlu r i ounl ru a now membi rs .1 thi ((invention Thin 
bring, up Hit aumr old quLnti in T reupioi its whu b our 
iiitirnntionnt patemt and It uh in irk attorneys find 
pHW nUd to thorn in thi in st iwkwmrd forma Thi 
di hintion of reciprocity ad.pt d bv the higwlatora at 
WMNhingliin aoeuu to he th t tin othir fellow hun got 
to mipimnlc hrat and thin wlim wi get good and 
nads wi will ro( (prorate I Ins workn fairly will when 
unplovid on one aide only bur when both hkIph adopt 
it or win n one Hide gets tin 1 waiting for thu other to 
mt thin in liktly to lx noiih i ml.arrawiment This is 
fdt not only in connection with the rights of Amortonns 
to the full benefits of the I’an-Amcruon Convention, 
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because of the inordinate delay, .a «rantta| M 
miDroeal nghts to the eitisona of the other countries 
whi!h have ratified the C’onvention, but it operates 
equally in connection with our failure effectually to 
rcnpriH ate in other patent and trademark matters 
Probably the most harassing of our railum la with 
n fin nee to the grunting «f itteneione of time for the 
filing of peli ut end trademark >eaea and for the payment 
„f ft c r whim the deliyH havo boon cawed by the War 
I hi othir Ir tiding i ounlncN nn ginnting auth extenstona 
fids with ot K.urw the (MNNtaUon of reciprooity, 
and the* islinMum. husi tain taken advantage of by 
mans A mi ru an i itin in to prot i et valuable nghte abroad 
If < nngriNH d(NH not hikhi make a move in the direction 
of n i ipr waling thesi iiiniiHaionH from thr emeting 
l.llu of tin law it w feared that the onesided “r»- 
i iproeity hen tufon i xtended to ua abroad will be with- 
diawn ofiourM relroiu tisnls 
( ongnsa must isiiitualli hi hiought to reoliae that, 
to safeguard our patent and trademark nghte, it ia 
mu Mary not mt al\ to euait law a which will afford 
prntiition to our iitunnH m thw lountry, but likewise 
Ihwh whnh will afford substantia! protection for the 
nglitN of foreignnra hi n Onh in thw way can our 
i limns hopf to ohtiUii in turn thi fullest protection 
abroad It is to In ho[Kd that tht i duration of rongrew 
u ,il n»i k.t. I.. In mirrhnaed at the nriee 


T ill 111 sri iirtum ski ntifii tnpira which eoem 
to In i ndowed with perpetual youth, in the senw 
that whenever this arc bniaihed, m popular if 
not in siuntihi iirelea thiy an liivoeted with an sir 
of no vi Itv Huh remark w suggested by an artiele in a 

rcci nt iniinbii of a will known Italian journal The 
author dost nix s the mat of u man whnau entire loft leg 
linn hwn amputated but who mvirthelaea lomploua 
■d nn it. hmg uudri thi soli id tin left foot beaidca other 
definitely lot atm d m lumtionh in Ur inuainR member 
Wi hnd this artuli noteworth) though not for the 
remain that piosuinalilv prompted its publication The 
hiihuuN toll of war ban hit its insolvid the mutilation of 
human beings on nn unprcc mb nttd wale Now it m a 
fait pirhapH unfamiliar to the average reader, that the 
illusion (d phantom liinbt. to borrow a fehutous tv 
pnsHion Irom Dr Mur Mitchell - far from being rare or 
■ xciptioual is almost lmivi mul among person* who have 
undt rgone an ampiitalion Among HO lamoa including 
a gnats variety of anipulalioiiN Mitchell found only 
tour in whu h tlun Inul msii been an illusion of thw 
kind Ihtnfoie it is a matter of some inter oat, not 
thnt a siugli example of the phenomenon has recently 
hem ic ported in a single publication, but that the 
populm iiiugaiinLH and thi niwspapus arc nol at this 
jutii turr full >d similar stone* 

t nn it lx that one of the perennial "novelties of 
sc mure has at lost teased to be novel l Tusl how familiar 
m the suhjnr t of phantom limbs to the public at 
laigc ( lust how familair is it to medical men who have 
not made a spinal study of nervous phenomena? 

One of the best diHoussions of thw topic, la that Riven 
bv Wur Mitchell in his book * Injuries of Nerves,' 
published in 1872 Hu hie rat un however, goes back 
to the sixteenth lentun when the phenomenon wee 
well described hy Ambroisc Poitf In rcLent timse Dr 
Charcot has given some prominence to the aubject 
Whoever eons to pursue the matter will find fairly good 
bibliographies appended to two doctoral theses of the 
Pan* Faculty of Medmne one by Auguste Amndel, 
published in 1k|)H and the other by C Gulbenkmn, 
published in 11)02 

The fact that a great deal Iibh been wntton on thw 
subject does not, by any means, imply that it is widely 
familiar Nearly everv one of the scientific topics that 
ore continually cropping up aa ' novelties" in the press 
can boost of a voluminous literature 

We confess to being consumed with ninoaity to know 
why the great war haa not brought forth a flood of atones 
concerning pains and other sensation* In missing limbi 

To Our gnbaoiben 

Q UR subscribers are requested to note the expiration 
date on copies of Hi iBNTiric Ahibican If they 
will sond in their renewal orders at least two weeks 
prior to th' date of expiration it will aid us greatly 
in rc ndenng them 'fficiont service 
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Naval nd Military 

Mm Tribute to Our Kwm Officers.— A wall 
dinmmtl compliment waa pud to the officer* of the 
United States Novel Reserve (one bv Rear-Admiral 
W 8. Buna u the oourae of a Victory Loan apeech in 
New York »ty "Had it nol been laid he, for the 
ipiendid work of the reserve officers I do not know what 
we ehonkl have done The accomplishments of them 
young men were really wonderful Merlin* ae raw 
laldemen, many of them within threw montha became aa 
good daok officers na wore our own men and many of 
them were on the bride* u command of destroyer* 
Brooklyn Army Supply Bern— Not many puiph 
in the oountry are familiar with the great army supply 
hm which waa built in Brooklyn for u cumulating and 
forwarding aupphrn to the Amenian h xp» ditionary 
fone IB France Oiu of the new nunforud < oneretn 
warehoume measures 080 feet bv 200 ftet another is 
980 feet by 308 feet and both ere tight atonoe high 
There in three, rorcrod double elected piers ISO feet 
wide by 1,900 foot long and thin is an open pur bO 
feet wide by 1,800 feet in lraigth All of this work was 
emergency construction which wus put through in u 
remarkably abort time 

Gorman Submarine# on l<shibition Ibt die 
position of the fivt German submarinis whwh win 
brought to the United States will hr as follows 1 til 
after being shown at Portland Huston etc will lay up 
at New London 1 117 afdr visiting PliilwJt Iphm 
Wil mington , Charlestown eli will hi luuuguul ti 
Washington, DC 1 11 88 will pass hy way of Savannah 
Tampa, Mobile and thi Mississippi 1 1 St 1 ouis and 
then by way of Galveston ha West and the Panama 
Canal to San Tedro UB-11H aftir i \hibiting at and 
about New York end the Hudson llivir will lay up at 
New London, and UC 97 will pass hy way of tho Nt 
Lawnmoo and lako ports to u larth st tin (mat Lakes 
Naval Training Station 

Mnintnining Ordnance Material— 1 he General 
Staff hue prepared a table showing the ordnsneo material 
w hich haa yet to be complettd Although largi orders 
have noeemanly been ranreitod since tht signing of thu 
armistice, a vast amount of nudid material will be 
(ompleted, for the Bar Department has deti rminod to 
maintain an amount of ordnami material amply suffi- 
cient for an army of half a milbin men lhua we are 
goin g to complete JUft 249-min howitstrs 892 ft- ton 
tanka, 841 165-mn guns and 100 30-ton Lanka The 
total number at traitors when the present contracts 
an eompleted will be 1 000 2 'y ton 4 000 r <*ton 2 BOO 
10-ton, 367 16-ton and 100 20-ton tractors Of 
tanlm the number is 15 1-ton 960 b-ton and 100 10- 
ton tanks 

Diydock Shortage at New r'ork -It is stated that 
at the present time in the port of New 1 ork then are 
only 16 drydneka that can auommodato ships whose 
length it 360 feet That is to say there u aocommoda 
turn for about 1,600 000 tons of ships If the Nhippmg 
Board's expectations an realised the United States will 
pemem 16,000,000 deadweight tons of shipping in 1020 
and then are, art ording to an article hy Ralph U 
fitting in tho EvmnQ Po»l, only about 65 (ommercial 
drydocks over 260 feet in length in the entire United 
States The English found that one dink capable of 
rakin g ships 360 feet in length will handle about 05000 
tom of ships Unless wo take the matter in hand at 
onoe, our own fleet will be severely handicapped by lack 
of docking facilities • 

A Tunnel at Gibraltar — Now that the construction 
of the (Runnel tunnel is assured, military and earn- 
raaoMl interests ere turning their thought* to the 
Strait* oSGibrsltar and foretasting the advantages which 
wo u ld bt tenured by building a tunnel between the 
EuroiMM Md Afncan mmU at that paint An an- 
gueering jdurnal in (heat Britain states that whereas 
it now takta three weeks to go from Tendon to the Cape, 
with the Channel tunnel *bd one under the Htraits of 
Gibraltar It would be possible when the Cnpo-Csiro 
Railway and other rail connection* are oomplsted, to go 
from London to the Cape m eight day* Unfortunately, 
the Strait* an about 1,309 faet deep and unless the 
uocUrlying rook 1* impervious to water, no tunnel can 
be constructed there, shoe the limit for the pneumatic 
prooam a about ITS feet 
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United State* Fixed Nitrogen Administration 
Vn organisation bnanng this title hs«. bom formed undir 
the juiut control of the been Urns of Bai Navy Interior 
and Agm ulture, for the purjx w of taking over and opt r 
atmg all the federal plants designed fen the Axatinn of 
nitrogen and the mauufartun of ammonia and nitnt at id 
American Society of Mammaloglsta -Tht orgam 
ration meeting of this mw society waa hi Id at tin 
I H National Museum in U axlungton April Id and 
4th with n charter membership of mure than 250 
llr ( Hart Mcmom w is eluted president f hi 
sn< lety is to devote its attenti i I > tin study of mammals 
in a broad way including lifi lust ones lialuts relation 
to plants and animals, evnlu I ion pal ontology anatomy 
i u ihc society's Journal of Mammalogy whuh is i» 
start publication this year will iru lode popular us well as 
technical matter 

A Training Course in Public Health Admlnlstra 
tlon — In order to enabli bum public health offie i-ils 
from vartous parts of the c lunlri to tome into lontuit 
with Ami ru an lenders in iiiittcm n luting to public 
health slid si quire valuabb n<w ideas a hruf practieal 
training lourse in public hi ilth ndmimstratiun is to he 
given in New York City this spring undi r the Hiupices 
of the New >ork Aeademv if Medicine and the New 
\ork Bureau of Municipal Hi man It Ihc onurse will 
( over a p« nod of six weeks lx tanning Apnl iOth Ihc 
first three weeks will bi di voted to In tuie-ronferenum 
conducted by experts if nntunil reputation and thi 
last thm weeks to field study and observation of health 
work and institutions ui and ubrut New Vork (ity 
Attendant! during the second half of the luursc will bi 
optional Application* for innllment may be sent to 
I)r Carl f Mi tombs Bun ho of Municipal Research 
201 Broadway New York ( its 1 lie present plan is t » 
limit enrollments to 60, and t give first lonwdi ration 
to thosi actually engaged in public health odmimstra 
tion but these restrictions uiuy be relaxed 
A Chemical Tost of Ocean Current* -During n 
renent i xpodition on behalf of tho t arnegio Institution 
Dr A G Mayor noted that m thi tropical Putiin 
whenever the ship mat with a decided lounkrcurnnl 
running in an easterly dirccliou against tho prevailing 
westerly dnft the water Ixx amc relatively Mid I his 
easterly rurrunt is often cniountered in thu region nf 
such bw-lving coral islands us Palmyra and the Phoenix 
or Uiuun Groups, and » dangerous to viasel* at night os 
there are no lighthouses, and the vessel may lx ilnvi n 
un a reef before the prestmc of the itirrnnL has bun 
notu ed Whether the water is relatively at id or alkaknc 
can easily be determined by the use of some such in- 
dicator as thymoteulphonephtah in One has only to 
mi* the wnter with a few drops of the dye and if the 
mixture is grceniah-blue it is alkaline while an approot h 
toward audit y produces a more nearly yollow color 
This mt thod may also be used to deti rmino when a ship 
passes out of a currant of tropical origin which being 
warm, u alkaline, into another < urrent of colder watcT 
which, on arcount of its low temperature is less alkaline, 
than the sea-water of the tropu s 

Russian kaploradone of the Siberian Const — 
One of the most surprising pieces of news that has mmc 
lately from Ruama is that, in spite of untoward politusl 
conditions on ambitious campaign of survey work in thi 
Arctic Ocean along the Siberian coast was undt riuken 
in the summer of 1<>18 under the direction of the Russian 
Hydrographic Offlee A programme of those uu hr 
taking! was published last November in the C * pte* 
Rendu* of the French Academy of Sclent es by (In \ *-11- 
known ot canogropher, Oenerol J O Shokakki Nili is 
still in Petrognd, so far os known Hubaeejuoitly 
Genoral Shokalaki has found means of eeudinK litters 
on the same subject to some of bis scientific fnenda in 
the United States The explorations were to be carried 
out by two partus One, working from the White 
Bee eastward to Cape Chelyuskin was to be under 
the command of Captain Vilkitsku, the discovered of 
Nicholas II Land and the leader of tho expedition w hn li 
made tho Northeast Passage from Bering Strait to the 
Atlantic Ocean in 1914-15 Another party surveying 
from Caps Chelyuskin to Bene* Strait, wu to be com 
minded by Capt P A Novopashennii Several new 
radio stations were to be established to facilitate tho 
work of the expeditions 


Induitrial Efficiency 

Where the Building Problem is Being Solved 
Dm of th< cities tint hint lain fonmoot in ht ginning 
to eolvi aftii-llii wui pi >1 leins ih Portland Du "huh 
u cooperating u tlu I mldiug e impugn of tin 1 mti i 
States Di par tun nt >f 1 il i 4< Hiding ti pi mu the 
(ity wdl construct nit I is than JODI) h use h thm war 
Dragon is tht south I in iiiniuns 1 nnlx r supply uni 
there is an abundenn f skilled 1 1 i I r ihnl u ti n 

< he outlook is reports tl t I me st n imaging, fui build 
ing utilities that will lit il it 1 nt j irt of the mn plus 
labor 

New Yorks Housing Problem Wlnli thi l mti i 
Stilt ch Department of lid ir lux ihIiiiiiIi 1 that thiri 
exists in tho i luntrv » sliurlagi f r 00fl00 h uses ii» i 
rimill of the st ppsgi of buililiug In wir « nditiins it 
w prubutdi that h df i miili n dnex not < inr tin u tod 
dihciiiie) Kipnrtn fi Mil New Voik < il v all iw tint 
living quirtcra then an now at n high premium Hints 
have gnu up ipproximotcly one third m d rate pn rd 
apartment* tx mg eubjc 1 1 to the largi nt int M me 1 h u 
Hands of war workers have lain crowded int > tin nil 
and the regular gnwtli Iiuh bun aclvnnccd m limn 
othi mays V mirvi y e f 1 12 e itus shows an ■ nrouruging 
inc reuse of builduu, although it h i* not v« t nai hid i tit 
third of thi normal volutin of e instruction 

The Coal Cover I In *10011 and umuixpiiting d 
cover haa wlthiut a doubt bun tlu direct (iiiihc nf n 
great many Hiriius uiidmt* that hm d >iio the ir shim 
m lonipiling tin grand tot d of m minds that him i 
i urred on and about public buildiugs \ gre it inane c f 
the mjuriiN caused by coal colei* uiukl have bun pn 
vintul if a single ounu if precaution had bun taken 
hv tin uiretnkcrH in charge nf the building* 111 
vc stigation* pro vi Ih it in a great manv c bsl* tho dim t 
(huw of an injury numd by a coal covir ha* not been 
due to till negligence of the owner nor to the defective 
condition of tin covir me a incanii lend linn provi led 
for securing the cover t it* nimnngn and thu (ustmg 
"iih in the lust of i imliti n Ihc din t cause is Hint 
the janitor ir uthire has not hh lire I v tuHlcned the 
chain " hi u the eovir has him put l» a k in pluee after 
it has bet ii n move 1 to ellow e Mil t 111 plue e el in the 
ullul 

Why Factory Smoking Should Be Stopped An 
imjxirtant hearing on fire prevention was rcciutly held 
in New 1 eirk illy Ik fan the SI at* Industrial < uni 
mission 11 k dongii «f hre eaiimii bv smoking in 
fact one s » i* dull lined by mind witnesses One 
uuthorit* mill the sugmstion that thi rigidaliuiis 
prohibiting smoking in fiu turn a bi ixtendeel to 24 hours 
a dsv si thnf an employe t could not smoke until he 
left the building I hue authority also cnipluuu/ed the 
danger nf fim caused bv employees lighting cigartttiH 
and cigars as thiy wire leaving the faelorv and can 
lessly throwing the lighted mitih aside Disc cm 

tinuanec of ulluloid eye nhadis was also advueated 
In cause thiy wen so mfi iiiitnuble Several instant pm 
wen i ited where eye shades had t aught hre and the wearer 
had been sevi re ly liurne d It was pciinte d out that e ve 
shades of this kind wire not only n danger to the we an r 
but to his fellow workmen -is well 

Scrapping the Gorman Submarines Consider 
able importance is attached to the recent pun hose of 
26 (,ermaii submarines by a British firm nf I ondon and 
Swansea which will undertake to break up thi si vlbsiIh 
and dispose of the simp metal This firm ih a large 
ship breaking company and during tin war handled 
oonsidarablo quantities of *e rap iron brought over from 
the battlohelds of 1 ranee It nuntlv purchased at 
auction 26 Omnsn submarine s 12 < f which it intends to 
bring to its works in Swansea It is intimated that the 
brealung-up valm of iiuh vessel will be 812 lftft and for 
the down 81461)92 The work un each submarine) will 
ocoupy 10 week* and considerable additional labor will 
be employ id by the company Thi snap metal thus 
obtained will lie sold to the vannua tmpJuU and *tul 
mills in thi (Swansea district This development of the 
ship-breaking industry in Swsusia will be a very un 
port ant ono not only to tho port and as a means of i in 
ployuent but bee aim it will provide great quantitu* 
of high-cltu* material for the tinplate nnd steal industries 
The remaining 11 out of the 26 submarines pure ham el 
will he broken up by the same company in other ports 
of the United Kingdom 




O NE of tho good thing* to follow the 
evils of tho groat world war m tho 
opportunity fir ex<a\ntion work among 
tho liurnd i it us of tiro Orient Did you 
ovor atop to flimk that rum tinlhs of llu 
ruuiH of all tlu (it ii* of tin uni uni \\ irld 
art or Iravc been in I iirkmb tr rritoryf A 
or nturv ago tin Purlin non on llu Alh> 
polls at Athens wiih a 1 irktuh p< w lor 
houai Hit sitiH of all (hr nvn wnndtrs 
of tlio am it nt w irld luvvi to it tiuitil by 
tho lurks I hr edit h of tin (irtrk main- 
land and tht inlands \tui Minor Phrygia 
thr Hitlitr land Arinruii Assyria, 
Babylonia \iahin Syria 1 alt stint 
1 gvpl and ( arlhagr ami otlu i nti a of 
northoru \fntn ill tin land* wlirn 
am uni hmtnry WHsinuit with llu singli 
< xu plain of It ill hair lit on mil I hy the 
Turks Vnd no )iuipli him lain it. ho, 
w irthy In inla nt tin hums of pant 
uiilunti niH 'Whtmvor i Hurl has 
found a human portrait s ulptuu 1 ill 
atom hy some nmiint artist it liishirn 
his sat rr I duty to drstroy it 1 hr Mahoni 
nu dan loligion does not pi rnut tin rip 
ri st nt at urn of tho human or uiiimal 
form I him mum a prnrliss trt isnro 
of llu (ally world tioasure which evi ry 
man rosputid till tin lurk oanu, 
has bun nindt worlhkss Many a 
burud uty has bom usid as u quarry for 
budding Htoms and its truisuris of m 
striptiouH and srulptunH h ivr bion lost 
to tho woiltl I ho tt mph of tho wealthy 
Greek uti of ( isui us on an island m tlu 
Sou of Marmora it an illustration An 
agod 1 urk long inadi it his occupation 
to Htarili am mg tho ti tuple ruins for 
imirbli Willi s mu of tin largir marble 
blorks hr built a lime kiln tho nst of tho 
marbli ho brokt into fragments to throw 
within tho kiln and convirt to lime It 
mat (r rod little to tho lurk if thi marble 
bin an tnrlv (in ok inscription or was a 
1 1 a itilul pun of statuary or a sculptured 
capital whit h any 1 uropt an museum 
would print it was brokiu and turned to 
bine At Mosul just bifort the war, 
p pH at stone bridgi for tho Bagdad 
radrtiH 1 was built across tli ligris 
I vori si >nc in tho bridge was t ikm fr mi 
tlu walls of ancient Nuuvuh On tlu 
aimiinit of houyunjik tint ol tlu noun Is 
of Nimvah tho workmen found a hugt 
human headed marble duty wlllt h onto 
guarded tlu entrance to the palace of 
an Assyrian king 1 tried in vain to 
rescue the munsti r from tlu hands of the 
vandals 1 saw the men break it up, load 



Terraces along the city walla of Aaaur. Notice the holea through which the 
Assyrians discharged their arrows upon the enemy below 


W-' 

M 

f: 



The city gate of Aaaur, the first capital of ancient Aaayrta. The modern 
name of the rain is Shergat 



the fragment* into basket* on the backs 
of donkeys, and transport them to a 
lime kiln The lime was used for oement- 
ing the Btones of the bridge The walla 
and templea of Babylon, and the palaoe 
of Nebuchadnesxar, have long been 
quarried for bricks Even the Streets of 
the neighboring city of HUlah are paved 
with them, and with every step you may 
tread upon thr name and the inscription 
of the great Babylonian king In- 
scribed bricks have been used in the con- 
struction of great dams across the 
Euphrates, and yet when tho archae- 
ologist would sot k to take a single brick 
from the country, h< would run tho riak 
of arrest ami linjinsonnicnt Scores of 
similar talcs might bo related of the 
vandalism in all parts of the Turkish 
I mpirc 

Before 1877 Turkey possessed no 
arohaeologicnl law, and until then every- 
one who could command the means and 
satisfy the owners of the land and the local 
authorities might dig wherever he would 
Therefore it was before 1877 that the 
great archaeological collections found 
thoir way to the British Museum and the 
Louvre Since then the Turkish govern- 
ment has placed every possible obstacle 
in tho way of archaeological research To 
obtain permission to excavate even in the 
remotest parts of the empire has been a 
long and difficult process It took three 
years and about $8,000 to secure per- 
mission to sxcavats the Babylonian 
mound Bismya, which lies so far in tbs 
Mesopotamian desert, among wild Arab 
tribes, that few Turks have ever dared 
to venture there That was in 1013, and 
since then g>ermis*ion to excavate has 
not been granted to any European, 
excepting to the Germans to oontinue 
their work at Babylon. During that 
tune it has been denied to many Whan 
the permission is granted a commissioner 
is appointed by the Ottoman museum 
authorities to accompany the excavator 
and to take charge of the antiquities 
which may be found. EBs salary of 
about $100 a month and expanses must 
be paid by the excavator. Tbs one who 
has been to all the trouble and expense 
of finding the buried treasures has the 
right only to sketch or photograph them 
before they ate sent to the Constanti- 
nople museum Of course the commis- 
sioner may be bribed to permit toe 
antiquities to be smuggled from toe 
(Omtftwstf Mpegs MS) 
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Pkati That Make Swoe* 

By 8. Leonard BaxUn 

I T k w«!l knows that plants are continually taking up 
various mineral substances from the soil Most of 
thta matter k spread about in various parts of the or- 
ganism and is not very apparent to the casual observer 
Now and again, at certain points, there will appear an 
accumulation to such an extent that stones arc produced 
Thus, occasionally, inside the stems of the bamboo a 
hard rounded mam is found just at the joints of the cane 
These are of a silioious nature, and probably represent 
an excess of silica taken up by tha plant Even more 
interesting are the coooanut stones which can nt times 
be dug out of the endosperm of some kinds of cocoanut 
These are usually round but they are sometimes pear- 
shaped In color they are white, and not unlike pearls, 
although not so lustrous As a rule these stones are 
about the slse of small cherries and they are quite as 
hard as felspar or opal On aocount of the ranty of these 
cocoanut stones they are very highly valued by the in- 
habitants of Java and othor East Indian islands It is 
generally considered that they act as charms against 
disease These stones have been carefully examined 
and they aw held to be composed of pure carbonate of 
lima 

Somewhat similar processes are occasionally present 
in pomegranates Apatite has also been discovered in 
teak wood The ounoua water plants called Stone- 
worts ( Chara ) oover themselves with calcareous deposits 
This is so much the case that as those plants die down 
each year, the bottom of the pond or lake is appre< mbly 
raised by the accumulation of lime which of oourse doos 
not vanish with the decay of the steins 

Mobilizing • Lady Bug Army to Fight the Aphis 

By Horace E. Thomas 

N OW that spring has come and the chill of winter no 
longer retards the growing gram a strange army is 
being marshaled forth into the coroal fields of the Puufic 
northwest Its divisions, brigades and regiments are 
composed of lady bugs and they are sent out to attack 
their natural prey, the aphis 
Scientists have long rucogiuscd in the lady bug, 
lady beetle or lady bird ns it is variously called, 
a beneficient agency in its disproportionate 
struggle to exterminate the aphis, or plant louao 
Heretofore the bugs have exercised complete 
freedom in their go-as-you-please efforts to hunt 
down and devour t hi aphis Now howevir the I 
lady bug, which perhaps is least off* naive of all the 
huge bug family, and forwhich nearlyev i ryonc liasa I 

sort of friendly f< tiling, has its tampaign mapped 
out for it and will b< sent wht r< it may do the most 
good by enjoyihg unlimited gastronomic aitivity 

The lady bug hibernates ui the winter It is possessed 
of a tropism that warns it with the approach of mid 
weather to seek sin Her In colonies numbering a million 
or more bugs it bivouacs in tin mountains and foothills, 
There, protected by rocks and oroviriH, it lives safelj 
through the cold wiathcr When it is Roused from its 
stupor by the spring sunshine it again makes its way to 
the lower levuls where its favorite food Is the aphut, most 
destructive of gram and vcgitablo pests The present 
effort is to gather the ladj bugs fro of tin ir Winter retreats, 
care for thorn in artifii lal storage during the winter and 
release them in the spring where a plague of aphids is 
most feared 

8o far, scientists agree, the attempt to use the beetles 
for aphis control is in an experimental stage By some 




Nearly 100,000,000 lady bugs will be distributed m 
the state of Washington this spring More thun 2 r > 
000 000 of them have been nton d and are ready for re 
lease at any turn ( uthos of the others were looati d 
and they are being assembled for distubution when 
the proper tune < omi s 

Agents of the Hinted States Forest Sirviec have taken 
the lead in colled ing thi In • tits Tin forist ranger has 
exceptional opportunities l> find thur inches Wlun 
ho came upon a colony hi ripirtid 0 to the tounty 
agricultural agents whowiri i >< pi riling in the work It 
was no trick at all to hi oop tin hugs uil sinks and boxes 
whuh wire (o be their ni w lioirn lb rt u plat li s were 
partly (tiled with excelsior whuh sirv <1 us a roost and 
the bugs were stored away to be kipt though thi winter 


The stonewort secrets so much lime that Its autumnal 
^ decay raises the level of the water bottom 

it is belli vod that the lady bug army will aei omphsh more 
toward eradicating the aphis if left to its own devices 
Others consider the plan as promising permanent relit f 
to the farmer, at least in some localities All authorities 



the bugs were stored away to be kipt through tht winter 
at as constant a temperature as possible in the neighbor- 
hood of 18 degrees nbovi ri ro In one instani e an nban- 
dom d bn werv was tin ir ti mporary home annthi r Hugo 
colony occupied an apartment in a mint packing plant, 
which was kipt comfortably near the fru ring point and 
when tin re was no fuel problem to worry tin m On bright 
days they were taken out to sun for a few hours to cheok 
any fungus growth that might kill the beetles 
I Ihi Bureau of rntouiology of the Department of 
Agriculture through its station at Forest drove Ore, 
has i ooporated in the mtirprisi to the extent of collecting 
data and giving advice Ittsults will be carefully 
tabulated and a mmpliti survey preparul for publica- 
tion 1 hi men m the cntomologiial servioe have been 
canful not to give too gnat eni ouragnment to the 
farmers lhnt the artificial distribution of lady bugs 
may lie beneficial undir ci rtam conditions, they belli vo, 
but where thi aphis is at its worst they have little hope 
that Ihi ties (an Isi asst milled in sufficient quantities to 
combat it 

This opinion is shand by Prof A f Lovett, en- 
tomologist of Ore gou Agricultural C ollcge, who has 
made a thorough investigation of the lady beetle as a 
natural foe of the aplns In normal years ho says the 
aphis pi st is kept under i ontrol by tho lady bug and othn 
enemas such as the syphus Hv the larvvi of the lace 
wing flv anil tin lumpy rid built all of winch, 
including the lnrvai ot tin lnilv bug di vour aphids 

I ni gnat uumbirs irul i minute wusp that kills 
them bv its sting The common impression that 
hot wudliir kills tpluds is a liusl ike, hi adds, 


agree that it is worth trying and an t oop< rating to make 
the test <omplete and decisive That it is a matter of 
real importance a* well as mU rusting os a novelty will 
be realized whin it is considered that the annual plant 
destruction by aphids ui the Pacific northwest alone 
entails a loss of from *10,000,000 to *20,000 000 



Tn an exp< rimint tuiru 1 m list 
aphids win cullutid from a 12 ute 
was estimated that this iiinstiliiliil 
present I'hi ref ofti, on this full t 

mistily PK) pounds of plant li 
werecounttd fttnifuntmg t > hll 11 


’i ir 210 pounds of 
In 111 of vi ti h It 

00 p< r unt of all 

1 ri wire npptox 
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The French Problem of Reconstruction— III 

The Practical Methods by Which the Devastated Home, Farm and Industrial Plant Are Being Rebuilt 
By i II Glaudy, Special Correspondent of the Scientific American m Pans 

M. nit while the State has taken the right to requisition 
mined buildings for building uiatenaJl, although no objeo- 


h Hint Irann lia I mini that ill lilt... J nil |»V 
fur llti tinning. dim ( i pin I nf I rami Whin and him 
(•iniinnv shall pnv In 1 rnim dona nut < lit pi inlu * hi 
quiatlun IuhI in a ill nl Vrami ik gang l« | av I >r 
llu damage. doni In jiail il I mini ll i*> [h rhfipi an 
hoi a di monatmt ion of th mi* ' d i |»* < |»l* isI.sn.xii 
lam Min in all hiHtu.x 

l*rac In all) it nn mi ll I III <.«v 11 in nt Inn vut I 
ti pay individual" in lull f n II* Inin ig< they hm 
mitl. reel damag. in niinig I I tiling I lmil li 
fumiiiin toiiid.iHtr.il pi nil 1 1 li hl\ in no i tli i wu 
i mid MiivthiriK t| I r • i 1 ik 0"> •» omill In obtain, d 
hut I mrr n all il |i pi i ilili I mil faxing Ui.riiH.lv>- 
iii luldilmn In In i i m iiii[mi" I bv the war I i n 
hnlulitali tin mi il. I I in I and n « Ntrihlinli tin nfugi.N 
it mini llu li nn iiiapii i u 

llu lari in IIiiin pul lit tun llu liiihn llu uuut nf llu 
n nil dv lx fun ll iihuiim of applying il in d.Hinbid 
ImauM il hum ini/i h n Hitbje i I nlli lain apt to hi ion 
nidi rid hi hm aim! dr> Kicniwlruiliun up in n" tin 
riiiii Imth to mid brought ii| hi gov. m mint* an n,t 
apt In Mini thrilling VI I <xtu mu nnmiwhat inn 
steeped ... govern.... nt ml Up. u.id nl .* in. t I.o.Ik . an 
find tin thrill in Ihw.lT.it of uwinli tried people toh.ol 
thnr wunndN Hud maki I n Belli Wane a* ap.nd.ly 
bn [MMHildi a hat nlu a w 
before thi aai 

In the l T iul id "tt»tiH an 
am ho aiiUNloliuil In llu 
Hound of mom v .Kinking m 
appriipnalimia arliu h run into 
billion* that ai mi a little 
apt to liuik at tin In ni n 
upproprialioiiH iih aniall Hu I 
it Hliould not lu forgotten 
that thi atandard of living 
of the French eoui.tr> clwel 
hr (it w Haul ailli all nM|urt 
to thi hi roe. I ran. h pi ananl ) 

■a ilmidodlv lower Ihun that 
of thi umntry dwtrirta of thi 
l mtod htatcH and that H 
requires murh Icaa lo give, 
him a horn, and put him to 
tiUinit his mill than would In 
tfie tone wan a similar 
amount or da vast a turn a. 
oumpliahod in tin Unitnil 
Stains 

the Fronoh Covi rnment 
be uan oiuiui tanca to uivadnd 
regions almunl as noon as the 
war aUrtod Hi* lmndrtd 
thousand dollar* was voted 
tin. invadod oommiinia of the 
Manu in December, Ml* 

In th< budget for ISIS tlu 
] ranch Government miludad 
sixty imlhona to bo apphod 
by tho Muiiatar of the In 
tenor m relieving dialn* m 
thi invaded regions Up lo 

August 1th 101H, thirty six miliums of thui had bain 
■pant ms to drain mine* tux for matt nal* two and a 
half for gornral aupphi* and tin root individually in tin 
invndod Depart uuut a 

Govt rumen tally reconstruction work grow as all 
nt work dote grow hire a bureau then a 

_> hurt a apai nd aarvirt , then a apicial depart- 

mum, untd thi vanous unrelated and uniorrelatad 
effort* grow top-heavy and confusing I ho Muuatry 
of thr Interior started n spatial mrvioa to prepan fur 
reconstruction as tarly aa 191ft Later then was an 
intur-nunisUnal commit Un supposed to lonvlat. the 
activitiM of different govern mi ntal depart menta A 
law was propose! 1 (umpcUing city planning for destroyed 
towns not yet law it has hr. n supiilemented by requests, 
usually met in the spirit in which they are made An 
orpnued servirs for handling refugee*’ interests, and 
another for repairing damaged buildings wan put in 
operation, arrangement* wire made for mukLng advanms 
to returning refugees of a ce it am amount of the probable 
total indemnity thiy would ivmtuallv reoeivc, the 
Ministries of Commsrti and of Agriculture have been 
givon ap pro priations to make purchases for their respeo- 
tire reoonstruotinn* a special arrvin was inaugurated 
m 1917 (or getting the soil lack into Idlable shape, 
and a variety of similar undartnluugs put under way. 


Naturally with no many dilT nut aitivitns going on 
il soon hi i ami ovident that i uiifinl hind was an 
cssonlial if tin i uds of efteiei am to 1* *1 all aim 
wr\ed C unsequentlv llu Mimalrv of liberated 
lligioiii sax established divid 1 it » four mam branches, 
h mug to chi aith the gone ml i iwuiwatioii of local life 
[an me nl of win indemnities ai I mduiatcon of au rein f 
ugt in ns a ti i huiuil seme. f i c ems* rue tiem aud soil 
ii hubiliLiiti in an nffiu of air iltuial r... mat ruction 
and hii irffiu of mdiislrial h islrmtion One heud 
mi Mimslry mu h cation in I »" *hi many agencies 
w irking towards gitling 1 ran 1 i k lo In uhot Mann 
ha* always In rn an now in pxitim lo function if 
n it n if h t mi man speed at If “I ui*l i initnotnun end 
i singleness of puipoM of wl I im tmineiin might 
fed proud 

sum Hi. HTiniNtKH thi listr.il n < oust il ul ion 
off... has lain absorbed by II II Mmwtiy if Anna 
mint which is now nngagt I i hinging munitions 
lilants hm k to a pc ai e basis 

-ki much for the marhmei \Nhet i* docs as thi 
wheels rtvolvi has been nidi t d in the opening par* 
giaphs Of course it does, m \ thiugs I ut nom mor. 
important (ban tlua giving of ll . th. refuge. fettling 
him i lol lung him giving hm 1 • Is aud last and best 
giving him advent pa on hi* ultu it' lotnl mile innity that 



turn' ii. made. To any man taking the ruma of his c 
prop. rt> to rebuild it am w if he will and can 
lo the peasant next to his wife and children, his 
household goods Lays always hum his most precious 
possessions 1 he store s of refug.es with ran containing 
beds chairs stems nadloa creeping along the roads to 
aftfoty an true nIoiuh ^our farmer Frenchman would 
almost part with his cvl* before hi would give up hu 
Lares and Ponutos So it is a very vital thing to him that 
hu government has agreed to give him damages for lost 
house hold goods up to $2 000 in value As yet he nan 
not tnui li tht whole indemnity If hie total indemnity w 
$2 000 he I an have $200 for hinMiir and 940 for enrh 
other member of hw family Moreover the etato will 
mil him furniture if he wishes hi doe* not have to go to 
I he op.n market lour Frenchman is nothing if not 
tunny in money inatl. rs Anv yisitor to Pans threw 
d tv* will testify that what the I mu li do not know about 
a bargain is not worth 1. urniug' So th. I n m h govern 
m< ut needed no inatruetinns that furniture and household 
goods win going to . ost a lot of mom y It looked Ilk. 
an easy thiug the govc rnmmt pitying refugees money 
with which to buy furniture lhit the government saw 
tlu iKiinl and squelch. d llu furniture profiteer, if lu 
existed by buying vast quan 
title a in advance of tho pay 
menis made to refugees 
Much furniture 


hoard* and wardrobes and 


he may refi«tahl.ah hiuisclf permanently in the nnuntry 
from which he waa driven iml thus aid in reestablishing 
France 

Advances are made up to 00 per rent of thi appraised 
value of property valued an wiling to pro-war standards 
[hi* leaves a wide margin if safety for while tho final 
bUl is not yet law, it s. ins practically settled that 
indemnities will be paid to i mr the .net of replacement 
m kind regardless of nun uwd cost of both materials 
and labor This fine, sportsmanlike and liberal attitude 
of 1 ranoc— all of Franc. ( ward the suffering part of 
trance in rather overlook. I in these days of exciting 
Peace ( onferenoe and Is igm of Nations publicity 
But it » fine, none the lees 1 ranee says to her refugee 

Vou have Buffered Your house waa destroyed, youi 
land ruined your furniture stolen or burned, yvur 
.attic commandeered or kill d your whole plant taken 
from you VS o propose to r pis. . it If your house ooat 
fi,0U0 francs to build in MI4 you oan have 4,600 now, to 
replace it and as soon a* wc can get this legislation 
passed you shall have 10 500 franc* more if it oasts three 

times as much to build now us t hen And the same with 
your tools and your cattle, xou who have Med for Flues, 
■hall he paid by France , os much as Trance oan pay ’ 
la it any wonder the very hahiee in the orsdle ary, “Vive 
la France!" if they ory at illf 


*h litters 

While thin in 
(whoever will can get to 
work on he. individual rooms 
nl ruction problem at once), 
thin in (a full knowledge 
that st lust th. task must be 
alow Hi nee in preparation 
for txentiial full rc.onetrui 
lion the goxernment is now 
huving building material aa 
will un making preparations 
to hmiM and feed workman 
m temporary quartern no 
thix may atari the paste ful 
invasion— for re budding of 
tlu invaded and destroyed 
regions Hue h materials will 
be givin out to cooperative 
group* id contra, tore, by the 
government according to 
ngid priority rules 

Cooperative effort is being 


individual matter 
For instance, in several 
south of C halons-sur- Marne government organised 
formed cooperative Moieties which 


have brought together property owner* (former property, 
sisal) which employing a contractor and an architect in 
common have boon ahlr to save much money In staking 
purchases and by having projeots of sufficient sum to be 
seen by governmental eyes, have been able to command 
the service of some of the Marly nine hundred thoumnd 
German prisoners who are now working out a poetic 
justice and thmr own destinies by laboring torabnfldtbe 
France they did their bast to destroy! 

ScntdM 

T H Li 

faces Hems hold to prove Comparative tests made 
on several occasions by the Forest Products Labora- 
tory all indicate that the strengths of these two 
types of joints are praotiesliy the a 
The test specimens used by tbs " 
of hard maple blocks, sc 


Laboratory w 
imooth and sc 


a high grade bide g)us, allowed to i 

a week, and then sheared apart in an Olsen universal 
testing machine Four joints of sash type win com- 
pared in n single test 
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“0 first created beam and thou (treat Word, 

‘Lot then be light and light wag over all ' 

Why am 1 thus bereaved thy prune decree?' ’ 

Milton 

'T'HUS through “Samson Agomstes ’ cornea the lament 
i o t Milton, whoee eye-eight haa (ailed Perhapa only 
through a similar loss would we fully appreciate the 
tremendous importance of light to us, but imagination 
ihould be aufficiently capable, if daly exercised, to con- 
vince ub that light is the moat eaaential and ploosure- 
giving phenomenon which mankind expenencea 
The importance of light ia early recognised in mythol- 
ogy, being the aobievemont of the Creator immediately 
following the oreation of “the heaven and the earth”, 
and the word “light” is the 46th word in Genesis, the 
First Book of Moees Light haa played a conspicuous 
rftle in the mythology and religion of many peoples — in 
many canes the leading rftle Throughout all time both 
primitive and civilised races have had gods and goddesses 
of light Even today there are people who worship 
Light as the god of all — and in a sense they are not 
wrong 

The poetry of all ages abounds in the use of light and 
oolor for clothing the emotions, suggesting the possi- 
bility of a language of color, at present but vaguolv 
appreciated The poet has availed himself of the powers 
of light and oolor on the imagination in exciting, heighten- 
ing, and extending ideas and sentiments, in the con- 
struction of epithets, in the deooration of figures, natural 
rhetorical, and in all the imagery and witchery of his art 
Light and colors have been used symbolically, sometimes 
merely fancifully or conventionally, but even these uses 
are not to be rejected, because by association and com- 
mon oonaent they have aoquired signification similar to 
words Light and colors doubtless have their effects 
upon the passions, feelings and intellect even though 
their language is not at present plain to us Is it not 
possible that we are not yet cultivated to the point of due 
appreciation and comprehension just as the highest type 
of civilisation a few centuries ago would not have been 
able to comprehend the modern musical symphony? 
Light does have emotional value through oolors — the 
music of hght 


Light and Progress 

Artificial Hluminants in the Development 
By M. Luckiesh 

Light haa many synonyms, but one whioh wo would 
apply as very befitting is Progress The truth of this is 
readily shown by reviewing the history of light from the 
dawn of the race to the presi nt time If we go back in 
imagination to primitive man whose activities were 
bounded by sunrise and sunstt wo gain an idea, by 
contrast, of the complexity with which light is inter- 
woven into our activities In our retrospection, written 
history fads us long before wo reach tho primitive ages 
However, we can safely trust our imagination to penetrate 
the fog of centuries of unwritten history and find primi- 
tive man huddled in ha cave as daylight wanes Im- 
pelled by the evolutionary spirit of progress primitive 
man desired to extend hi* activities beyond the bound- 
aries of daylight and eventually learned to make fire 
This furnished him with heat and light which achiove 
ment elevated him from the brute kingdom and marked 
tho beginning of the genus homo 

From the pine knot of primitive man to the wonder- 
fully convenient light sources of today in a long interval 
consisting, as appears retrospectively of small and 
simple stepi, long periods apirt Measured by our 
present standards, progress was slow in thi early ages and 
we are inclined to impatience as we follow the history of 
light and progress even in thr i omparatively recent 
centuries of written history As is ever the case civili- 
sation must constantly readjust itself to the discoveries 
of science and the developments of invention Only 
100 years ago the proposal of lighting the streets at night 
met with loud protests based on various reasons, theo- 
logical, moral and economical but after adjustment to 
thi new idea, civilisation is equally vociferous in com- 
plaining of tho darkness of streets 
The burning fagot rescued mankind from the shackles 
of darkness and the grease lamo and tallow candle have 
done their part in paving tlu way for man s achieve- 
ments of today. Artificial light cxti nded man s activi- 
ties and has been an important factor in mental devel- 
opment It perhaps has ever bet n true sinoe the advent 
of artificial light that the intellect haa been largely 
nounshed after the completion of the day s work 

Artificial light has been an important factor in the 
great progress of the present electrical age Man now 
burrows in the earth, navigates under water, travels on 


of the Human Race 


the surface of our spin re and sails among the clouds 
piloted by light of lug own making Piogriss do< s not 
halt at sunset, but (ontmues ii hours < i h day Build 
mg printing, manufacturing comm m and other 
activities are prosecuted coutinuou ly the working 
shifts changing every eight ten or tw< lvc h mrs regard 
loss of the rising or setting sun Artifmal light affords 
man an opportunity for study or reen ition after he lias 
done his day s work in company with thi sun The 
groat achievements of the artmt and art nun nn not in 
obsounty after sunset, but are to bo seen by night as well 
as by day 

If some great genius could evaluate the possessions u! 
mankind artificial light would appear ctmsjncuously in 
his report and doubtless would rank very high in impor- 
tance and value Among man-made things perhaps if 
would rank first in value In tlu production of light, 
mans early efforts rr suited in light of an orange red 
color The incnndi su nt limp industry in gnu with the 
carbon blammt lamp in whu h a ban liki filament 
cmitti d a deep yillow light As thp industry developid 
through tho combined efforts of many mdiuduals cn 
gaged with various allied problems the temperatur of 
the filament has ini reused the light his lie come whitci 
and tho efficiency has been multiplied many times 
Lath improvement has resulted in a slight step toward 
artificial daylight rodiij the efficiency of tho lamp is 
so much higher relatively than those eflitnucies of oblei 
lamps to which the poe kot book had become aiiustoiw d 
that it is practicable to conve rt the light into am quality 
or e olor whirh necessity or esthe tic task d< mauds T lie 
last steps in finally reaching the objectives have been 
made by temporary exjiedients — bj the eh ve 1 ipnient ol 
colored filters which conve rt raw light into light of more 
desired qualities Ihcse ends will peril ip be reached 
some desy by more direct methods 1 ventuielly suen 
tific discovery will perhnps give us a prat ticahlo lamp 
which emits artificial daylight dire ctly from the light 
source and others which meet various esthetic and 
psychologic al n quireme nts 

Imagination is indeed dead if it is notawnkemed by 
a retrospective view of the dcvelopenert and impor- 
tance of artifieml hght, and of its contribution to the 
progress of mankind 


Correspondence 

Th« editors are not responsible for stetementa made 
In the correspondence column Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired 


How to Build Soil 

To tho Editor of the Scibntivk’ American 


In C H Claudy s article in the SnaNTivic AiunmcAN 
on the French problem of reconstruction and referring 
to the damage to the sod resulting from sholl fire he 
says that “a shell which explodes beneath the surface 
of land, churns it up, buries the top soil and brings earth 
to the top which will not grow even a weed 
While I hesitate to question this statement which 
has been made by Mr Claudy and many other writers, 
nevertheless, it at once occurs to me that it may be possi- 
ble to bring the soil back by planting sweet clover 
Until reoently, the value of sweet olover as a soil 
builder was not fully appreciated, but its use is now 
becoming more general in the United States There u 
not muon question that sweet olover will grow under 
conditions to be found on many, if not, all the battle- 
field* at northern France, for, as stated in one of our 
Government publications, “sweet clover will make a 
good growth on soil* too depleted in humus for profitable 
crop production.” It has been said to have been used 
to enrich the subsoil exoavated front canals and de- 
posited along the canal banka. 

If sweet clover will grow on the battlefields, this will 
be a remedy for at least some of the destruction which 



conditions, but it will furnish nutritious pasturage, nch 
hay and valuable silage Sweet rlovtr is also of the 
utmost value as a source of nectar for bees 

Evkhard B Marshall 

New York, May 2, 1919 

Farming for Returned Soldiers 

To the Editor of the ScjRNTiric Amkbican 
Your Secretary Lane makee it clear m his article in 
your issue of November 9th, that there are farms enough 
to go around among the returned soldiers, so far as the 
mere matter of land is ooneernnl, but ho docs not enter 
into any explanation of how the soldiers are to b« asked 
to farm them Ihe great and important question of 
soldier settlement is right up to us today, demanding 
our best thought and attention \et so fur as 1 have 
been able to note it is being ajiproui bed, on both Bides 
of the world s most peaceful frontier, in but a half 
hearted way, and from the wrong viewpoint entirely 
I have reoently written to the Ottawa Journal upon this 
subject, and am taking the liberty of putting the view a 
than expressed before you, with the hope that you will 
circulate them among your broader audience 
So far as I have observed, all the sclumes proposed 
for the settlement of returnud soldiers, including c^h 
tainiy the ono finding official acceptance m Canada and 
presumably the one Secretary I auc has in mind, are 
■imply modifications of the old system of fanning— or 
at best attempts to graft innovations thereon Yet 
this system is by far the most expensive and extravagant 
one that oould poeeibty be adopted I can conceive of no 
plan that would be more wasteful of time, labor, build- 
ings, and the equipment Mocseary to carry on the busi- 
ness of farming, and yet tin effort is being made to in- 
duos the returned men to accept these methods 
Aa a rule, at the presen t time each fanner haa his 
own set of bull dings, machinery, horses, cattle, and the 
necessa r y paraphernalia or as much thereof ae be can 
afford, and should he be fortunate enough to have 
sufficient help in the family be worries along I venture 
to say that on every three average successful farms of 


100 acres each there would be found sufficient machinery 
and othir necessary equipment for tbs hik useful work- 
ing uf 1 000 acres — with the possible addition of one 
team of horsts or one traitor 

The turn the farmer wastes in marketing Ins products, 
and tho methods unployul art worthy Ihe most serious 
consideration In tins same ptriud with mire efficient 
methods, ho could quite as well market ten times the 
quantity 

The samo arguments r< yarding waste of time hold good 
with respoct to tho work around tin buildings — chores 
such as milking feiduig t It ailing of stubhs and general 
cart lhese m ixt be ntt< udi 1 to daily and nt present 
tlu. farmer is tii d h mil and foot to his f irm and forced 
to mglcct other nutters of imp lrtaim to his frequent 
financial loss No wondir the voung piople flee to the 
city with such unanimity I And this or a modification 
thereof, is tho scheme (hat we are ajiparently going to 
ask our riturned lieioes to take on in ordir that they 
may earn thur own living and help to bear our burdens 

Thu prospective advent into the farming game of a 
great quantity of new farmers, who will farm new lands 
should be seised not as a mi ro incidt nt m the exti nsion 
and perpetuation of the old old system, but rather as a 
golden opportunity to install a new one All the great 
industrial and national undertakings succeed in direct 
ratio to the measure of inklhgont coiipt ration with 
which they are prosecuted It is suggested that a great 
effort should be mode to utilise the cnation of farming 
communities of returned soldiers for the introduction 
into agriculture of these same benefits The details of 
a comprehensive scheme of cooperative farming and 
cooperative marketing are far too numerous and in- 
tricate to be worked out m a letter to tho Editor, but 
without doubt tho men who had the sand to drive out 
the unspeakable German would be well able, with neces- 
sary and oompetent supervision, to arrange auoh details 
to their own satisfaction, benefit and advancement — 
and, let us point out, at the same tune to the benefit 
of ail the rest of us 

Ottawa, Can. 


A. H. Hawkins 
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Listening for the Enemy 

Sound-Ranging Devices Employed to Locate Hostile Guns, Planes and Submarines 


1 1 may he taken as a maxim of modi in warfun tint 
wherever the entmy m and whatevtr hn is doing 
he will make a noise in doing it If ho m tiring n big gun 
at us from fairly near bv or if he is flying ovi r our heads 
on a dark night with a eargo of bomhn w will In ar him 
with our unaidnd curs if ho is furtlu r away or ongagid 
in a comparatively Hilcnl aitivity liki suhmuiiutng wi 
may nood to use artifice to bring him above, (he tl rish ild 
of uudihility But in any ivtnt whatevir tin. unuin 
stain us nst assund that wc ran htarhim 

In the effort to take advantage of this situation both 
parties to tbo late oonflul exerted thm mgouuity early 
and lain to di vdop apparatus and to iniprovo me tho b 
of noun 1 ranging on 1 irnl and in tin an md at m i 
riin brut plan when tin ait of Inrut mg tin to by list, n 
mg 1o him was brought to a fair state of p* rli i ti m was in 
searehing for distant and (oniialid buttons Without 
developing any iHImralo apparatus, a httli ingenuity 
in the pru< t mil applieation of a very simple mathi 
matical principle made it possible to locate < oui tub cl 
guns with a viry decent degm of ate unify Since th< 
principle involved is more or hss general to all sound 
ranging it inav be worth whtli to look into it with somi 
fullness 

Suppose we hav< two observers stationed at A and at 
B 4 OtM) feel apart and lonucetid bv telephone for 
them bi provided with appiritus ot su h design that 
whf n a gun is fired tin y rail ascertain the. prec mo interval 
of time that elapses botwee u the rm oipt if the sound at 
their respective stations Suppose tint it were thus 
establish! d that observer A hears the re port two seconds 
before observer 11 Simt hoiiihI yvaves tiavel some 1,150 
feet per second this means that the gun is 2 300 foot 
nearer to A than lo I) 



How a gun Is located by timing its report aa 
heard at thru points 


If the mathematmian were now tailed in, he would 
point out that tho ronditiors 1 t inline a hyperbola 
and that tho gun is loeatul h m wh it on thm eurve 
I'or tho hyporbola is defmid ns the beus of points whose 
distances from two fixed points differ by a fixed amount 


Moreover, if we. arc given the so fixed points and this fixed 
differt nrp, the hyperbola is lornpletcly determined, and 
ean he drawn 3 ho mat he matieian would prefer to say 
that its equation is determined, but the artillerist goes 
right ahead and draws the curves, without bothering his 
head oyer the e q tint ion 

W Uh A as re ntn he draws a sent a of circles aj, a,, a„ 
etr with any convenient radii — say 1,000, 1,2S0, 1,500, 
feet Thm about H he draws another set of cir- 
cles b, b, b, tic only this time he takes earh radius 
2 100 feet greater than the corresponding radius of the 
first set Lnih circle, of the hrst Ret then intersects the 
corresponding cireh of thi second set in a point that u 
l tOO fee t nearer to V than it is to It All of the so points 
are on the hyperbola, an> one of them might bn the 
location of tho guu sought Wheu nil of than are joined 
bv a smooth mrve that curve is thi hyperbola, and tho 
gun lies soinewhe re on it 

Using thi same method to ditermino thp timo-diffor- 
i mo between tho receipt of the sound at A and at a third 
Ntilion t a third sit of units eau he drawn about C, 
with appropriate radii If the report reaches C one 
st eond after it reaches A for instance the circles c, e» c, 
will have radu 1 150 ft it greater than the corre- 
sponding radii of the emits ahout A The intersections 
of the circles about A with those about C give us a second 
hyperbola upon which also thi gun lies But every 
bigh-schonl student knows that if it lies upon both 
hyperbolas it lies st thur intersection, so that when both 
curves have been drawn, its position is fixed 

11ns proeieliire will be as satisfactory to the mathe- 
matician os it is to the artillerist In fact, it is the lino 
of attack which the mathematician would doubtless 
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ninety procuedod to lonetnut Ihc curves 
nontly accurate for all purposes — an 
control this feature by making Ui< < irili t 
aa doae n nnd lx Accordingly as 
soon aa the graphical work on tht probh in 
Km been completed, and the location of 
the hostile gun put into the language of 
the day for the bem fat of the friendly gun 
s the latter can proceed to drop their 
e billets-doux upon thi critical 


in that form 1 hi particu- 
lar pariilxtlK sound mirror 
ahull at sliuw a ill pick 
up tin limn if a hnstili 
nu plane nt u dulanu equal 
to thru and one-half times 
the greatest range of the 
human car it is extremely 
light mid portable to the 
Just decree lh(U tn fom 
pliti thf tale of what 
)i ppins to i mint plans 
tl it nic out of luck ue 
sliuw tilt pen table march 
light wlurli travels with the 
sound raupng iiithts fur 
the purpom of illiiiuinullilg 
the lasts of the night unel 
nuking it possible fir 
\iehir to take a slmt at 
them 

I lie hydrophone is to nil 
intents uud purposes the 
Stun twirl of instrument as 
tie parabola dillilnr fl- 
i |t lli it it woiks in a 
dt nsi r und t he re fore, n more 
fa* liable. medium It picks 
from the prcipelln 


nnd it makes these audible to tin human car in ad lifion 


The phonotelemeter, for preciee and Immediate location, electrically, of heetfle 
artillery by means of the aoud emitted 

employ if some heartless wretch were to suggest that up the sound waves that uu from the propeller 
after getting the equations of his two hyperbolas ho of a hostile mibmanne ami lnuj_ through tin wall r 


It Will bo obucrvcd that in thiory the 
sim|ilcst, but naturally 
. joue difficulties in prac 

Apparatus must be of strong 

make-up, but sufficiently sensitive) to 
secure aoeuralo timing Then a given 
oound must be elislinguiebed with ce> 
tamty out of many othi rs and tin report 
or detonation must be Lopt dmtinrt from 
the sound of the shell flight Allowance 
Ku also to be made, for the efTi ct uf wind 
velouty upon the travd of eound and 
for other fai tore But in spite of ell this 
the method was reduced to successful 
proctioo at a oomparotiyily larly date— 
the more so because, of the posiuhiht> of 
averaging a number of trials for the tune- 
differenoe, and again averaging a number 
of indicated positions as obtained from 
vinous combinations of listc mug pasts 

I he method wss found especially useful for locating 
battenee that had been successfully camouflaged 
Against this the enemy liess various artifacts to hinder 
Mourete work For instance, he fires at a carefully 
worked out distance other cannon which produeo false 
detonations, or he fires at exactly the nunc instant a 
number of guns at vanous ranges While it is possible 
partly to meet these and other hindrances it is not easy 
to do so, and it is not pnssiblo to checkmate them alto- 
gether On the whole the margin of error which they 
introduce into the work is an uncomfortable one, and 
the eleotno detector was born in the effort to reduce it 
In turning to this, the sound-rangers were hardly 
treading untrod ground Always there hod bent cir- 
cumstance* under which the distance of a hostile outfit 
might be too great to permit satisfactory return* by the 
unaided ear, or the enemy may be operating » Mme- 
thmg, Uke an airplane or a submarine, that merely makes 
a noise as distinguished from a report Then it is 
nsoemsry to ham apparatus for reeeivmg the sound, and 
perhaps for magnifying it as wall And it 
Italy found that when any 



The recording tape, galvanometer nnd 

la Uw pkenetelemeter 

in one wny or another, as alrcndy described in these 
columns it inchoates the distance, or the direction or 
both of tht source 

(>ivtn suili effluent aids to liuntion of till enemy is 
tbosi it wns but a step 
further to the utilisation of 
the valunhle sound-detection 
powers of electricity One 
of the most effective inatru 
wonts of the entire sound 
ranging mmpoign was the 
phonotelemeter, another 
American development In 
this apparatus the dual re- 
ception principle is again 
employ* d only here tho 
two points of impart for the 
sound art so tloee together 
that without the electrical 
features of tho devioe, no 

distinction uiuld be made 

is immedi- between the momenta at 


between the two impaols This, w i ombination with thi 
well known print ipk Iknt the sound is loudist in i 
microphone whin it fills jm rjs ndi< ul irl> uj n tin 
diaphragm makis it n uinlli i uf uimparativi i hi to get 
up an instrument win h will nvi il m n iniinint thi 
pnetse dint inn and dir turn uf any smru uf alwo 
spheric disturbanim In I id tin phuiiolilimitii is 
iredited with having spt It 1117 h sifili guns ur bntli lies 
within a period of 21 Inns ill on III fan mill front 
wlwli is covin d hi n sugl mat run nt 

lilt Ii hiiiqiu ot noun I i iiimur ih i vnsl inipniM nu fit 
over oldir uu thuds of fa iluq, hHil p mis of fan, 
mainly because it dins nut riquiit hii h i\tinsi\r data 
This lieu amt > for sufluunt ditw id quit gim rally 
itvoiliHiked in n ports that git pi ml d in siipposully 
rrli dili orpuis JIijk ill tin ilulv | ip is larrucl in 
the spring ot 1 US a t di 1 » thi i fful that thi I ig (.irman 
gun that himbirilid I'uris li ul In u 1 iti 1 in thr St 
fiohiun I on si I y iwoustiudi in of tin Irijutoi* when 
the shell passifl through a iloul If awniug Hu holes, 
it was gnu ill Mali d were peiftetly tliau ml thev wire 
lniasun 1 with t x< run ding can. and tho ixait dinition 
uf thui Inn I unit is was f >uml on I from this tho 
lnmli urtillinsls win ahl( ti foil iw Imik the course 
if tho shill t > thi hii uth of tin i muon 

Willi all lui iisjmt to tin gi nth tm n who aiuptcil 
this virn it m if i urm tn ulisuid one If the Inneh 
aulilunti s hid had ndv mn nitiu of the |fuit that 
nne of thi t inn in shills w is t |iiiu this piruular 
awning nnd had thin ml up tin usual dram dot ice 
to turn its flight through thi spi i bitwiin tin two 
minibus tin stilling velocity would 
hav< 1 1 1 n know ii as woll ns thi nnglt of 
fill and thi pro ins outlined in thf ntmy 
ctuld thin hivi Inn larrud out with 
won in liss an uiee\ But in the 

aim ii i of dita as to itiuuuiiig velocity, 
of t mr*! nothing of till sort wiu. possible 
Hu \ui u is in fmt a familiar oue 
1 III first I mu wi hi ard it it was got up 
in n loiin luliiilutid 1 1 ixtol tin wonder- 
ful alulitv uf tin \ankii Au Vincnuiu 
uilillery iifluir was t< port id us having 
lx i n 1r ivi llmg idling u i amuullagcd road, 
whin n shill pur i 1 thi burlap roof 
ilini linn and stiu I at his feet with a 
thud and an ixplosiiu Nulwithsl und- 
mg tint tin slit 11 s nfusnl tn turn nut a 
dud pn vi nti d tin worth* g> nth man from 
t vi n ruupimiif. Us i dlls r and thinoe 
its inilnl mIuuI* Ii il umi cstimntfd 
Us uii|Ji of fall from i gl in e ul thi hole 
il hid 1 irn m thf mini illagt ptrfoimtd 
]<w mvstirinus ml ulitims-wh tlwr 
in Ilia hi ail 1 1 uti Ills uff w is n ( spi r lfaed 
— and tiliphimid tin 1> itiun of the 
offi tiding pit 1 1 t * thi in nisi bitUry 
NatiirdK llus wli ,1 Id is < ven more 
n In ulous than that from Paris If a 
gun is to bi lomtid ] roniptly and ao- 
enrati ly sound ranging will h ivi I In usi d Hue 
is the only mi thud Lhnl makis it unnumsarv to 
know ant thing about tin guu itsill its tali her, for 
iiiHtann ^ 


sound reaches 
assembly u 
dudes a tuning fork which 


for its reception, the matter ran be 

nmphfled by moorporatsng a devioe that will at least 
iadieatawith accuracy the direction, if not the distance kept in motion 
One field in which a good deal of attention had always 
betojjm to this style et 


etadtrioall y, 
ivh strokes 


illustrate a set of 
hens designed for this purpose by tho French, and like- 

Uft MMthiuf to be dedred in the line d accuracy The 
student afmtioB will tdl us oategorically that the 
maximum efiWaaoy is to be got out of a pa reboii c 

USSSTmu 


divide 

into so many parts that it is a 
ample matter indeed to se 
eure a graphic reeord that 

combines the strokes of thi 

fork and the impact of the 


■hows just how many thou- 
sandths of a second elapsed 
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Caa • Safe Airplane Be Made to Se! 
at a Low Price? 

T ilt airplane lb mi inhmntly expensive 
mat him ( i < owouallv one reads in th« 
dmly prill* lint nirpluiiix an noon to ho 
■old nt a ft w liun Irt (I dollars each or at A 
pn i c mipttrniK fnwiinblv with a good 
m it i >clc Hilt xu h M int lit" art Imuh d 
on imagm ilioci ralbi f 1 1 mi fait Sunil Ml 
IhiiwiMtii writer mil wents him allow'd 
hw iiiiaKinntion t > g« t all nd of him 

Since the terminatii n of hnslililics 
vnrnu-i uiitrnft iinuiufiiitur ishau tnriei 
tluir ntti ntiiin towarlK i mini md avia 
ti n Hen anil thin Hindi hiikIi matir 
and two at all r i m nm id mplHniN havi 
1 m on iiitrodui i d ruiiKinK m pun from 
$2 r i00 to t r > two HH will IIM lirgir lint 
pamiugcr winged Inn iiMiith hi llina fir 
SIH(HK) nr imri S 1 u « tppe are that 
12 ■500 ih Ah nit I hi 1 mi Hi prn t for an Air 
plant that ih rculli | ri lunl 

No doubt thin will h i in lie lurplantH on the market 
for an low ah S >(m I d unit m nonii dintmc tly nt w prin- 

ripli of iniiHlr i ti m iHcalhd into praclict unh mu tunes 
will hardly In site to llv lobi rcalli praitnal an air- 
plum muni Iiivi a miffiiuntly pmv< rful motor to buck 
strong wmdH and inunt In ho mint rut ted that the motor 
m ahead if the pilot ihtn ulumld al<m In pmvidid a 
■taunt h I Hiding gear in older to take up all shoeks 
ini ludniK (IiimIkh to earth 

1 hi aifoiiipaiiviiiK dlu t inti in mniH t i show a form 
of ine xjimm v< iiiai him wlinh ir, diiiilcelly elaiiKtioim In 
fait, there ih liothinK dmlinetlv new alout it for the, 
sraaaon ihnl a very similar loiiHtrui ti in wan fnllnwul in 
Bantoa Dumont h DininiHilh inoii-iphim which waa 
flown to Home extent in IIIO'I and l'HO In th preen nt 
mat hum nhieli hit* been dcHigue 1 lei fireitiele an in 
•xponmvL airplane f >r the Rem rat pul lie il will be nolid 
that thi V e vlindtr iiiriiii lapland ulmve and somewhat 
ahead of the pilot who sits in a nninll nacelle IkIow the 
wing* lhe laiiduiR Rear cornual n ul an axle and a pair 
of win olx din i llv riiHliued to the front of the nacelle 
In the event nf a hard laiiduiR then ih abnolutily nothing 
ui this mm hint to lake up the shoik euih an reulunt 
V atrulH an in uio*t inaihnux and then i* nothing to 
pn vent (he e ugint from e rushing onto the pilot 1 he only 
feature m favor of thin mm him m itn low priu which is 
nee i manly fin lower than theme machine x of the regular 
biplane trae tor eh mgti 

So it f illeiwH that an airplane can only be aold at u I iw 
prie e. if the fundamental principles of aafLty arc act aside 
Indeed it is vtiy muih fcanel that aa thi publii turnu 
mom and mon to i vi rvelav flvmg there will be numirouH 
fatahtieH due to the line of machine that arc poorly 
duugned and cheaply einmlmUd 

A “Super-Charged" Avplnne Engine 

By Beniamin S lorn 

f TNDm the stimulus of war thi urn of thi airplane 
U has been marvelously extindul not only horiaont- 
allv but also virtually High altituh (lying hue be- 
oomi the rule rather than tin exception and iih a tonse- 
quenee tin ilitfn ulliiH whuh confront tho iviator in 
them nllituleH have beiouu aeule I hesc. difficulties 
in turn huvi III ill pami 1 on to the aero- 
nautical engim e r and m nous study haa 
been made with tin yuw nf solving them 
highly technual piotli me 

Aa ih well known (lie hunting factor to 
high altitude flying ih thi ranhi d at- 
moapherc which adversely affects the 
engine quite aa much iih the. pilot Tho 
deadly of the atmosphere decreases 
progressively aa erne ancinds and cause, s 
the engine to low power until at ap 
proximalely 20 001) fe < t, tin engine develops 
but 00 pi r cent of itn homo- power at sea 
level Moreover to i»mpc.naate for the 
lark of aupimrl offered by the ranfied 
atmosphere the speed of tho airplano must 
be increased materially This increased 
■peed cannot be obtained on account of the 
lowered power of tho engine Thom 
fiu tors determine the maximum altitude 
known as the “oeiling,' of the airplane, 
above whioh an airplano of givt n power and 
load cannot nm 

Could tho power of the engine be main- 
tained at thorn high altitudm not only 
would the reding of the airplane be greatly 



For a hag time it haa be* raeeg&red 
bat, if the mrden ^ atttel nUke M ite 

of thi. engine would be maintained The 
physical properties of tho atmosphere re- 
mom the sama at aU altitudm h being 
merely a question of Increasing the Ihud lf 
to approximately sea-level conditlooa, to 
maintain the sea-level power of tho engim 
This Is a question of forced draft 
The difficulty of applying forced draft, 
aa it were, to the engine has been tr J ‘ 


wester mosoplane b 
commercial alrybnea 


lhis problem of maintaining thi power of the engine 
at high altitudes is one that hi* absorbed the energies 
of engineers for several years, ui 1 various methods have 
been employed partially to ' noine this difficulty 
Tiii-sc have included the adm *«i in of oxygen to tho 



volume of air neoemary, capable ofp»dtt£ 
ug the required air prearare, and at the 
Name time, light enough to be mod on an 
airplane Moreover, the means of operat- 
ing this device has baan a oontroihng motor, 
inasmuch aa variable spe edy la da wrabb to 

to'shangra n altitudea and atmospheric 

The mechanirnTrequirementa of this problem demands 
high speed rotary blower, driven by the airplane englna, 
and kav gm g iu air into the intake of the carburetor 
By varying the speed of this blower according t® * 
titudo, the air entering the carburetor can be kept at 
an equal denaitv, approximating sea-1 oval conditions, 
thereby obtaining constant engine power at all altitudes. 

1 wo obvious means of driving this blower present 
themselves one by mechanical connection to the englna 
through belt* gears, etc, the other, by a gaa turbine 
using the engine exhaust gases Both of them methods 
havi thwr advocates, and experimentation and develop- 
ment has proi coded along both lines 

At the recent A«.ro Lxposition in Madison Square 
Garden a prominent American manufacturer exhibited 
a rotary blowor, mounted on a well-known type of air- 
plane engine This blower is the rooult of two yanir 
development and lest on the part of the eomphny'a 
engineers, and now for tho first time was publicly shown 
Ihi device whirli is called a super-charge fan, oan- 
sists of a lugh speed ml ary blower mounted on tho engine 
bed and driven by the engine, through a variable speed 
mechanism Tin. blowor consists of a fan wheel, cut out 
of a sold billet of sic d and enclosed in a spiral aluminum 
huuoug 1 hi fan is mounted on ball beannga and driven 
through a chain of gears with final belt connection to the 
engine It operates at 10 timea engine speed, ap- 
proximately 15 000 revolutions per minute It u stated 
that the fan will di liver a pressure as high aa 14 pounds 
per square inch which performance ia certainly unuaual 
in u single stage fan of this description 

The blower is tnUn.lv automatic m operation and ia 
tout rolled by a baronutrn device connected with the 
variable speed drive whereby the air pressure is increaaed 
' ijMMtW) 


Pulling the Trigger by Hold 


This blower, attached to an airplane engine, permits 
•f efficient operation at Mg h altitudes 

engine, compensators for the uburUor auxiliary air 
intake, high compression pint mu ttr At best, it may 
be said that those devices have only partially solved the 
difficulty, and are temporal expedients pending the utility which ito coneeiver 
development of an engine which will maintain a con- * J 


imitator rather than an inventor Hie forte bee in 
taking an idea from some, foreign source and sepieewng 
tho juice out of it until it gives up an amount of practical 
luldne 


would result on account of the decreased 



be in it And by the nun* token, when anyone d 

an idea whioh*baffiea the Gorman, be has 
done something of whioh he may well he 
proud The Germans took over and im- 
proved the submarine and the machine-gun 
and a host of other British and French and 
American inventions, 
little invention, i ‘ 
during the wi 

was able to u 

pritmtWh 
it worked The 

j but a few pound*, 

known to the ini ti a t ed ae the r, 0. G 
Gear" It was this gear wfaiah gave to tho 
Alliaa a goodly portion of timr indisputable 
mastery of the air, and wae thne taatm- 
taental in bmging the war to a mare 


i first rew tho light 
which Fntaie never 
Mwntly for no otter 
y good one ■ 


between tho blades of the prepaOer hy n 
mre, atewtag nil tiw working parts 
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faMi&t into Boche bands on 
aaptured plants 
The term “(tar" as used 
by pilots of the air signifies a 
mechanical device by means 
of whioh a machine-gun may 

& tuned to fire between the 
it revolving blades of a 
propeller There are more 
than a few of such devioos 
the one most used at the 
time when the idea first 
tamed acceptance was il- 
lustrated in these oolumns 
a oouple of years ago, but 
the C. C, gear differs from 
all the rest in the fact that 
it is non-mechanical The 
tremendous advantage of this 
will be realised when it is 
remembered that the terrific 
speed at which it must oper- 
ate necessitates the timing 
of the gear to fire accurately 
700 shots a minute through 
a two- or four-bladed pro 
peller revolving 2,000 times 
a minute 

The history of the gear is 
romantic in the extreme 
When the war started in 
1914 no one beyond the 
novelists of perfervid imagin- 
ation had any idea that 
aerial combat would develop to any great c \tc nt 1 ho 
first pilots were chivalrous fellows A Hun (in r darting 
past a British or French maehinn would wave his hand 
genially, and receive a cheery salutation in return Air 
planes were solely for roeunnaissani i purposes 
Ihen, one day, a Hun, with villainous intent, pulled 
out a revolver and took a pot shot at a British* r The 
Englishman was surprised, he hadn t thought of that 
From that tune the war m the air was on, revolver 
duels became (ommon enough No ono was ever hit, 
hut it was good sport Even when a British pilot 
endeavored to make the game a bit more exciting by 
taking a shotgun aloft with him, and when the Huns 
retaliated, these weapons were found to bo little more 
dangerous than their prcdei essors — though it is on 
record that one enemy machine was thus brought down 
Eventually a pilot, more daring than iho net, ion 
eeived the idea of miing a machine gun Ihe Lewis 
being light and exceedingly mobile, was thi first choice 
it was a great improvement, and all parties concerned 
recognised it as such from the first Flunoa began to 
carry machine guns as a matter of course, and Hu oulv 
drawback was the limited area In which the gun could 
be fired— only at right angles to the direction in which 



T ill 

fill 8 


A Log Houoe of Colossal 
Proportions 

pi nchant 
i sujx rlativi « in ho well 
know n thul it um fairly 
Im nuil to constitute a 
national clmrac teiiHln It is 
our thoroughly fixed custom 
to tahi si rums liotlic only of 
things < t if aihicvemonts to 
wl uli tin mipirlalivt ian lie 
ultulii 1 to the biggest 
nr (hi hi mist nr the fastest 
oi tin t ulli st thing of its 
noli m gi\i tin rihjyietful 
I least a passing 




tin 


The largest log house in the world, built as a Monument to the lumber Industry of the northwest coast 

th< maihine was flying, in the inajonty of instant e- 
One dav a pilot took a ihnme mid hrt d slrmgh alii ul 
through the propeller It was a nxkv proposition hut 
on landing it was found that lompirativilv ft w of Hu 
Rhots had hit the blade — ahout font per tent to be i vni f 
It was however, expensive as will as dangerous with 
proptllint lusting 1100 and mtirt So tht mxt stip was 
to armor plate tho blades so that th< bullets would 
glanit off But this threuteni d to put a st ip 1 > forma- 
tion flying because the bullets, ncoihe mg in all dirii- 
tions wi tc as much of a meuai i to frn mi as to f ie 
Om Hummer afternoon, three years ago or tin riubouls 
a flight commander on the western lront wns surprint d 
to hear a Hun plane overhead rattling off bursts of 10 or 
10 shots with surprising rase A pilot was suit up to 
hriug tht stranger in, and b> git at good lutk he ruc- 
t redid % htn the Hun was shot down it wis disiovi rtd 
that a novel contrivance of rods and hvers had bein 
titled to the engine synchronizing the firing of thi gun 
with tho revolutions of the propeller, thin by rnakng 
it altogether safe to fire through the rotati lg blades 
tt was at best a crude eontnvann, but a east unprovi 
mont over indiscriminate fire 

(Conti* an! on page iti) 


biggist oi Ik iviist or tautest 
or tullist wi have no glance 
or thought to wasti So 
perhapH wi mav without 
further apology ask tin busy 
nailer to putisi 1 mg mougb 
to gaze upon tin inuntirfiit 
prist ntuuiit of the largest 
log liousi i \tr i oust rutted, 
wlmh lias month reached 
umphtion at Portland Ore 
1 his is in mon smsis than 
om a moniimintal ulificn 
since jt is put up to tom 
immoral i tic timbir and 
lumber industry of Oregon, 
with spiml ri fin mi to its pirt in the gnat w ir It 
is t I k r ton most tilting that it should tski tin form of 
a hugi strn t ure f I )gs Iiugf in vi ry truth it is 200 
flit long 102 fut wiili 72 fut high Thm am 64 
pillars ci li r )t fut in h iglit More than a million board 
feet of luinlir wilt usi I in tin und( Hiking 

the building is (oust rut trd altogithir if tin huge fir 
logs that (onstitutul tit eliuf raw matirnl lor tho 
uncrgcniy woodiu Hcit Pi rhaps bitter than any 
figures tin ph rtograph showing a man standing at the 
f rot of om of tin pill irs convivs un mliipiati impression 
of the stzi of this mu uinent to t hi workers of tho woods 
and their achicyi mi ills 

Discovery of the Influen/n Germ 

A N at count of Hu ih*io\iryl>> Mnjm II Ciraomc Gib- 
i son Major Biwmun mul l apt am ( onnors of the 
of what is stated to be 
m of influenza appeared 
hi germ hr I mgs to the 
by the Noguchi 


Major 

Allu 1 army medi id s rvim 
vi ry piobublv Hi causative p 

late ly in tht 1 itln 7 im< i 
of flit i r juissors and i 


method I he (iisioviry iost Major ( ihsun his lift,aa 
hi fill a victim to tin viry virulmt stiams of the germ 
with win h hi was experimenting 
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World Markets for American Manufactures 

batted by LYNN W MbEKINS 

A department devoted to the exteruton 0/ American trade in foreign land t 



A gang of coolies anlosdlag bos 

The Traveh at a Trader 

“npilE old >anki« lion* traders knack for swapping 
■ M out of the gnat tat lltt tin in extruding ihi salt of 
Amoncan goods abroad Haul n pronum nt ( hit ago 
merchant recintly 4 If tht min in ihnrgi of our 
branch banka in foreign count nt a diaplnv nl 1I1H of that 
sort good care will bi takin of our i online rtul mtt rests 
Our future business with mu third of tin ptopJi of the 
world, who live in China and Ituaam dipenda upon 
the development by Aintncan hrma of a siitinfai lory 
ayatem of barttr tin cxihangi of our laauufac timd 
goods for their vanoun product a 

“We shall have to handle our trade with thosi count™* 
and with many othini just a* the gt rural Mon in tin 
small town is conducted Oni ruetomcr pa\« for his 
purchases with no many bushel! of corn or so many 
barrels of apple a anothir with so niun\ umls of wood 
For many \mrs I on mil i slon of that kind and my 
buamena griw into an inti rniilinnal ontirpnm lieiaunr 
ordinary comnieruul prnuiplea were olsurvid and 
applied Tin lit til r > mi know a i untomi r tin mnn you 
ean sell to him and thi more you can Bill to 
hia friend* V mi havr to give him shut hi 
wants when ho wants it if hi lant pav cash 
down you hum to b« nnaonabli in thi maltir 
of credit Whin youi nintoimr known that 
he can buy fiom you an>llimg In modi nt a 
fair prut and that you won t try ti do him 
he will not only npi nd pl« nty of hi inev himi* If, 
but also bring his frit ndn to your sture 

" tit hy don t mun Aincrit an liruia seek 
foreign markets' Oni namn w that too many 
‘bonis like to boast of ne\u having tahm a 
vacation lhi> nil too tight on thi job and 
grow in rathi r than grow up AfU r 20 yi ars 
hard work I let one of mv frit ndn a sen captain 
pmuadt mi to taki a trip 1 > ( hum Up to 
that time my firm had not rooeivid a foriign 
order We wen wiling good* till our the 
United State i and in C anadu but wt hud no 
overaras trndi 

D i fferent Ways of Domg Hung* 

*'We landed nt Shanghai and thin 1 net 
John ( hinamun on hin native noil II dots 
everything with reveisr Lngludi 1 ji lutluuic he 
wrlten hm name ( huiaman lohu — tin nuitiauii i nmi n 
first In a Chinese hook tin wordn run haikward 
according to our point of view— they rind tinni right to 
lift A Chinaman who wants to mil mum thing to you 
or buy something from yuu invariably inmate that you 
an a b< Itir mun than hi in a richer man of much higher 
atanding in thu toniiiiuuity a numlxr urn maul 
All of w huh means that you can pay the top noUb price, 
oi anpt the rock-bottom price, accordmg to your 
|m)hiIi m os buyer or si Her 

’ lie retail trade of C biua will always he in the hands 
of thi ( hint m I he masons are thut a < hinaman a 
wor I in hi, iml an hi* bond and all other Cltinarm n know 
it whil tin whiti iiiiiii lion only tin oftui taken udvsn 
tagi of hi < him hi cuntomi ra and that individual wlm 
art too Hindi to return th* large prohtn necessary to 
satisfy thi f nngi cr 1 visited one shop when the sales 
ran as high as u hundred daily and yi t thi rcti ipts did 
not total tnori thn 17 V) on the average The pro- 
prietor thought h wan doing a guod business 1 litre 
on thousands of until ir intaMinhmnnts in ( hinn 


1 he vnnt extent of the Ohiw sr market makes it an 
unrivalled held in whiili to mil a low prued artieli of 
univirwl urn* An Amenran oil mjmnv lncreamd its 
salts of kirosene in China by di-.li I uling large quantities 
uf siuipli little lamp* inch n irkid With a good lurk 
symltol in the proper color— i d So great was llu 
demand fur thi in that one imp rtir in Hankow offend 
tu taki tin ciiliri initial eunnigmninl Ihia shown thi 
importance of attending to detuds 

Tbs Sunrise to Smu-t Limited 
4 In Liiiupauy with the repns ntativi or an American 
marhuicry firm I took a train from IN kin early om 
morning and juurniyed through Ninth China About 
dunk we tami to a plate called shanhiikuau whin all 
pawn ngt rs wt re dim harged Now I nth uf u* wi n going 
on to Harbin in Manchuria, ai I wi naturally expictid 
to hud aunt her tram waiting buL Hum wain t an> No 
trains wore optratid at mgbt on mi unit of thi draguDnl 
Si thi re we had to it main bag mid baggagi until dawn, 
when transportation ugaun hewn i n\ ailalib 



Native lighters alongside ships In Shanghai Harbor 

Speaking of Chinese rmiliouds reminds me of the 
failure of an American tnanufud uer to obtaui a lontract 
for lmomotiven because his 1 in |>can Mimpetitom made 
a inon careful study of (I hum peculiarities One 
lnitinii tivc was ordered fron inch of the touptiing 
coinpanii a In every resput mvi om the Amenran 
product won unmistakably sujinnr Howiver, it had 
beni painted black befon slupi mt fiom the works and 
ou thu way across the Panh u 1 1 came more or leas 
runted Its appearance, thi ref n wan I or lmn attractive 
than that of the European 1 imotiven which were 
paiutid in accordance with Chu isc proftrenie and hod 
been touched up by the mai ifattunrs agents after 
arnvuig in ( hina Dan t get \ our i olors mixed if you 
want to sell goods to the Chine* 

At Mukden we changed to the Japanese railways— 
and it was like jumping right Imck to the United States 
A regular American passenger tram drawn by an Amen- 
i in locomotive and oonmsUng of American chiur lsIs and 
■lei plug cam wan a welcome sight to a weary traveler 
1 he only difference was i Jap-wrer porter in place of 
the bowing nc gro who angh n for your loose change while 


A man-drawn track at Shanghai 

are enjoying like comforts m the United States 


'From what I saw in Siberia and later in Ruama, I am 
nun that food is the beat remedy for the present ahaoa 
in that great expanse of territory The people are docile 
enough ordinarily if they have enough to live on they are 
quite satisfied During the (aarn regime the Russian 
peasants hesitated to raise wheat for the tax collectors 
took thru fourths of the harvest When the Rumiaas 
do min nd in an umulating a little money they hasten 
tu spend it the faster it gets out of their pockets the 
happier they sec m to bi One trader who had gambled 
uwav the ennui g* of several months seemed not to be 
worrying over bis misfortune The tax collector would 
ha vt taken must of it anyway he said 

That of ioutsi was before the great war Con- 
ditions have changed since l»14 but the character of the 
pcoplt is the saint Much of the tTade throughout 
Russia was earned on by German lirma prior to the war 
I he lomuicnial languagi in widest uae is German 
Whin ordtr is nstond it will bo up to the 
\ ankie hons trader to sill Antonian products, 
which must be exchanged for Russian products 
to he sold m the United States *lhi Human 
merchant will not for a long time have suffi- 
unit capital to innhb him to but Amtncan 
situs lit us sa\ fob Niw England factory 

I hen tli< lack ol a medium of exehangc must 

I I re mi min red Russia is flooded with paper 
money of little ur nu valut and no out will 
venture to pndut when ita currency will be- 
come stabihred 

4 As the result of my tnp we organised an 
ixpurt department beginning our salt* cam- 
paign m the countries that I visited Since 
thin othnr member* of the farm have gone to 
othn parte of the world to git a line on markets 
and methods It has been our policy to see for 
oiinwlves nnd find out whats what befon 
attempting to enter strange fielde You might 
toll it the ‘geniral store ayatem applied to 
foreign trade — knowing your customer giving 
him what he wants and swapping if he’d rather 
swap than pay rash Our foreign agents take 
care of the bartering part oi it 

Selling Woodworking Machinery Abroad 

'"T’HLRE ha* been a tot of talk about the vast number 
1 of temporary dwelling! required to shelter thn homo- 
lee* people of devastated northern France and Belgium,’ 
remarked a machinery manufacturer "It has been said 
that a great deal of woodworking equipment wiH be 
needod to turn out the sash, doom, blinds, flooring nnd 
other parts of these houses A representative whom we 
■rat to Europe informed us that the British and the 
French makers of thu sort of mac hinny will probably 
obtain most of the business Amenwa woodworking 
apparatus has been criticised ut England boeause of ita 
lightness, machinery obtainable for American wood not 
always bong suitable for British wood, eueh as oak, elm, 
ash, beech gad birch A rtnmber of American MftM 


and planing machines are being umd by Scotch wood* 
working firms American small tools of many kind* 
including efaMs, jpuges, saws tad planes, arefotAd fa 
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A bridge built by Javan native* with m Materials save bamboo 

aud rape 
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A Bridge Witfawt t Trice of Metal 

T HE natives of Java have a bridge* 
building technique which utilises to the 
Undt their alight resources for work of this 
character Of raw materials they arc 
acquainted with but two, and one of these 
is nally a product of their own mgunity 
They have no nails, no iron, no true wood, 
they are forced to rely entirely upon bam- 
boo for the structural parts, and upon 
a rope of their own manufacture to 
•Sect the junctures. In spite of these 
limitations, they achieve highly oreditablc 
res ul ts, as the photograph reproduced 
herewith will go to show 

This picture represents a bridge over a 
river in the central part of the island. 

The Span is almost IK) feet, and the width 
of the roadway some four feet The fotr 
bamboo columns at either side of dm 
Stream are built up of a double length of 
from 50 to 60 bamboos, tied up with rofs 
awd ‘flrndy pressed together by forcing a 
qaantity of wodges between rope and 
bamboo# "Such columns are found to be 
«f Tonsm'kablo strength and elastiuty, 
they wre, in fact, used throughout the 
Dutch Indus as derricks for lifting roof- 
pans when building sugar faotowes, etc 
The original element whack the Javan 
natives have brought to the <o*n*truction of 
tbeae bridges, a» remarked, u the rope 
This h made of a fiber takea tmta the native are.u-palm, 
Whtdh grows all over the island. This fiboc, as shown by 
* sample placed in our hands % Mr f Karthaus of 
Djenmr, Java, is of a black *wl horny substance it 
makes arrope that resists oSorttrvdly the heavy decay lag 
action Of the hot and damp tropical dkmate with its 
legions df fungi, m fact, It iadts for many years witheul 
any indications of rotting So between tins rope and 
(he bn iii boo, the natives aae able to achieve a semi- 
permanent structure for whsrfh irt would be hard to (find 
a ipeer on the ground of dhenipnone and durahlkfcv 
Pet haps the most surprising feature of ithe Whole thing is 
(he degree to which has bma wpproximatod tins best 
type of bridge arch How does an ignseaot savage llna asv 
(hat abridge ought not be bsriilt perfectly fiat? 

Beauty and UtiUy Cambined 

I n does not often occur that beauty and utility caa be 
Obtained advantageously But m Goiilrn Gate I‘ark, 
San Hranoisoo, Cal , there have been erected two Dutch 
windmills, each of which serves the double purpose of a 
spectacle as will as a pump These windmills, ertu ted a 
lew hundred ifect from the 1' act fir Ocean, revolve a large 
gNirt of the time, particularly during the summer season. 
When the winds are invariably strong along the coast 
The water punped from tho ocean is used for irrigation 
purposes throughout the park, and also replenishes the 
numerous Lakes a< atten d throughout this famous 
recreation eearter As each of the four planes of the 
revolving wheedl'd the windmill is about -10 feet long and 
■even feet wide, itibo energy developed by the wiud u 
omermous Ibis method of pumping water for irriga- 
tion purposes is next yi t common in California hut the 


success of the experiment in (j ilden Gate l’ark makes it 
appear that the idea may well be oopiod elsewhere 



Windmill of pleasing ontllne In a San Francisco Park 


Furniture for the Tropics 

F UItNlIl HL as well as other wood 
pr dui t« used in the tropics is subjected 
to the att ich of insects known us termitea 
This att ik is pxt phsivi m Mouth America 
in tin coastal icgi ms north of ltio d< 
Janeiro ami ih so eertun and so seven 
that m tin pimnoMh 1 ore st Products 
Laboiatorv it is use I ss i vc n to think of 
exporting wo den fun it ire to those rugions 
unless tho wo id use I is n iturally resistant 
to teimites or is tre itccl with a poison 
to pruvuut the itt ic k of these insects 
ihire are a iiuuiUi if species growing 
m lira ill and othc r tropnal regions which 
arc uaturalh linmuni to termite attack 
and which are used m those c ouutnea 
almost exclusively for the manufacture of 
furniture None of the cabinet woods 
win h grow m this country however, 
possiss sui li immunity 

Of c tursi in older to compete with tho 
f limit urn n iw usi d in these ri gions the 
1 mtpd Stitis product must he equally 
dural lc One w iv of making it so would 
be to import iiibinet wool from the region 
in <|uistion maki it up into furniture here, 
and rt turn it A similir practice appear* 
to have been very successful among 
Luropiun furniture manufai turers before 
the war when much of the furniture sold 
in Braid is said to huvo been manufac- 
ture d in Europe from Brazilian woods - 

Vn it her possibility that may be considered is the use 
of some of the cheaper domestic furniture woods for 
haeks and cores after thorough impregnation with a 
lioison such as mere uric chloride and tho uso oi Brasil- 
ian ternnte-prouf woods in the form of veneer for faung. 

Totaling Victory Loan Subscriptions on a Monster 
Adding Machine 4 

P FRITAPS the most novel of the many ingenious 
mechanical and puteinal devices used throughout tho 
country to stimulate inti nst in the various Libi rty Loan 
rarapugns was the giant adding machine on which 
Detroit kept a rieord of tho Victory issue subscriptions. 

This machine whr set up on the front lawn of the city 
hull fae mg tlu liusw st section of Detroit It was 22 feet 
wide, 31 fei t long and 12 fee t high and reached a total 
height of 22 feet ul the back due to a rawed base whioh 
lilted the lug machine forward 
The ke\s if the monster calculator were about a foot 
in diamiler and had the appearance of lunch counter 
stools \ ledger page 20 fort wide and seven feet high 
was shown in the cairmge — and the entiles on this sheet 
wen changed every day during the wicks of thi loan, 
i hi total suhbc riptions also wore shown m glasK panels 
at the front of the mailuni, re presenting tin dials of the 
ordimuy adding muehuit 

Ditioit went over the top tin first day with total 
pledges of |GJ l r >9 1 "i0 and be fore the iiropiugn was over 
tin adding capacity of the giant 0 column machine waa 
tnxod almost to the limit iliod Lights illuminated it at 
night and he lpe d to make it a most successful means of 
sustaining interest in the loan 
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The Motor-Driven Commercial Vehicle 


Thu depot I men t u devoted to the tt Uereete I preeent and prmpeettee t 
qumtu i ril ding I totrhoi ural feat vet 


Extension Kims for Sand 
'T'HE ordinary solid rubber tire used in 
I motor Inula w a v<rv sotislaOury 
whiil trend fur hard roads but it duos not 
have MithciHiit ana t > Imp tin whiil 
from milting mto wind or M It "oil Tho 
devil n shown m w < ompim mg iltintia* 
tion is n simple cunUmm that i u be 
atturhi.il to any tnu k n I « 1 to previ nt 
baled trufks from wttln j, dnvn n soft 
roads or holds If i mid m Hobuwon 
Crusoe should surhlnlv < mm upon the 
tracks of a “eiiiul growser — iquip|*d, 
Calilnniia orehird triuk in the dap 
sands of his dtstrt island, he would un- 
duuhti dlv WTiuK.li his brow in ptr- 
pit xi tv and ask himself what manner of 
machine this could be-— for the tracks 
would ho neither those of in ordinary 
truik nor yet of a tractor Ihi ch i p im- 
pressuins would havt almost the hnadth 
of traetor drive winds but they would 
be also of two depths— slips on tlm 
sands of progress— and the desert island 
The ‘ aand growser however, is now a 
reality in the orange grow s of ( nlifomia 
As will b» noted from the illustration, 
this at tail ment consults of an ' exUnsum 
run on taih whiil of thi truck Whin 
the whwls of the loaded vehicle begin 
to sink into the loose sand or soft i nrth 
ef the orchard the growseis uniform 
tho tiros doubling the soil romstanec and 
traction surfaie The rear run exten- 
sion, are furnished with send lugs to give 
added traction when the going Im tomes 
hard and heavy The auxiliary nms 
clear the road by several inrhes when 
traveling on a smooth highway Trucks 
•o equipped eolleot the fruit in the 
orahards (the truck m the illustration is 
bringing out over 4 000 pounds of 
oranges) and later haul the packed rTatos 
to the nty markets Mr T Reynolds, 
s newspaper man, a fruit growir of 
ue, Verne, Cal, is the owner of the 

• sand growser” reinforced truck shown 
above 

Electric Tower Wagon for Trimming 
Street Lampo 

cpHE eloetm lamps along flan Fran- 
i cisco s brightly illuminated Market 
Street arc kept in order by the aid of a 
(penally devised tower truck built by 
a gas and clectru company for its 
own use The uppermost lamp is about 
36 feet above the sidewalk line It is 
necessary to have a type of trimming 
device whereby a man can work safely 
and quiokly on the lamp The idea of 
this wagon was conceived by 
Mr S J Lisbergsr, engineer 
for the company, from a 
short tower wagon used by 
the stnet railroad companies 
for working on their over- 
head trolley « ables, which are 
usually about 21 feet above 
the ground It was really 
only necessary to develop 
the collapsible lift for throe 
sections aa against two to 
inomase the possible rowing 
height from 21 foet to 26 
This tower w mounted on 

• one and oue-t df (lk) ton 
•laotno truok The battery 
that drives the wagon w also 
and to drive a motor that 
nun and Imran tbs plat- 
form. 

If Smn the photograph wsa 
taken the company have 
mounted a vacuum cleaner 
on tha platform which w also 
driven from the battery in- 
■tailed on tl* wagon, which 


A VICTOR W PAOB MSA.E 

NS ere of m*» burl* and ddttery wagon* The tdUftr will endeaeor it a 
Mrotfcm at l tmnagamenl of commercial motor m Mulct 



vacuum performs the function of drawing tl l t jwer might sway to a point where it 
the magnetite dust givou off by oleotrodea a mild te dangerous 

whilt this lamp is burn- -■ - — ^ 1 On the top of the upper 

ing It was found that fTAffl se. lions of thr tower is a 

when the workmen en- OT , ■ platform from whuh a 

drovoml to hft the chut honrontal exteunon in 

pans out of the lamps the : "H ' J 9 H iHBM''--'' 7 "'- be projected whin <t is 
wind bhw the magnetite fully elevated with which 

dust all over the, pedes- I I . ^B the tnmim r can rasch the 

tnans so the well known OT ■ ■ *>*K ht * t 1*»P. ’“ ,ch , " 

vacuum (leaner was put | EH ■ approMmatid) 25 feet 

to a new use OT high This const ruction 

It will bn noted that required hinged ruils on 

the. platform is mounted t«P of »he tower which 

on a ring bo it can be must b* maul and a 

revolved in any direction, hoat-s placed thereon to 

furthermore that the ml- , th ' *• 

ingB on the platforms are ** to P kghl, and 

eoUupsible Thu battery ■ these rails must be folded 

given current enough for w “ pn tower u lowered 

testing the lamps on the *® en * bl " !t 40 *■* 

circuits Tho tower u the trolluy wires 

provided with limit accompanying illustration 

switches, so that all the * * ** "" " J" u ? “ 

operator has to do u to Market fltrei t The bat- 

pull a rope and the tower ten * m , r " , ‘* r * 0<J , tor 

starts to lower and stops four ho d ? Jy . onebour 

automatioally when it gets at noon and three hours 

to either its minimum fold » tn, * ht A seonnd tower 

onto maximum lift The tr ’ SM beeD 

truLk weighs four tons and placed in operation to rare 

the springs are bolted far a lighting system ex- 
down so as not to act, as tended throughout what 

in Market Street where relng street lames District because of the 

the gutters are deep and successful service obtained 


BectrU track used for Mm- 
Ming street lamps 


sharp, often stands at aa angle ef nearly with the first electric tower truck is 
26 degrees and if the springs were free, this important work 



'T'HE problem of good roads Is only om 
1 part at a bigger prabtam— tnaqpor- 
tation It is necessary to stats Hus 
obvious fact tot the simple reason that 
the obvious is usually the bat thing we 
see The other half of the problem fa 
vehicles, plus their motive power Oood 
transportation has resolved itaslf into 
two things Good roads and motor trades 
A favorable, sign of the times is the flaw- 
ing recognition on the part of good reeds 
advocates that good roads exist for the 
use of better transportation media— the 
motor truck and the automobile The 
motor truck is not only replacing horse 
transportation, but in many oasee it fa 
supplementing and supplanting railroads 
The motor truth is the solution of the 
modern transportation problem 
In addition to the unlimited use of 
motor truths for delivery purposes, they 
art substituting for nulroada where the 
railroads themselves are using them to 
replace spurs, which are usually a source 
of expense and difficulty Also in rnter- 
uty shipments large trunk eompaniw 
operate transportation eemee for mer- 
chandise supplies eto An idea of the 
extent or this form of transportation 
which is calling for bettor roads and tha 
hi st motor trucks is given by the example 
of a transportation company of New York 
operating a motor truok transportation 
system within a radius of 400 mflea of 
New York city It has a fleet of 
over forty 74-ton trucks It has 
closely Count* ted its service with the 
Erie Barge Canal which rune from Buffalo 
on lake Lne across the State of New 
York, joining the Hudson River at Troy, 
a distance of 287 miles The company 
has linked its eight Urge warehouses, 
with a storage capacity of 000,000 square 
foet, and its motor truok servioe with 
the terminals of the canal in New York 
uly and important upstate transship- 
ment points along tho canal The Har- 
lem nv or ship canal w eight miles long 
The contractors unload freight direct 
from the canal barges at their warehouse 
alongside their yard for shipment by their 
fleet of motor trucks and delivery direct 
to consignees or to warehouses to be held 
for future delivery to New England, New 
Jersey, Delaware, Pennsylvania, or other 
seaboard states or to trans-Atlantic plan 
h New York oity. 

These motor truok tr a n sp ort system* 
are claimed to be the outoomo of the 
mobility of the rnflroeda to handle the 

great quantities of freight 

which have congested raftway 
tmflb a aft parts of the 
eouatqr. Thu condition te 
responsible for the dfaspvsry 
e( the real value ef the motor 
track aa a transportation 
medium. Motor track* were 
used in ooimeetug the broken 
lines of nflroadAtoiag and 
BroropbelailhevtorfhMal 
fraftht tnOH an "rtort 
knob” to n considerable 

sg^rssfss 


noqn Hot wy wc twir^p 
to freight station, second— 
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The Power Stream 

■Bojch Magneto Ignition 
of specifications identi- 
a product as one made 
► meet your service require- 
ment --not a price. The 
slummation of years of su- 
i preme service is found in 
.every part of every Bosch 
^Magneto. The T ruck, Car or 
\Ti ractor that is Bosch Equipt 
^ t 'has a smooth, flexible power 
ktream, always reliable and 
enduring in its economy 

There is a Bosch Magneto 
with special fittings ready 
for your engine now. 

American Bosch 
Magneto Corporation 

Mam Office end Works Springfield Man 
Btm&u Nfw 'York Chietio Drifoli San Francisco 
Seieltt Station* in more tien 200 titles 

AMERICA S SUPREME IGNITION SYSTEM 

MOTORTRUCKS I R actors AIRPIANF5 MOTOR CARS 
MOTOR BOATS MUTORCYUtS CAS RNCINtS ETC^ 



The Service of the Chemist 

A Department Daeotsd to Progress tn At FkU cf AppMti CkmtMrg 


The Competition in Poboa Gu 

T llf kind of luinpitiliun to which wo 
hovt luoim at i uNtoined between pro- 
jwtiliH su I tumor nlno exists between ji*»| 


various fulds of scientific andeavor, to the 
number of AO wen brought together by 
'barter and they g 


defense and offcnsi In both these 
branch- it modern waifan Ami man 
scientist- h iv« dwtiuguishid themselves 
In f U ft nnc America nmlfhcd bir 
skill M.HI t Hu last brums of Ck rmany 
and AuhI 1 1 1 l« voti d to divining gases that 
could i i In Htoppid and although the 
major | rtiuii ot oui work had to bo eon- 
ducted ll msunds of mile* Bwav from tho 
gf.no „t ( n m wi were sin oessful in pro- 
viding | I* tion neatly WO I»tr «nt 
perfeil I i out Instjis Muili ban been 
publish I in the humous phttMS of that 
prubUu id n gnat inanv mmngraphs 
are yit I hi written on the scientific, and 
technu I litaiN 

Wm h m off«nsc wan iquallv success- 
ful and although \merica was irn xpi nuiml 
and big in on tin pioblini comparatively 
late in tl ilav she was wi II in the liad at 
aitivi hoslililus not only m 
quantity production of Hcndl> gases but m 
now d< \ ( lopim nti mid surprises about to 
bo sprung dm of thrsr nt* gasui has 
been drsinlied as a super-poison gas and 
had proiKiUtM suUiiiintlv wonderful with 
out till n* risml> of thinking up others 
with whu I to tml ellwh a popular storv 
The sin (ims of a gas attai k depends in a 
great mi nsim on surprised* mints one of the 
most important ot which » the iuk of a 
new guN agninst whuh the enemy hsa 
lnadeqiinti protoctwu nr a gas similar 
to those already in use but capable of 
producing utber highir mnn nt ration* of 
tuxu vspn or tuudi mori toxic conditions 
per uml w hu h amounts to tin same tbiug 
Now thi lftli st American gas produoed in 
lonmiei id i|iisntities altbuugh not used 
at the Ir »nt was a gnat manv more times] 
os toxic us musUrd gas aud Ld mged to thi 
same gimral (lass of poison gas lor 
cxauiph ul cider to produce tl c destruction 
of twin mustard ga- Ul nality a thuk 
liquid Inul tl mini into inntait with the 
akin 1 1 in was lmnikht about when a 
man wilkid thiougb grass wliiu thi gaHj 
was pni nl hi small drops or olherwisi 
bciami deposed to it With the newer 
gas variously known as nnthvl and l»-4i 
the same sort of iffeit was prodiued by 
f \ ipnr in thi air and aa it was 
ifly in in vnlatili than mustard 
it w quili indent that as a tone agent it 
was gin tty supirior 
bo foi lh is known utliuall) our enumies 
wi re uuj r pared to aas t this gas and even 
if tiny lid huvi a spinal absorbent ui 
their gas umsk rnnmslirs disignui t« take 
out this m\\ j i won piesent in unusually | 
high coin al rut ions the v w mill still hud 
prutietn ii <1 tin body against the vapors 
a very lifheult matter Wi havi 
to belli \i (hut Viuencan sacntii 
yolnjmcl supcri r skill in gas warfare wbieh 
should li a comforting thought in view 
of the p isilutiij that m another war 
will In tin important weapon 

Hk Stimulation of Research 

F lit s mi tune this page has lulled the 
nad r h at tuition to a few of the things 
seiontifh iiHcunh has been able to do 
toward tin etetablishmc nt of our civilian 
twu an 1 it stems proper at this time to 
discuss i i omparouvely new plan for the 
promotn n of n search 1 lus plan, evolved | 
by a sn all group of *" 


— -/ gave 

ever aid they could toward the solution 
of thi many scientific problems which con- 
fronted the military establishment That 


chart tr stipulates that — _ 

shall, whenever called upon by any depart- 
mnt of the government, investigate, 
xumuK , experiment and report upon any 
subject of srionce or art, the aetual expense 
’ ' itigatior ‘ 


has boil its initial trial under the hard 
oonditions imposed by war, has been ex- 
pawled to Ik international in scope, and 
work under the plan is bsing arranged 
upon a pi rmnnint basis We refer to the 
National Hoscarrh Council 
In 18ht the National Academy of 
doienios was organised in the midst of 


penmints and reports to be psid from 
appropriations which may be made for the 
purpose but the Academy shall receive 
no cornpi n salion whati vir for nny servues 
to the Qovirnmeat of thi United btatea 
On numerous occasions the Aindemy has 
servi it in such a capacity and in April, 1016, 
nffired the President its services in or- 
ganising thi scirnl die roeouroee of the 
i wintry In accepting the offer tho 
Academy was requested to secure the 
cooperation of all agenen a, governmental, 
educational and indwtrinl in whioh rn- 
ities were available The or- 
ganisation required to execute this com- 
mission was composed of the chiefs of 
technical bureaus of the Army end Navy, 
thi beads of government bureaus engaged m 
research men from educational institu- 
tions from mseaioh foundations, from 
industrial laboratories and various en- 
gineers and consultants To this organisa- 
tion was given the designation "The 
National Reseureh Council ’ and it also 
served as thi Department of Hcienee and 
Ibwearrh of the Count il of National 
Defense Jbt formation of the Nationel 
Hi search ( ouneil was in itself an indiia 
tion erf what splmdid icxipuation could lie 
hod, for thi kradi my u a small body of 
men to which some lfi may be added 
yearly wluli the i mined btcnme a large 
organisation calling in whoever, because of 
special training and txpeninri, seemed 
likely to bo abb lu assist 

1 he purpose of the Netionel Hesearoh 
Couni if is to stimulate scientific and in- 
dustrial research and to secure full oo- 
iperation in mull research without any 
lultrferemi with independent effort and 
original work In its membership will be 
found represented all the great national 
sot ictus many regional organisations, 
and individuals lor all sections of the 
country chosen on their merits for the work 
in hand 

Vi hat was done during thi war to justify 
the existence of the ( ouneil snd its per 
pt tuatiouf The Council and Hs Divisions 
simply tried to get things done and while 
no laboratories are maintained there are 
numbers of instances where its member* 
earned on important work to succemful 
ounclusnm in their own laboratories or 
joined forces with others having unusual 
facilities at hand The Council had a 
hand as originator advisor and helper m 
many instances where it would not claim 
credit for what was accomplished, but 
a few examples may illustrate the types of 

roUems met 

lo minimise the duplication of effort 
it was important during the war to know 
what was being dono by our Alhes on the 
same problems a* were engaging the at- 
tention of our own researchers To this 
end scientists wen attached to the Amen- 
bossies in London, Pans and Rome, 
they perfor * ‘ " 

in tho war < 



to divide their number into special groups 
to deal with venous phases of the problem, 
The scientists none here by war Allies 
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described (bar work and their plane for metallurgy, mechanical engineering, el* e- — — 

the future to oonferaaoee arranged by the triad engineering and prime mover* 1 hi 
Connell and intensive work began at problems wen diverse and numerous A 

four points Eventually the personnel list would in elude increase of power of 

m eluded several hundred men ana wonder* aero engine* at high altitudes when oxygen 
ful rseults were accomplished Homo of become* more and more rare carburetors 
the devices developed give promise of the measurements of high temperature* 
invaluable in navigation, en such os steel baths in furnaces and optical 
nbling safe sailing U1 fog, nt curat. de- glass in pots iktlri* welding of ships pails 
termination of spuroarh to reifo land new types of gunn and of helintt*, tin 
and other abips, and the location of sunken fatigue of me luU and no on { 

VMseh 1 he work of tho Division of Agriculture 

The Division of Physic s, Mathematics and iclatcd w u m os wan principally that of 
Astronomy and (foophyuos dealt with increased production i onacrvution and 
70 major problems It determined for .oftpeiation l he chairman npint half 
**r.mpli* the prortuica and velocities Ills time with the food administrate i 
internal and external due to the disc hurgt Activities rxtnndid nil the way from 
of forge guns Accurate data wen uh fertiliser and stock hiding studies for in 
tamed regai ding the pressure waves shout e re using our priduituni of foods to the 
guns of elilTen nt caliber and < urves plotte d cxtemunation of relents us erne way to 
indies ing the soncs in whieli our own men kee p farm preului Is ufte r harvest 
would be e omparatively safe from shell Never before has g olog\ and geography 
shock These pressures ran up to nearly played so important u pirl in war, even 
400 pounds per square null at eertaiu though much of its work w us educational 
points and the value of the plottings is Manuals were prepared on topography 
evident meteorology, military goolugy and th( 

Aasistanee was also givi n on range like 1 urthor n spe c ml at udy of nni 1 
finding problems which grew in complexity building umturials was made with referent*, 
as the range of modern artillery (eraatantly tei (oast defenses in mdLr that an adequate 
increase s Targets are oftoq beyond the system of military roads could have been 
bonson today where in the Bpaniah War the built from Maine to Honda This in 
t lr B i— on rango-hndere ran up to little formation was used late r in relation to the 
more «l»*»< 0,000 yards Decided improve building of eune rote ships 

ments were made in optical rungo-find. rs And so the rteord continues through „ n . . . « 

tf aSSS iJSrftgih'tt Some of the excellence of Jewell Belting is due 

to our rigorous selection of raw material; some 
^eSJS^iTSiSK h.h it is due to our own particular formulae and 

:*?P8i*JS!tV3rt CSM?^£S processes; but the final factor is the human ele- 

eloanng house and strove to bring together on thu hocusing problem in connection r , . , < • .*■ r 

the problem, tho best man for its solution with enemy patents and the Patent Com- sk- lllHament and manual SKlIl Ol OUT 6X0671 

and the laboratory affording tho best uiittoe which is rontinuiug Its effort to IHCIU U1C JUUgmtin cuiva mm ““ r 

equipment to meet requirements Home suggest improvements » our patent 1 

of these problems oould be handhd in on. system WOrKmen. 

or more of tho industnal and academic In two yeais thn usefulness oftht 

laboratories already established whilei others Council e rented as a war upryios body 

required sue h re sources as only the govern had been so cone lusivoly demonstrated that egg p f fi 

ment could eommand and a Chemical on May 11th 101H, the President issued on 

Warfare Service organisation New ap ixe.utive order requesting the National \ £ J. 

psratus had to bo invented t« meet special \tndeiny oT Belem ns to perpetuate the WM 

needs unusual organic chemicals had tulie National Ruse arch Council and outline el ^ 

madei and apetiallics such as anti dimming its elutees under six mam headings Binn q 

matcnals feir glass were demanded I his Uif (mined should b.i filly understood NN fl JL— -ft IHral 

division afforded advice and was inslru berth by those wleaeu cotqie ration it rocks SlOlHl Wfr®M IHPi 

mental in bringing tho heal the country and thuro who will materially benefit from HUSgfB EL H M M THk Ig© 

had to bear in all such mature >ur this coopt rati ve wink we quote, Um follow * Mlf' 

example it may be rt fulled that early in mg jiniugrsphs from the order dealing ^B 

the war serious trouble waa oxpenuMid with the work to lie earned on , i • 11 I £ • J 



the war serious trouble waa expeneneed with the weirte. to Ihi earned ein , . „ . . , • J 

with primers No thorough ge mg study 1 In gem nil to stimulate naturth in man F in all the VSLTVinC lOfinS reQUirefl 
„r h..l even be lu made along the mulhe.matirnl plrvHi.nl and biological IS IllelUC III UII UIC ' , oi;uig ^ 


of pnmere had oven bicu made along the inuthe.maticnl piivsieui ana inoiogiesi « ° . 

physic nl-ohe line ul lines so investigations seiemes and in th. application of these I J innilStlV If VOU have a 

were startid, th* purpose bung to work seien ts to .iikiioumg ognrultur., meel. Dy mOUeiTl lllUUSliy. II JWU 

out teats and siHcifaealions so defaiute that cine and olle. ruseful nils with the object «. I V _ . ll nm rk nil 

maximum tfhuenry could bo assured of men using know hdg., of strengthening peClUiaT belting pfObleill, One Ol Oil 
Hus was sttomplished and proved or the national diffuse and of contributing . ... i ji I 1 Is. 

utmost value Incidentally, tho tune in it her ways to the public welfare , engineers Will gladly help yOU SOlVC 11 

bstwre n the pulling of the Inggo. and when 2 To survey the larger possihbties , f 6 . I <-M 

the bullet leaves the gun barrel is one sci.n.e to formulate t uupi* lie naiv e pro- 1 gf^gre gf maUirV are "WCXV WelCOme. 

Un-thousandth of a second pets erf nm in h and to develop effective ui j 

Thon there wore auch questions as chur means of utilinng the scientifio and , , . 

real for gas masks, detection of small teehnieivl resound of the country for deal Write US for further particulars 

percentages of poison gases, tho toxicology mg with these pnije eta 

of gases, fuels for motors and difficult 1 To promote poBptratioie in n stare 1. a\/l l 10 HI 1 A COO/) Ul 17 

problems in ceramics and refraatonee nt home and abi »ad, m ordtr to secure 1 FROM A POOR OM 

fixation of ntnmqihori. nitrogen called for concentration of uffe.rt nun.mue duphea- 7 HAN TO s Ul R FROM A 

a special committee which conducted ex tion, and stimulite progrew, but in all I 

tensive investigation!) into all phases of exdipernUve unde rlslungs to givo enoour- 1 

the nitrate situation and was of material agement to individual imUative, as fu«du JCWClI 

ud to tho goyenunent in connection with mentally important to tho advancement of m 

the great Alabama plant* of which more ue.ie.nre Oeltlllff VcO 

wdl be said at another time Tho explosives 4 lo servo aa a meoua of bnupng fc*^iaaas # 

eommitteo made a certain muarkabU long Amenean and foreign invest igatore into . Hartford. Connecbcat 

distance* star shell a success through the active cooperation with the scicuUfia and 

nerfeotion of a proper ignition syatein, technical services of the War and Nnvy ttwpln sek M" 1 • 

while new syntheses m the manufacture Depart ments and with those of the civil 2837 ta IstaibSt ZhOmi 

of new drugs reduced the coat 70 per bran* his of the government 

lo attentum of scientific 

In a war of engineering that division of and technical investigators to the . 

the Counod wan, of course, deeply engaged importance of military and industrial 

It hod 14 committees at work and main- problems iu oonnee tion with the war, and « 

tamed rioaest eo^wration with the great to aid in the solution of these problems by 

mechttM*!* riS^ynHuJS^nrautol ”^6 T / gather and collate 
motive, tasting and civil engineering aa and teehniial information at home and 

writ sa tho En^nsering Foundation Ita abroad, u eofiporatlon with govern meotri 

work waa divided under such headings as and other sgenows and to render such — ■ 


, of strengthening peculiar belting problem, one of our 
tr"S5^ engineers will gladly help you solve it. 


Write us for further particulars 

n is iew o\n i to hi y a coon ut n 
7 //AN TO S UlR FROM A POOR OM 

t 

Jewell 

Belting 

yr 1 Wi Hartford, Connedmt 
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Valuable Scientific Books 


Gas, Gasoline and Oil Enginss 

By OAKDNKU U UtfKUX Ht llr 

Sr", s.” ‘"Jr 

V 1 In now ri-Tlnd ml .nUrml edition u > 

•-afajass 

-i 'ffiia 


tfw theory nnd nmnojtomi nt of nil forme r f m 
ton for iMUinory sol mnnoo wo- 
Mm MropUm anil ■ lolprrwh ■ u 
prodotMi gu nnd It* pruJuotiuu 


0 U \KUNMt“ll *ll 
Cloth 665 pas'* 


mtaw 


M m ly fl m«Sr^6Jtl 

f TKlfl is iKwj n*t ranif 

Mb£a pubSihed ■ 


T'v? 

Ihiik 

'Tl'titro 


1 ¥h»M twin of Will Illustration. of (tif- 
forrnt merhonirnl nrvaaionU uxonipouM by 
oppwHirl«t«^kul| >Uv» j 1 1. pruUooUyo 

danm^uid 1 * * opplvomwe nnd rr MH m'h'? 
hiairntod dssmptton of the traauat Tarlety of 

”" ,h ^SSSiaHi‘S ,a 

1 , 

. If mOtfCVRCIIKV AIM 

| Novelties of Construction 

nyf.VltDKTRD HIVOl MX atiiOM 
Cloth JWl put ■ nt lUuatntiano Men, 

1 ftuhnol ThtlnVi nqtlel* In llnalf la in fwt 
' n auppli mini to lira pmodiu volume Uoliks 
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Tli« peace program et the Couaeil i 


uUiT of organisation ttiUwtr work 
■ n < rodtfnbly— thAt m by divisions, 
up of government representatives 
append'd by the Vresident upon th«r| 
uomn.Mtou by the president of the Ata- 
demt intit from the induetnee and thorn 
from <>ur educational institutions, all 
aeral i is nerving for a limited time 
Th< lltK kef eller ToundaUon hM already 
roquet'd the Council to submit a plan for 
the Humiliation of research in universities 
nnd f .lit rib and their suggestions for 
Nati mill (toBoorih Icllowshipa wa» ao- 
[ live hundred thouaand dollars | 
ha* b i n hi t Midi to he expended in five 
yean fm h llowships whereby it la hoped 
exce[ ti >n tl nt< n who are about to receive 
then dm turfites or have jUBt taken their 
- of iiluluHophv di (tree may continue 
r HI ut hes ni f hi time when they are | 
it 1 to wuik moat offitienlly and be- 

i infirmi <1 in research About 30 

appli itiinm havi Iwtm (oniidered and ux 
frill. vsIiijih nwardid thus far Three of 
thiHi nit in chemistry and the others m 
phj ii v Thi udmiuul ration of these 

follow hIuiw ih in the Iiands of tho Killow-| 
ahip Hoard of the Council and it ie oon- 
l\ f apt f ted that through I ho hearty 

niton of th< institutions chosen by 

thu I lions grt it l liingH will In accomplished 
fui mm mi our (durational institutions, 
the n Hi in hm and our i ountry 

S uni thing has also bfen act ompluhed 
b> llu Du mum of Statt Relations and a 
new Dmraon of Industrial Relatione will 
enduiior to promote a widir Appreeiatum 
of tin viilm of industiinl rest arch to the 
Uaniifartiiur and to wiuro tho organisa- 
tion uf rtm an h laboratories hv the in- 
duHlniH Hy the si hi me of rotating 
nfhm-s and munbcie the Council will not 
only i iijov t hi Ixueht of new vn w paints and 
c\|h mints but the nun returning to other 
work will In i oiiu |Kiiiit* of contact through 
whim ninth good will result The Hon 
Elihii Knot at th< initial meeting of the 
Ad\iHor> C'ommittic on Industrial Ro- 
eearth of the National Reeearrh Council 
pointid out that * when the war 
ir the international < unipet itions of 
. i will lie n slimed No treaties or 

li agios can pm cut that, and it is not 
dcHirnliln that Unix should, for no nation 
ilTord to he without the stimulus of 
oomiji 111 urn 

In that ram the same power of aeicnoe 
h has so amaungly increased the 
prodm lion mpaiily of mankind during 
the past ei ntury will he applied again, and 
thi print of industrial and commercial 
leudi whip will fall to the nation whioh 
orgnm/et ita auentiha furies n “ 
tlVell 


»artft?5rrastt 

finally leavtifi Europe for borne b y wy 
of AreaM Norway. Dunag bar m km 
northward to Beeuduevie aod RmeexJbe 
under steam for 93t> boue^feHg 


M«af IT, s m 


letar«*«be 
fie 


started bank for Savannah, end rmebed 
home port after a rather tempestuous 

In fact, the sea was too rough for 

her to use her paddle-wheels, and they *ere 
not put overboard until she passed in by 
lyhee and steamed tUtaee up tbs river to 


The Pioneer of the Truu-Atkatk 
liner 

iCantinuid Jrnm putt SOi) 

Hi fun hIh reached Kinsale, Ireland, the 
'Havmmali h log-book contains thw il- 
luminating item "2 A M calm. No] 
coli to git up steam ” Lao ' 
on thi Itllh of June and the next day, 
from f apt Clear, the vesnl was reported 
s h slup on flm, and a naval cutter, the 
Kiti was dispatched to her relief It 
ran then, undoubtedly, that Captain 
Kngm was using up tho last of bis pitoh- 
pm to raise steam, and the dense smoke 
issuing from the craft ■ funnel gave her the 
appi i ranee of a burning boat After e 
stop for fuel and other supplies at Kim 
thi Savannah 1 ran on to Liverpool, 
cairn to anchor in the Mersey off that city 
in tin evening of the 30th of June 
Hi r arrival at Liverpool ■ 

in this enthusiastic fsshkm 

arrivals yesterday at this port we were 
particularly gratified and astonished by 
the novel eight of a fine steamship, which 
came round at TMP M without tbs. 

•nco of a single sheet, in a style which 
displayed the power and advantage of the I 
application of ateam to vemrii of tbe 1 
aue, being 300 tons bardsn.” 


Agreeably to his promise to President 
Monroe, Mr. Scarborough ordered tbs 
‘•Savannah" to Waabingkm in December 
of 1010, hoping to dispose of her to the 
government Fading to do this, her steam 
plant, which had ooat 33,001, waa removed 
in January of 1830 and sold for 31,000, 
and the eraft was operated from thenrn an, 
until she was wrecked m 1822, aa a sailing- 
packet between Now York and Savannah. 
Her entire ooet originally waa 380,000. 

Although the “Savannah" did not make 
the whole distance from Savannah to 
Ireland under steam, her performance 
heartened others and undoubtedly has- 
tened tho day of the trans-Atlantao liner 
Regular steam nervine between Europe 
and the United States was not, however, 
inaugurated until 1838 Him tho British 
steamers “ Sirius” of 700 tons and the 
“Groat Western,” of 1,331 tons, reached 
New Irork within a few hours of one another 
in the latter half of April The "fflnua” 
crossed m 17 days and the “Groat 
Western" made the trip in two days Ism 
rhe “Sinus" bad engines of 330 home- 
ow«r while the machinery of the “Gnat 
Western ’ waa of 780-horoe-power. The 
Groat Western" avenged 8 3 miles an 
hour and consumed AM tons of coal on her 
westward voyage The total weight of 
her engines, boiler and water waa 430 tana. 
These figures only serve to emphasise 
the extraordinary nature of the exploit of 
the “Havannah" and the murage of the 
people who stood by her Despite the 
fiut that ehe did not achieve all that was 
expected of her she did, neverthelcro, 
demonstrate that it would be practicable 

a eraft that eould travel under 

rasa the broad Atlanta 

The Future of the Aidmce i o ff tst lu 


seas so few of tbe many art treasures from 
Babylonia and Assyria, And thorn few 
have been smuggled through the Turkish 
ho house That too is why In our 
toms most of the object* an but re- 
prod notions of tbe originals found long 


interest in 



other smaller Assyrian situs 
partially sxpioted Farther 

atiou have ben made at 

Bebykm, Nippur, Bumya and Telia. 
Not yet has a single Mesopotamian ruin 
been thoroughly explored, and there an 
hundreds and even thousands of them 
waiting to give up their treasures The 
entire valley from Beaded eouthwaid 
almost to tbe Fetsuu Guff ie a vast eeme- 
tery of buried ertias. Mounds, like teab. 
Stones, meric tbe abase where they He. 
Borne of the ramie an ee low that they 
an seerealy etno p H M o above the level ef 
tho plain, others ska to the height df 130 
feet The oldest of them oovsr the sMbo 
ofthe (taaucbwMdBahiloaieaa. Othan 
boat tbe_PwSmT«>rthfaui oTsasijr 
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The Evolution 
of Mechanical Power 

Clumsy mills — grinding slowly — turned by the straining mus- 
cles of men. That was the industrial life of yesterday. 

Today, batteries of ingenious machines are crushing and mixing 
raw materials or fashioning them into commodities to meet every 
human need. Such is the might of manufactured power. 

Countless boilers and dynamos generate it. Engines and motors 
put it in motion. Miles of belting — much of it rubber are the 
untiring muscles with which it performs the labors of modern man. 

Without rubber belting some industries would still be struggling 
wkwardly along. With it many wonders are being performed. 

You will find rubber belting where great flexibility is desired ; 
where moisture, gases and extreme temperatures prevail; where 
loads are intermittent and strains severe; where strength and en- 
durance are essential. Paopvrly applied no other belting can meet 
adverse conditions so well as rubber. None has equal adaptability. 

There’s a rubber belt for practically every transmission, convey- 
ing and elevating need. And each is made by the United States 
Rubber Company, the pioneer rubber belt maker and the largest 
manufacturer of rubber in the world. 

Their broad experience is at your command. You obtain its 
benefits when you consult our belting engineers. There s one m 
your town or nearby. A ’phone call or card will bring him at once. 

United States Rubber Company 
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To provide the A. E. F. with the immense quanti- 
ties of food, clothing and munitions which were 
absolutely required, an uninterrupted stream of 
supplies, 2,000 miles long, had to flow to Europe 
as steadily as any river. 


In order that thefewaat poaaihle (hips might 
be employed in thia highly eaaential work, 
it wat neoeaaary to load and unload them 
at top apaed 1 hia waa accomplished with 
wire rope operating on tha moit modem 
freight handling maohinery Swiftly ai 
lently theao slander tentaolea of steel reached 
down from overhead erane or derrick 
Than up would go tha precioua burden 
to be deposited aurely and safely exactly 
where wanted 


Much of this wire rope wes of Hroderiek 
A Heaooni manufaciurc and in speeding 
the loading and unloading of veitelt it was 
only performing as it has been performing 
in mine, forest and factory since 1875 

there is e grade of B & B Wire Rope as* 
aetly tutted to the work you have in hend 
The eirength of our Yellow Strand is art 
exceeded by any other rope of the stn* 
diameter and equal flexibility 


BRODERICK & BASCOM ROPE CO., ST. LOUIS 

tactori let SI Louis and Seattle 

Broderick6BascomWireRope 


Since 7880 



The Future of the Archaeologist in 
Mesopotamia 

(( tmUnufi fr m pagi BtU) 
so mi ny and do great that the museums of 
thi «h )h world i ould not contain them all 
lyu in Ihi level plain ancient objects 
arc 1 mu 1 whcniyir tho natives <li« for 
water ir plow llic land and where none 
wool I Hunk of miking A I lgrw Hiver < 
ho it i in remind out his oeir to push his 
hint 1 1 to the, short toward wliuie the 
turrit a it* carrying him Suddenly lit 
(new i stream of gold flow down to the 
water » lge He hnel hit an carthem pot 
in win 1 someone a thousand or more 
yenrs igo hud hum 1 Ins wialth Dc 
Sun tin 1 ren h f onstilar \gimt at 
liner h went shooting along the shore of 
ren lent e uni On the summit of a 
low nipt mising mound Tello he saw a 
large si >m statue of an ancient llaby- 
loui in ling Later beneath tho surfaoe 
he f it l a do7on othi r ntinilai statues, 
whi 1 eri now in the Louvre lor this 
diHiivny he wes raised from tho rank of 
reins il r agent to that of on ambassador 
and w s grunted a urges fortune lij the 
Ini h government Near th \rnb en- 
cmq nu ut if lhrn is a small mound called 
Dreh ii Dim 1 visited it anel dcndocl 
(hat it ould be nothing but thi ruin of a 
mud f it guarding t be canal A little lator 
the Vi d s of the vie imty dim ovesred in that 
mom I several hundred thousand in- 
ncril i 1 lay tablets which were written 
about JJ r »0 li C This is the source of 
many of the small day tablots in this 
muse semes throughout Amesrie a At tho 
outbre ek of the wir some Arabs south of 
Baby 1 m w < re digging for brie ks ill a mouml 
so sin 11 and low that the explorer thought 
itunw i thy of notice In il they discovore d 
mnr than JO large clay < y lenders, eae h in 
scril I with about 140 lines of fine writing 
ly (I great Nohue lendmrrnr There he 
tills 1 w lie limit the walls of Babylon 
wine I w re one of the si ve u wonde rs of the 
worl I mid how hi restored the ol 1 t< mple 
whieli is sometimes (tilled the Biblical 

1 wer of Bnhel Onel while walking 
over a I iw mound m or Kut-< I Aniura on 
the I igns I found am lent |1 arthnin copper 
coins so (hickly seitterod on the surface 
that 1 e mid not step without ti Lading 
up t them 1 lie y were corroded and 
wirtlless hut they indicated what may 
semi day he found down in the protecting 
clay of that mound The work of the 
are h i ilogisl in Mesopotamia li is hardly 
begun and centuries will pass lieforc it 
can le completed 

At lest the lurhish 1 mpire u breaking 
up At le isl Mesopotamia has I men 
wrested flam the obstructive Turks ami 
this wonderful are hae illogical held promises 
to le opened to the explorer When tbn 
British took control of h gvpt a new im- 
petus was given to the study of the am lent 
civilization along the Nile Instead of 
ohslr ie tmg the work of tho e xe avator, the y 
encomagcd him in every possible way 
Scholars were invited to 1 gypt and any- 
one with tho neiecssary qualifications and 
means has been permittee! to dig wherever 
he n iild In Cairo was constructed a 
great museum where the scholars from all 
the w ild may study every detail of ancient 
Eg\ | luen life The 1 gypt wo government 
has teen exceedingly liberal with the ex- 
cel nl r permitting him to take from the 
couniiy all duplicate ohjects or whatever 
was i >t desired for tho Cairo museum 
Thus I gvptian antiquities now foim a part 
of the collection of every museum, and 
the interest m things Egyptian has become 
w icle spread 

What 1ms taken place in Egypt will also 
take plaoe m Babyloma Already steps 
have linen taken to promote the explora- 
tions of the ruins An American sohool of 
archne ology has been projected for Bagdad 
be vc ml expeditions are in formation to go 
to tin most promising of Hie burled cities 
Probably in Bagdad will be ereoted a 
great museum where the most valuable of 
tbs treasures will be stored and made’ 
accessible ~ Uhcit diggftrg by the 

Arabs will oaase. for the traffic In an. 


tiquitics and the smuggling of them f»S m 
the country will no longer be possible 
The oxoavator will be allowed a part of 
his discoveries for his home muwutn 
hrom the Babylonian and Assyrian record* 
so far discovered we have but faint glimpses 
of what may yet be found 

Anothc r obstacle in tho way of Baby- 
lonian exploration work has been the 
. difficulty in reaching the country No in- 
habited part of the world has been more 
inaccessible J he long journey overland 
from Damascus to Bagdad required nearly 
a month of the hardest desert travel 
I lie longer way by water from Bombay 
up tho Persian Gulf and the Tigris was so 
veirv expensive in both time anil money 
thaf the tourist novi r ventured that way 
Now Bagdad is all but connected with the 
Mediterranean by rail, and the journey 
once requiring a month may bo made in 
loss than 18 hours 

Still another obstacle has been the 
hostility of tho native desert tribes All 
that will soon pass Tho explorer who 
ventured into tho interior, even when 
gunrdod by Turkish soldiers, took his life 
in his hands Sometimes he had to fight 
Ins way or buy his safi ty with gifts The 
expedition to Nippur was broken up by 
tho shooting of an Arab horse thief The 
German work at hnra was dosed when an 
Arab workman was killed Nearly every 
expedition lias cost human life Now a 
railroad has been built along the Tigris, 
other linns will reach into the interior 
The desert Blong tho rivers has been ir- 
rigated and converted to Turing The face 
of the ruroj>ean, which many a Meso- 
potamiain Arab had never sei n before the 
year will l>n familiar The) native distrust 
will disappear and tbs desert will be safe 

The methods of excavation will probably 
change as Turope an influence spreads over 
the yalle y In thi past tho work lies been 
earned on m u most pnmitiyn manner 
The, men have been ignorant of any kind 
of labor Then tools wire crude and of 
local make The American pick is too 
lunvy for the Arab to handle Tho ahovi I 
is a mysterious and complicated mstru- 
mmt and nothing is morn amusing than 
to watch an Arab in lus vam efforts to 
gui h a wheelbarrow The men work in 
gangs of nini The head of the gang is 
armed with a small one armed pick, almost 
a toy with which he loosens the dirt 
With him two men with short-handled 
triangular hois sernpe the dirt into the 
baskets, and the other six men with the 
baskets of dirt on their hips, slowly dance 
and Bing their way to the dump The 
future excavator will adopt more modern 
methods The Arabs will be trained for 
their work They will uec modern im- 
plements, and the dirt will be taken to 
the dump by rail 

A generation ago the study of archoe- 
ology was hardly regarded seriously To 
delve among the ruin* of the past seecmd 
to meet people a useless thing to do The 
archaeologist was a fossil as old and a a 
dry as the things ha would discover 
The archaeologist of today is a scientist 
trained for year* by the study of languages, 
history and art He is a practical man for 
he must lead expedition* to dangerous 
lands and deal with savage tribes He is 
no longer the fossil he may once hsve been 
He must have the gift to touch the thmgs 
long dead, and to make lire again the long 
forgotten civilisations of the remote past 
Mesopotamia once more may he developed 
to feed all the world with gram No less 
valuable will be the archaeological dis- 
coveries made possible by the British 
jios session of the valley 

Mobilizing a Utdyg n^ Anny to Fight 

(ConHmtad from pagt S07) 
and tha thousands of acres of grain infested 
with aphids last season, the task before the 
beneficial forms and the numbers of them 
required become apparent ” 

In oool weather, as has been said, th* 
lady bugs are comparatively inactive, 
1,11 
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Keeping trucks 

P IERCE-ARROW Trucks make good be- 
cause they are designed to meet the strains 
they must bear, built as well as trucks can 
be built and tested thoroughly before they 
leave the factory. 

Then day by day they are followed up in 
the hands of owners through a nation-wide 
inspection service. Competent men examine 
the trucks in use and prescribe for their eco- 
nomical maintenance. 

We believe our responsibility goes further 
than selling trucks. We believe in seeing that 
they make good. 

PIERCE-ARROW 

Delivers more work in a given time ; 

Loses less time on the job and off the job; 

Costs less to operate and less to maintain; 

Lasts longer, depreciates less and commands 
a higher resale price at all times. 


running 



THE PIERCE-ARROW 
MOTOR CAR CO. 

BUFFALO, N Y. 
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Everywhere In the world Disston Hand Saws pn 
are accepted as the highest standard, for in 
saws, as in everything else, quality and A^J 
1 durability are soon recognized. All steel r^J 
1 used in making Disston Saws is Disston A "A 
| Crucible Steel— specially made in the L \l 
1 Disston Plant. ly'J 1 ' 

B Wh»trver kind of a saw you want— Hand Saw, W I 
H Circuliu Suw, Cross Cut Saw Band Saw, Buck ulul 
B Baw, Hack Saw -get a Diaston. Will 

fl Diaaton Sow* and Toola are aold by the /L\f v 
HH better grade of hardware dealer* every /ij)l 

HB where Many of them apeciallie in /(Y7 
R'S Dutton exclusively. hf I 


HENRY DISSTON k SONS, Inc. 

PHILADELPHIA. U S A. 

rmEss&ap y 

I \ 

Canadian Warhet Tomtit. Can. \ 


DISSTON SAWS AND TOOLS Standard for 
Nearly Bf^hty Years -and Growing Faster Every War 

I jku rr \~ZT\ Delivered v?u FREE 


' Monarch Lathes ' 

apt u j pro Jurtjoti 


L Dm firM Trial M 


The Monarch Machine Tool Co. 
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Mobilizing a Udy^Bo^Annj to Fight 

(Continued from paftitt) 

Reproducing from egg*, they need warm 
temperature* to dovelop The aphis is 
under no such restriction* To quote this 
xamt authonU further 

“During the late autumn soxed forms of 
aphuli occur and i ggs are produced These 
eggs )lsI< h in the first warm days of spring 
The aphids hatching from these egga 
mature in about 12 days and arc termed 
•stem mothers They are wingless and 
hau the unusual ability of giving birth to 
living xoung without sexual intercourse 
Thej n produce at the rate of one to seven 
young per day, the progeny maturing in 
about 10 days and in the ir turn giving 
birth to hvmg young at a similar rate All 
the ft rms occurring during the spring and 
suinmt r months are these agamic females, 
capnl le of producing living young No 
true a x forms occur After a few genera- 
tion ii the spring both winged and wingless 
forn n oc i nr The winged forms frequently 
fly t new fields and set up colonies thero 
“ J i t arl> summi r meat aphids occupy an 
‘nlttrnstinn-of heat plant Migratory 
wingitl forms occur and fly to some new 
host often entirely unlike the spring host 
plan! 1 ir example, the prune aphis 
flics 1 1 the hop and constitutes the do- 
st™ tivt hop aphis This habit affords 
prott tioti from their natural enemies 
Win n t nlonit s arc about to be wiped out 
these migratory forms may stt up new 
coloi as in situations where the enemy is 
abs< nt About 14 to 111 generations occur 
duimg tin season ‘hall migrants occur 
in lid autumn These return to the host 
plai 1 the species occupied m the spring 
Hen true sexes are producod and eggs 
d« p isili d 

1 1 m this it msy be seen that the men m 
chain- of the lady bug experiment are 
facing difficulties of considerable magnitude 
Hum. difficulties are incrcasi d by the feet 
that wlun artificially handled there is 
eonw h rable mortality among the bugs, 
tstim it< 1 as high as from 20 to 40 per cent 
In spill of this it is hoped that artificial 
eoi irol will prove cffectm, particularly in 
the cl icr climate of eastern Oregon and 
eastiiu Washington Fxpenments along 
the same line are beiug conducted iu 
C alifornia by the Horticultural Com- 
mission of that state in conjunction with 
the bureau of Lntomology, and with 
gratifunj, results it is reported 
1 hi i \pt nments that art being made 
hot! in California and Washington will be 
wat htd with mlirest by scientists and 
by farmi m who are anxiously awaiting any 
mi ms of destroying this sonous monaoe to 
then crops 

A “Super -Charged ’’Airplane Engine 

(Court meed from pagr 61 1) 
proportionately to the an density The 
blower comer into operation at a low 
altitude and gains speed gradually until 
it is operating under full load ron- 
diti ns at approximately 20 000 feet 
altitu le fho power of the engine, 
whi 1 would be lost through change 
in umospheno density, is thereby re- 
ft is interesting to compare the results 
aclmved with this devioe as against the 
results without it The engineers supply 
the following significant figures 
1 he engine shown in the illustration on 
page 512 weigh* 480 pounds, and is rated 
at 210 horse-power at sea-level At 20,000 
feet altitude, this engine normally develop* 
about 100 horse-power The engine with 
■ the superf charge blower weighs M0 
1 pounds and develops 210 bom-power at 
sea level At 20 000 feet altitude, however, 
. the horse-power remains the same, namely, 

The Liberty engine develop# approx- 
imately 400 hone-power at aea-levefand 
. weighs 800 pounds. At 20,000 feet, the 
horse-power developed is lee* than 90S, 

, With the super-charge blower, the weigh* 
1 bocomff 910 pound*, wd th« horso-jpowtr 
at 90,000 foot U maintained &t 400. 


ww iv 

apdshoddb^ noted, ^Tht.ynaaer 


large* at aeadedW, the 

super-charge Ian, to develop* slightly mage 
power at 20,000 feet. Moreover, the 
difference in weight to 880 pounds, fa* favor 
of the smaller engine At this altitude the 
weight per horse-power i* 2 5 pound* for 
the smaller engine and 4 8 pounds for the 
Liberty engine 

It waa a coincidence that within the last 
few weeks, an item appeared in the news- 
papers announcing the development in 
Pares of a similar device, which has been 
designed by the eminent French engineer, 
Rateau, so well known for his work in the 
turbine field Detailed technical descrip- 
tion of this device has not been published, 
and such information as we have been 
able to acquire has been gleaned from an 
illustrated article, whioh appeared in one 
of the Pan* newspaper* 

While there are fundamental differences 
between the American and Rateau super- 
charge blowen, the function* of the two 
are the same, and the general application 
to the engine of both devices has been 
accomplished in a somewhat similar 
manner 

The essential difference between the 
Amenoan and Rateau super-charge blowen 
appears to be in the method of drive The 
American blower is driven mechanically, 
whoreas the Rateau blower is operated by 
a turbine actuated by the exhaust gases of 
the engine From available information, 
it would seem that the Rateau blower la 
generally similar to the Amenoan blower, 
consisting of a fan, operating at ap- 
proximately 20,000 revolution* per minute; 
the method of mounting and connection 
to the carburetor is also very similar 

The exhaust turbine drive has received 
serious study on this side of the water by 
various engineers, but as yot, the difficulties 
liavo not been successfully overcomo The 
back pressure, which tbs exhaust turbine 
imposes on the engine, results in a serious 
loss of power and economy, and moreover, 
causes the engine to heat up with resulting 
valve and piston trouble of tho most serious 
nature lhe ternfio heat is also very 
destruc tivo to the turbine 

The development of a successful super- 
charge blower opens up enormous possi- 
bilities in the aircraft field, and it would 
seem that the future holds much in store 
for the successful application of such a 
device to all military and high speed air- 
planes, designed to operate at high al- 
titudoe The theoretical possibilities of 
high speed at high altitudes aro almost 
unlimited In faot, the human element 
is the only factor that would seem to 
constrain progress in this direction It ia 
probable that the development of the 
super-charge idea will be applied to the 
human ocaupants of the plane as well as to 
the engine, and imagination pictures air- 
planes of the future proceeding through the 
upper strata of the atmoephere, 30,000 to 
40,000 feet above the earth, at speeds 
of from 300 to 800 mile* per hour 

Pulling the Trigger by Fluid Prewte 

(Continued from pate III) 

This gear waa turned over to a naval 
lieutenant who made a number of improve- 
ments, the finished produet being known 
as the Scarff gear The idea once in hand, 

out, but all were handicapped by one groat 
drawback which it seemed impossible to 
overcome The timing was a d f Hea to 
operation, and the adjustments neoeeearfiy 
fine The mechanical gear, constructed 
of metal parts, oould be timed perfectly 
on toe ground, but th« intone oofd of the 
higher altitudes caused the metal to cosh 
tract, and the timing would be thrown out 
of adjustment. Furthermore, the vary 
aotivo friction of the working parts caused 
severe wear, and so tended to nullify the 
Mgaaey of opamttei. 

Thg problem oeme to the attention of 
M. Constanttoaseo, a Rumanian by birth, 


M*y 17, 


SCIENTIFIC AMERICAN 



Built for Durability 


We believe that permanence as well as profit, is an important 
factor to the business man who invests his capital in a motor 
truck Therefore, we design and build Paige Trucks to give the 
maximum number of hours days and years of actual operation 

Fitting on the steering column is only a detail, perhaps, but it is 
Paige Principle that every detail of a Paige Truck that makes for 
the Durability of the Truck warrants the most scrupulous care, 
the highest possible Factor of Efficiency and Safety 


There is no hole bored in the frame for the steering column of a 
Paige Truck The frame must be strengthened not weakened 
Therefore the Paige Steering Column is held by a bracket drop 
forged and nvetted to the frame 

Little things, perhaps but in the aggregate vastly important things 
elements of and reasons for greater strength longer wear more 
constant servict In a word reasons why Paige Trucks have been 
instantly and uj iver sally recognized as Preferred Investments 


Suili aw Y*u «m ***** 
of 'P rotfcnt y olony Qoed Jtwb 

W B WILSON 

Secretary V S ©,/St of Labor 


PA1GE-DETROIT MOTOR CAR COMPANY DETROIT MICHIGAN 

PAIGE 

The Most Serviceable Truck m America 


Tranefortatien should touch every me 
doer Build roods now 

WILLIAM C REDFIELD 

Secretary of Comm, 


MOTOR TRUCKS 
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A lot of comfort is worth a 
little insistence 
Therefore -Insist upon getting 


ft YD. quality can only be 
obtained in BVD Underwear 


[fj THE B. V D COMPANY, 
Nfw York 


BVD Coat l ut UnWnhiru BVD SI«»elr« Closed 
•nd knrr I i-ngth Draurri Crotch Union Suita (Pat 

It oo thr (.armor, i USA) f < 7 <; tt.e Suir 


Remember, all Athletic Underwear it not B.V.D 



Do You Own Your 

Inventions and Trade-Marks 

in die Foreign Countries? 

’"pi ME and money spent without limit to develop a business merely 
(rentes property rights to which you have no title in most of the 
foreign countries unless you comply with the foreign laws requiring 
the patenting of inventions and the registration of trade-marks 
Foreign trade rights of \mericnns which are worth millions are being 
acquire d by unscrupulous persons Are you going to lose your right* 
to foreign tiadc ' 

If you arc interested in protecting jour rights abroad address 
Foreign Patent and Trade- mar h Department 

Woulwurtk Budding MUNN & CO. New Yerk City 


Piling the Trigger by Fluid Pceeevu 

(Continued from page <*4) 
naturalised in England, and he applied to 
it a principle in which he had just become 
(Tenth interested— namely, the trail.* 
mliRi m of power through a column of fluid 
Becausi ho encountered this principle 
while < xperimeuting with sound wave* 
undei water ho named it the ‘‘sonic" 
pnm iplc Ho emphasises that it is not as 
, though the fluid were a rigid column, and 
I imparted shock in the same way that a 
sledgi imparls the blow of a hammer to a 
bar upon which it is held by a second 
workman There is actually generated, 
by an nnpm t upon erne end of the column, 
plenum wave, whuh traverses the column 
at the rate of 1,900 feet per second, de- 
livering a blow at the other end, not m- 
•tant im ously, but after the lapse of the 
mfluittsim d interval called for by this 
velot ii\ and the length of the tube It was 
doubtl, sm ihur failure to appreciate that 
the o it lit did not constitute a rigid system 
that I pt the Germans from learning how 
to opt into it —for its advantages are so 
mark til that had they been able to unravel 
the mint they would surely have used it 

M ( onstantinesco s apparatus consists 
essentially as our drawing shows, of a 
coppi r pipe filled with oil, at one end of 
whioh is a piston and at the other a push- 
rod to opt rale the trigger The piston is 
eonni itt d with the propeller shaft by a gear 
and n cam At the proper instant in each 
rotation of Ihi propeller, the hump on the 
tarn drivia the piaton down upon the end 
of the oil i olunin, which is under a pressure 
of 150 pounds Through this compressed 
column thi shock of tho piston blow travels 
as a prrssurt wave, and when it reaches 
the oi In r cml it operate* the faring nieehau- 
I hi rotation of the propeller 
generatiM 40 to 60 of tin sc wave impulses 
per h mil with no friction except the 
verv slight amount to be found between the 
gear an i tin lam 

It is ot course not desired that the gun 
begin hriug thi moment the pilot takes the 
air, an I irmtinun until hi makes his land- 
ing and stops his i ngme So some means 
of i out ml must hi provided, and this is 
made possihlc hv the necessity of having 
the oil column under pressure before it 
will tr insult an effci tive blow A small 
ehambir is provided, connected with tho 
coppi i pipi , and uormallv the oil in oupios 
pnrth this chamber and partly the pipe 
When it is disiicd to set the gun going 
the pil it throw* a small liver lonuccted 
with his jov -stick, and this, with tho aid 
of tin spring shown in the reservoir, 
cxpils the oil from the reservoir, forces it 
out into the pipi and putsit under pressure 
then I hi n (lungs begin to happen in the 
oil mlumn, and tho gun begins to speak 

Selling Woodworking Machinery 
Abroad 

(( mitinued from pagi >H) 

‘ I ranti is not likely to buy very muoh 
American woodworking machinery because 
of tin activity of i ranch manufacturers 
A much better opportunity exists in t pain, 
where there is a decided preference for 
American machinery, earned by the high 
qualitv of that imported from the United 
Btatis We expect spirited competition 
from tho British and I ranch firms, however, 
and from several factories in the Barcelona 
d wt rut Italy offers a most attractive 

market The use of woodworking machin- 
ery m Iiombardy is extensive, tho furniture, 
vehich and building-material Industrie, 
being well developed Before the war, 
70 per cent of the imports were supplied 
by f.irmany Our agent was told that 
one German farm gave some of its customers 
thru or four years to pay for their pu 
chases in easy installments We have 
decided to appoint a general Italian agent ] 
at Milan to handle our busini “ 

Bruit’s li 

With the development of its railroads 
and sufficient immigration to increase 
adequately its supply ot labor, Brasil 
should become one of the world’s principal 
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T V YOU HAVE A» INVENTION 
1 which von wish to patent you can 
write fully and freely to Moan A 
Co for advice in regard to tho bast 
way of obtaining protection. Please 
send sketches or a model of your in- 
vention and a description of the 
device, explaining its operation. 

All communications are strictly con- 


fidential. Our vast prseti 

of seventy year*, 


mg ovor a period . 

in many oases to" advbii 


enables us 

in regard ■ . 

any expense to the client. 

Book on Patents is sent free on re- 
quest. This explains our methods, 
terms, etc., in regard to PitsMi, 
Trad. Marks, Foreign Parnate, oteT™^ 
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Etch lead in the El- 
dorado is responsive, 
smooth and long-wear- 
ing. One of them is 
your lead — the degree 
just fitted to the work 
you do and the way you 
do it Find this penal 
which suits your hand. 
You will find that you 
can do better work and 
faster work, and will be 
less fatigued after a hard 
day's work. 


Our grade chart will enable 
you to select your favorite lead 
Write for it today 
(let a trial dozen from your 
dealer or send us 15c for full 
size samples worth double the 
money Please mention your 
dealer s name and whether very 
soft, soft, medium, hard, or 
very hard lead la desired. 


JOSEPH DIXON CRUCIBLE CO. 



WriH/tr CsUUg 

TV iMMsCes bates Ce. 
M Ye* S^Onve C3W, Pb. 



sources of lumber for budding and indus- 
trial purposes Rio de Janeiro and Sao 
Paulo are now the great woodworking 
centers of the country The prospective 
American exporter should consider throe 
important features affecting the adaptation 
of American machines to Brasilian con 
ditions With the exception of Parana 
pine, moot woods m Brasil are much harder 
than these sawn in the United States 
comparatively low powered steam engines 
are used in most plants and the labor 
employed is not highly skillod Most min'! 
in Sao Paulo cut only joists and lumber for 
general construction purposes usually 
having in addition planers and machines 
for preparing moldings and floor and ceiling 
material Carpenters do as much work 
they tan in thur own shops and not in 
the building in which they are working 
Their shops are usually equipped with at 
least one band-saw, a planer and an 
upright molding and variety planer Wood 
lathes are used in furniture factories 
carpenter shops and shoe-last factories 
The United States is the leader in the 
machinery market of Australia and its 
sales of woodworking equipment have been 
developed ehu fly in this way A sample 
machine is sent to the agent or importer, 
who is allowed a substantial extra dis- 
count on intr< duotory orders Actual 
demonstration has usually created 
immediate demand for Ann rican mi 
The exclusive agency is accepted 
most satisfactory method for selling ma- 
chinery sud accessories in Australia, 
proper care is taken in the selection of 
progressive house there is little fear that 
such an urrangenn nl will be used to stifle 
compttition reliable firms being 
to develop business as manufacturers 

Long Distance Motor Transportation 

(f ntlnutdfr t pigt 
or truik to iars third— uni Hiding at desti- 
nation fr< m urs to trucks or freight 
station fourth — uni a ling from trucks to 
in factories rwarelousoa and fifth — 
handling in cist th< goods are removed 
from Hit tar to fr* ight station and held 
until the (onsignm »<uds u motor truck 
nun rve then 

Distances considered practical for 
truck transportation arc held hv various 
nil t h in tics t> average from 100 to 

b In spn lal instaiic i s trips of 400 
mile s ha\ o bei n made The establishing of 
long distance motor truck service during 
the emergency of the war is undoubtedly 
the forerunner of a continuation of such 
aervue on an even larger scale in the era 
of ptact The service is demonstrating 
to manufacturers and merchant* that 
motor truok transportation is the only way 
to escape delays caused by slow moving 
local railroad freight trains aud the lots 
of time that had frequently been ex 
penenoed even before the railroad freight 
congestion became so ai ute 

When counterbalanced by their capacity 
and more extended distance of travel, the 
upkeep of motor trucks has proved to be 
leas expensive than the maintenance of 
horses One of the big trucks of the fleet 
under discussion has been in the service 
for four years and it bos never had it* 
engine taken down for a general overhaul 
tug It is still in commission carrying its 
rated capacity load every day The fed 
lowing is a schedule of the distances and 
tune made by one of the 7^- ton trucks 
U0m ft* 

New York to Philadelphia 100 12 

New York to Baltimore 188 

New York to Dover, Del 178 

New York to Waterbury, Conn 68 
New York to New Haven Conn 77 
New York to Bridgeport Conn 88 
New York to Hartford, Conn 113 
New Ywk to 8pnngfl*ld Mom 169 
New York to Worcester Maas 190 3d 
The foregoing gives a practical insight 
into tbs transportation methods erf the un- 1 
mediate future M^tor truck transporta- 
tion ha* oome to stay The problem now 
iato perfect and develop u 
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Catalogue of Scientific and Technical Books 

Listing 2800 Ml— and on 800 subjects 

OI LFCTED from more than 7 ()00 Books still m print This catalogue is the 
O latest and beet list of technical and scientific literature which ran be se- 
cured Conditions in the publishing business an most severe and it is with 
difficulty that many books can be obtained Tor thiR reason this timely cata- 
logue of books which can be had will bo particularly welcome 
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The Castor Bean and Its Many Uses I Nothing else meet* the** manifold eon- 

ditwna but castor oil 

T ill mi ut.«n of castor oil provokes a t Mtor oiJi so it is said, has the hfarhe.t 
itnuniMtenf protest a* a ru * e ,f {^ specific gravity of aay natural fatty oil 
would rather I j .♦« J 1 
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"TTO a fUOS THAT HOLDS ITS SKATE * 

$4.00 $4.50 $5.00 $6-22 $722 & $822 
IF you have been paving $10.00 to $12.00 for fine 
A shoes, a trial will convince you that for style, 
comfort and service W.LDouglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixedat the factory before W L. Douglas 
name and the retail price is stamped on the bottom. [ 

The stamped price is W. L. Douglas personal guar- 1 

antoe that the shoes are always worth the price 

paid for them. The retail prices are the same everywhere. 
They cost no more in San Francisco than they do in New York. 
Stamping the price on every pur of shoes u s protection against high 
prices and unreasonable profits is only one example of the constant en- 
deavor of W.LDouglas to protect his customers. The quality of W. L 
Douglas product is guaranteed by more than 40 yean experience in 
making fine shoes. The smart styles are the leaden in the fashion 
centers of America. They are made in a well-equipped factory at 
fo od rt on. M ass., by the highest paid^ skilled^ shagmakers^aader the 

determination to make die best shoes for the price that money can boy. 
CAUTION— Before you buy be sure W-LDougU* 
nun* and tba retail price u stamped on the bottom 
and the inside top facing If tba stamped price 
has been mutilated, BEWARE OF FRAUD. 


The Value of Suggestion 

In a recent interference proceeding involv- 
ing five separate applicants for a patent, 
three of them attributed their conception of 
the invention to an illustrated article ap- 
pearing in the SCIENTIFIC AMERI- 
C AN. By placing before your engineers , 
designers and mechanics for systematic 
study, copies of patents, you may stir their inr 
ventive faculties to your great advantage. 

IV e can furnish complete sets of United 
States Patents— properly classiHed— relat- 
ing to your particular line of work in con- 
venient form for ready reference. IVrite 
our Manufacturers Service Department. 

SCIENTIFIC AMERICAN 

M* Woolworth BaUdm? No* York City 


uminiHcenf protest 
lotions which most of 
forgi t and vet today, it is brought home ; 
to us lint this particular oil is of outstand- 
ing military value especially ns a lubricant 
for I In engines of aircraft of all sorts 
1 irlv in the vi ar the War Di purl men I 
an f llu Dt purl mint of Agneulturi joined 
fun h m an mirgetie campaign to induce 
thi fumirs of certain set turns of the 
Uniti I ''fates to undertake tht lultivation 
of qiuti 100 000 acri h of castor beau plants 
and ii' a cimstquenii of this patriotic 
up I m tl li oui tillers of f he soil 108 000 
tuallv sown 1 hi urge to 
s the null of soini thing like 
5 000 000 gallons if lastoi oil for the 
lighting flying mat him s 
I \linsivi (X|K,rimints tumid on by tht I 
All s anil later undutukin bv the Bureau 
of Viriralt Production of thi War Dipart- 
mt l proved i oneluHivi lv that castor oil 
wa th lubniaut par cxtilUuee for fast- 
rum mg motors for atrial sirvm Up 
to pi ml various blinds of mineral and 
vi t. I tbit oils did wi II i nough but none of 
thi si was found capable of answering the 
suj rrmi tests of sustained flight under a 
with rang! of ti mptrutiiri and varied 
ali nphiri conditions Nature some- 
hi a ha 1 cndowi d tin i list >r oil with 
ill ii Uristiis that win singularly and 
striking]) united us if tht wants of me- 
dium ul flight had bun curiously untiu 
pul d 

Wh\ 1 1 may bi uskid are the needs of 
the airirnft motor an) different from other 
high spu d i iigmes ’ Strictly spi akmg the 
n mi ills arc not essentially dissimilar 
ig as the airplane travels close to the 
id uii I there contends with muth the 
lonelilionH as tin prime movers of a 
t uutimobile Hut thi moment tin 
, mat lime mounts skyward tin physi 
no instance s under which it operates 
udt ally alten d I he atmosphere 
i ourse of a ft w minutes may i hango 
from a funperati to a very frigid tempera- 
and not only that but the barometric 
uri is lowirul diroitly, materially 
affi ting tht propulsive power of the 
sums explosions within the cylinders 
Again in order to get a maximum of 
dm mg i nergv with a minimum of wught 
the designer of the aircraft motor has had 
to aluminum pistons functioning 
vlmders of special alloy steel I 
1 In ri fori in order to protect the much | 
softer aluminum from tin abrasive action 
of the neighboring walls if steel and yet 
to insure a snug enough lit to prevent the 
premature escape of the expanding gases, 
it is imperative that thi two metals bo 
continually separated by a film of oil Not 
only that but the lubricant must not be 
thinned out by the intense heat of 

combustion within the cylinders, it u 

fclum its body hold its place, and yet 
possess anti-frictional properties of a high 
ordt r Likewise the oil must not carbon- 
ui in foul when exposed to the explosive 
flame Finally the lubricant must main- 
tain its fluidity even when exposed to the 
i fleets of intense cold for otherwise it 
would fail to flow from the reservoir on 
♦la pump and thence through the various 
pipes to the points or moving parts to be 
c instantly oiled 

If the flying machine could stop or return 
to earth in safety whenever the engine* 
bilked or the oiling system. went wrong, 
probably numerous other lubricant* might 
•li well enough But the airplane, par- 
ticularly the military craft, must be able to 
stay aloft for hours and hours, and to travel 
above enemy territory with a reasonable 
chance of escaping destruction or capture 
In must of engine breakdown Continuous 

semen for a hundred hours is demanded of 
thi motor before mechanical overhauling 
of a material degree is neceseary To 
achieve this mobility it is indi sponsible that 
the lubricant be of the very best and sus- 
ceptible of standing up to its work no I 
matter what may be the weather or the 
sition of the mercury in the thermometer, * 


and u unrivalled in ita vtseority, * e 
body, ’ by any other known natural fatty 
oil Not only is it singularly unresponsive 
to high temperatures, but it flow* freely 
until it froeses at a temperature between 
It and 30 degrees Fahrenheit below aero 
I urthcr the oil keeps remarkably well even 
after an exposure of several years to the 
atmosphere These arc the physical rea- 
mns for the choice of oastor oil as a lubri- 
ant for thi engine* of aircraft 
Popularly , this use of the oil seems like a 
sudden discovery and the diverting of the 
material into new channels of eervioc— . 
previous employment, as the average lay- 
man understands it, being mainly limited 
to medu ation As a matter of fact, castor 
oil as a lubricant has been doing its helpful 
bit for a good many years in various parts 
of the world, and has been doing its work 
widi at that Further, the industrial arts 
havo drawn upon it latterly to a generous 
oxtont, but don t let us anticipate the story 
wc have to toll Until about 1900, and 
previously for quite four decades, oastor 
beans were raised in considerable quanti 
tics m parts of Oklahoma, Kansas, Mis 
soun and Illinois and earlier still the plants 
were grown to soon extent in Virginia 
North and South Carolina, Georgia 
Kentucky iexxs and California In the 
days of the domestic plenty of the castor 
beanB thev wen utilised in the making of 
oil both for lubncation and for medicine 
but the industry dwindled rapidly after 
1000 when our farmers found they could 
raise other crops that paid them better and 
mineral lubricants and competing castor 
beans from India emphasised the wisdom 
of this course on the part of our husband- 
men 

In India the lastor bean has flourished 
naturally for untold years and has been 
cultivated assiduously foT a number of 
dccadis Just lmw many bushels of castor 
beans arc harvested annually in India is 
not rerordt d nor arc her export* of castor 
lit ans and oil an index of the measure of the 
industry simply huausi thi people of 
Jndm use enormous quantities of the oil for 
domestic services However, there are 
some suggi stive figures available When 
the various countries of bur ope began to 
rouliEt prior to the war the value of castor 
oil a« an airplano lubricant the demands 
upon India increased steadily During 
1911 and 1014 preceding the outbreak of 
strife Germany doubled her previous 
imports of both lastor beans and castor oil 
from India, and between 1914 and 1915 the 
Indian ixports of the od amounted to 
nearly 900,000 gallons, while during the 
interval between 1916 a«d 1917 she shipped 
away about 1736,000 gallons During 
the present year, Great Britain com- 
mandeered the entire exportable supply of 
India s castor oil and castor beans, in order 
that she and her Allies might have the 
fullest possible measure of the lubricant 
for their aenal squadrons 
It was this situation, with the prospect 
of a very large air fleet of our own, that 
impelled the U 8 Federal authorities to 
urge the extensive cultivation of castor 
beans in this oountry To help us in this 
venture, Great Britain released for seed 
purposes a matter of substantially 6,330 
long tons of Indian beans The Depart- 
ment of Agriculture painted rather a 
promising picture for the encouragement of 
domestic growers, and announced, in effect, 
that the farmers might expect to harvest 
anywhere from fifteen to forty bushels of 
beans per acre, and the Government guar- 
anteed first |3 60 a bushel and then, tome 
months later, raised the pnee to 14 60 a 
bushel It u unfortunately a fact that the 
foreign seed, seasonal handicaps, and 
possibly the general newness of the under- 
taking have operated against the hoped 
for results, and, taking the industry him, 
by and large, an average yield of only five 
bushels to the am has been aehieved 
This does not augur well for the future if 

iConMmu* onpogtSit) 


M«y 17, 19W 


SCIENTIFIC AMERICAN 


529 




SCIENTIFIC AMERICAN 


M*y 17, 


For a Factory 
Locking Equipment 
use a YALE 
Matter -key System 



The STEEL in the YALE 
Spur- Geared Chain Block 

C AKETUL aeloctiun and line of proper stool for each 
part in tho Yale Spur Geared Chain Block are 
responsible foi its long life and freedom from accidents 
Aijk the man who lifts the loud 

' From Hook-to-Hook-a-Line-of -Steel * 

t ntalog 18D tells ALL— or ait 
your Marhinery bupply House 

W r*le for particular* 

The Yale & Towne Mfg. Co. 

0 Eut 40th street New York City 


Williams* Improved “Vulcan” 

Drop - Forged 

Chain Pipe Wrench 


P £W tools are called upon to Btand greater 
strain and harder wear than the pipe 
wrench Because Williams’ “Vulcan” and 
“Agrippa" Chain Pipe Wrenches have stood 
every test during years of hard, continuous 
service under all conditions, they have earned 
a well deserved reputation for dependability, 
and are favorably known the world over. They 
embody every good feature that Williams’ 
Superior quality stands for. 

Made in 8 sizes for Vi to 18 inch pipe. All 
Flat Link Chains are “proof-tested” on a 
standard tension machine and “certified ” 
Every Wrench is unconditionally guaranteed. 

Ask for descriptive Booklet of Pipe Tools 

J. H. WILLIAMS (EL CO. 

"Tit* WwBoh f.opU” 

(V titer n Offtct and Warthouu Central Offices 

28 So Clinton Street 28 Richard* Street 

Chicago, III Brooklyn, New York 
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The Cuter Bean awl Its Many Uses 

{CtmUnnad from P*t* #*•) 
our fur mere within the United State* are 
.to compete with grower* in the tropical and 
semi-tropical region* where two or three 
harwBta are possible in the course of a year 
T\< n though tlu cessation of war modify 
the irgt nc\ of a great supply of caetor oil, 
tt In undeniable that tho commercial and 
pbwmrc uses of the flying maihinc 
getlu i with the military aircraft that we 
that I Nint.ly have to have will caU year by 
year f >r ini reasing amounts of tht* lubri- 
cant And whether or not it will be worth 
WhiU for our native growers to continue 
m tin business wilt depend in the main, 
upm tin amplified uses that can be found 
or di ve loped for castor oil and tho by- 
produi I* if it* manufacture 

\u irding to the grade or straw of the 
beaus they contain anywhero from 46 
per i nt to 53 per cent of oil , and of thl* 
p i nut is commonly yielded by the first 
exj ri KHiira This is a told prooese, and the 
oil hi obtained is that whtrh is devoted to 
phiiruuuy and to the high-grade lubricant 
oalli 1 for by thi fl>ing machine as well as 
thi nicing automobile Subsequent 
pn hsi m g,\ es 7 per cent of addition oil and 
it in possible to incrensc the total yield bv 
treat mg thi oil cake with a suitable sol- 
vent It is the biluf of some of the raanu 
fact ir rrt that murh of the m < imd grade oil 
woull n newel evtn for atrplnne service 
And now what arc some of tilt uses 
wbuli lastor oil apart from that of a 
lubruant for aur craft is put or mav lie 
tumid? Ordinarily wi requiri here yearly 
it 1 000 000 bushels of castor beans, 
and only 25 per cunt ol the oil extracted, 
if quit i that much is oonsumid in the 
vari urn departments of pharmacy Tho 
othi r hi Ids of employment are mui h more 
ext imivi than most of Us realire 
inst urn i astor oil figures to a large extent 
in tin manufacture of substitute or arti- 
fliiiil bather which takes the place of 
natural bather in the upholstering 
( astor oil is an essential component m 
some in 1 1 final rubbers and there are 
various kinds of celluloid which depend 
upon this product of thi rastor bean 
Castor ml furnishes a very satisfactory 
coloring for butter, and from (astor oil is 
produced the so-called Turkev-red oil, 
whi h is an important fail or in the dyoing 
of tixtilos and in the treatment of the 
fabrics One of its largest uses is in tbu 
making of transparent soap* Castor oil 
yields sebacic aoid which is superior to 
steam ai id in tho manufacture ot candles, 
and from it is also obtained oapryho acid 
whi h finds itself to the composition of 
varmHbis petuliarly suited to the polishing 
of nil kinds of high-class furniture, oarriage 
bodies and paintings and is extensively 
empl iyid in the preparation of vellum, 
tracing cloth etc Capryhc acid play* a 
pari in tho produition of ethers which are 
used b> perfumers and confectioners 
Castor ml is used in the making of oertain 
waterproof preparations, and a liquid dis- 
infectant is obtained from the " seconds 1 ’ 
or lower grudo oil The od is &n admirable 
preservative for various kmds of leathers, 
is extensively used in the loather industry, 
and is particularly serviceable in adding 
to the HeTvioe life of leather belting em- 
ptied in heavy work Our fly papers 
would not be bo effective if it were not for 
at >r oil and the oil enters into the get- 
> of a great many adhesive agents 
In the sugar nulls of the West Indies, 
.ion thi railroads of India and other parts 
of thi Par East, and in British shipping 
cinhs castor oil has long been used as a 
meihunioal lubricant, afloat, however, it 
is gt norally blended In India the oil has 
been found to be an economical and 
supinor llluminant — giving a markedly 
brilliant flame Indeed, the peoples of 
India have found ways to utilise the ml 
and the refuse pomace which may suggest 
other eemoee hore In the future The) 
pomace contains from 6 to 7 per oent of i 
of nitrogen and a measurable amount ofj 
potash, and it is authoritatively said that 
castor-seed cake po sse ss e s 2 SI per cent I 


of phosphates. It is, therefore, sssy to 
uadarotaad why tha stuff make* an enrol 
lent fertiluer In India, toe, ga* is ob- 
tained from a low-grade of oastor oil, and 
m widely used for lighting. Finally, it has 
been found practicable to product this gas 
from the seed cake after the oil bas bean 
extracted for other purposes Notwith- 
standing the pretty general belief that the 
oastor bean plant will not be touched by 
cattle, it is stated as a fact by competent 
authorities that the leaves, not ths stalks 
are widely fed to cows in India, sod an 
added yield of milk is attributed to thu 
forage In Assam, the foliage of the oastor 
bean m cultivated largely for the purpose 
of feeding silk worms, and an excellent I 
paper pulp can be made from the plant 

The Theory of Electro Culture 

By Robert D. McCreery 

I F we believe in the ionic theory of 
Electrolytic Dissociation 1 we are con- 
vinced of the fact that when an electric 
current is driven through an electrolyte 
there is produced a movement of the "ions 
that carry chargee of electricity 

In the uee of direct current the negative 
ions move to the positive electrode and the 
positively charged lone move to the nega- 
tive elect rod 1 When alternating current 
is used th ot the case, the ions move 
rapidly firm in one direction towards one 
electrode, then in the opposite direetioD 
towards the other They are as it were in a 
state of intense vibration of an oscillating 
nature, caused by, and in unison with, the 
waves of the alternating current 

What then happens if we discharge high 
frequency electricity through an acre at 
soil to metallically coated seed, from 
olni trodes (parallel to eaeh other), em- 
bedded ill the earth? 

The earth is m this ease the electrolyte, 
in which by the action of water, there have 
been gaseous ions set free When the 
electricity is applied, these ions Bet up an 
active bombardment on the seeds and tiny 
roots of the plantlet ami since the seeds 
and Toots are porous it must be evident 
from a mechanical standpoint that some 
absorption, by the plant, of the gaseous 
ions takes place After being absorbed by 
the plant roots these ions are still subject 
to the mfluonoe of the high frequency 
electricity which, during application, will 
set up vibrations within the cells of ths 
plant Such an action will mechanically 
enlarge the cells in the tissues of the plant 
and allow it to grow more freely 
The discharge of high frequency elco- 
tncity through soil is alio equivalent to 
aeration since it causes air to be drawn into 
the soil with it This it in a great measure 
the principal benefit derived from cultiva- 
tion and is, therefore, an important factor 
is agriculture beoause of its stimulation ot 
bacterial action 

Moreover the discharge of high fre- 
quency electricity through the air com- 
bines with tho moisture in the soil to 
produce nitric add, which contains nitrogen 
In a form readily available as plant food. 

On the other hand the electronic col- 
lisions of the ions with alkalies in the earth 
produce nitrites The earth in a tense 
becomes a storage of nitrogen that must be 
changed by the soil bacteria before it 
becomes available a* plant food. This 
makes work for the soil-building bacteria 
In 1006, Prof Q. E Hume of th. UasM- 
chuaetta State Agricultural College, proved 
in a senes of teats that by discharging each 
day a few sparks erf static electricity 
through soil containing bacteria, these 
organisms in 17 days m creased 000 per cent 
There is another influence of electricity 
on the bartena wfaioh might be termed 
bacterial stimulation Bacteria are slug- 
gish micro-organisms and the galvenio 
action of the current on their bodies in- 
creases their activity. 

With the above proven facts in mind, 

Is ft at aU surprising that enormous in- 
creases in production have been repotted 
where electricity has been property appi&d 
to thk new art ot promoting the growth of 
venetationT 
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How an $18 deal on a heifer 
grew into a great nation-wide business 

Fifty yenia ago there lived on Cape Cod a young man whoae 
sole capital was $18 and an abundance or energy. 

His money he invested in a heifer his energy m dressing the 
heifer and selling the meat to hungry Cape Codders. 

The young man was Gustavus F Swift, and out of his $18 deal 
eventually grew a great nation-wide organization. 

• • 

It is an organization built up gradually from its modest $18 
beginning by putting cash into the business, and by saving and 
reinvesting each year a part of the profits, which amounted to 
only a fraction of a cent per pound. 

The shareholders have been content with reasonable divi- 
dends, and have been willing to allow the remainder of the 
profits to be uned to expand the business and the service, as 
the country has grown. 

The fractions of cents that have been saved from annual prof- 
its have helped to build new packing plants as the demand for 
meat grew fractions of cents have financed new branch 
houses to supply vital needs of distribution — fractions of cents 
have built refrigerator cars to make fresh meat regularly avail- 


It is difficult to imagine any othei method of building up a vital 
business which would involve so little hardship to the people of 
the country. 

If Swift ft Company were to eliminate its entire earnings — 
these fractions of cents that have built packing plants, branch 
houses and refrigrratoi cars — the price of meat would be 


© 


Swift & Company, U. S. A. 


A nation- wida organisation owned by more than J 3,000 shareholders 


Important Announcement 

The large increase in our practice before 
the Patent Office since the close of the war has 
led to our opening an office in the city of Chicago 
for the convenience of clients in the middle west 
It is located in the Tower Building, corner of 
Michigan Avenue and Madison Street, and will 
be open for business on May 15th 

The Scientific American has for many 
years had an office in the Peoples Gas Building 
This office will now be transferred to the T ower 
Building and will be consolidated with the new 
office of Munn 6* Co 


MUNN 6r CO 

Patent Attorneys 

Woolworth Budding, 2)3 Broadway 
New York City 
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GMC Quality 
Its Own Best Proof 


When a product is built inherently 
good— good for its own sake— that fact 
will inevitably impress itself upon the 
minds of users and prospective users. 

This is on the principle that truth will 
prevail. And this is the principle under- 
lying the rapidly widening reputation of 
GMC trucks for plain, honest quality. 

No motor truck can establish for itself 
lasting confidence unless its quality is 
proved by use. No business can be- 
come truly great and permanent unless 
founded on a sound and legitimate basis. 


So GMC Trucks are fast reaping the 
benefits of true quality — that genuine- 
ness of merit which reflects the high 
ideals of the builders. 

GMC quality is fighting its own battle 
against every approach of inferiority. 

GMC trucks are not only good, but able 
to prove it in performance. 

That users keep on buying more GMC 
trucks is evidence of this feet 

Let your next truck be a GMC. 


General Motors Truck Company 

Pontiac, Michigan 

Branches and Distributors fn Principal Cities 


GJ $C TRUCKS 
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Dodge 

Sales and 
[Q Engineering 
Company 
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Yon want dependable equipment, of cqnrse; 
make "Dodge” your shop standard. 

If yon are the man upon whom the continuous operation of an industrial plant 
depends, you want to know where and how quickly Dodge products can be obtained. 

You may need a pulley, a hanger, a bearing, a coupling or a friction clutch in a 
hurry, you may want a belt drive changed over to a rope drive; an electrically driven 
line shaft installed or a water wheel harness designed. 

In any case, there is a Dodge, Oneida or Keystone dealer in your city ready to do* 
liver stock products the day you phone the order, or a Dodge engineer ready to give 
you the benefit of his training and experience without cost to you. 

Big installations are, for the most part, assemblages of stock products; 
the success of the line shaft or countershaft or main engine drive being 
wholly dependent upon the mentof the pulleys, and bearings and clutches 
and couplings which make up the equipment 

The high quality of Dodge, Oneida and Keystone products is responsi- 
ble for our enviable reputation as mechanical engineers, a Dodge-built 
equipment is designed right; it goes together right and it stays right 
under noimai or even abnormal service. 

D QCglGE, 

cnsiya and Keystone 

pr > lurts are all Dodge built with a dia- additional data on Friction Clutch**, 
tin t relation to each other and to the G at* Rope Driving, or Group Drtv- 



Wn take full responsibility for the 


Tho new D 19 Dodge and A-19 Oneida 
and Keystone catalog* are ready for 
distribution These books are complete 
in engineering dotall covering both 
Stock products and complete industrial 
installations If you are interested in 


additional data on Friction Clutch**, 
G ars Rope Driving, or Group Driv- 
ing, we hare also a text book on that 
subject, all are free to the men who de- 
sign or specify or authorise the pur- 
chase of power transmission equipment 
The name of the Dodge, Oneida and 
Kcyctone dealer* in your city will also 
be shown in the book sent you. 

Whenever poesible order Dodge Pro- 
ducts from your di aler he Is competent 
to advise you and wo prefer to receive 
all orders for stock products through him 
W a stand back of him just as wo guar- 
antee all Dodge products rcgardlessof 
whether they be marked Dodge, Oneida 
or Keystone 


Dodge Sales & Engineering Company 

DutrJmtor of lh» product! of titm Dodge Mfg Company 
and I As Dodge Steal Pulley Corporation 
GtMrtl Offics* MnWwtkt. Ui. Wwtai WtUwsfc* mi OmU», f. T. 


Iraoch W„.W. 

_ Nsw York 
Pittnorch DtUa* 
Mlnn«poll« 
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Ike «bjv t J thu ) » it t* It re id airuritely and 
lucidly the 1 1 0*1 tilth]' mrchnni it ind industrial 
n«M of (At hy la vtrkly journal it u in a pon 
turn to tinntur t nt rutiig deal pnunt* brf re they 
are published tin it r 

I he Hit r m glut I have submitted l him timely 
a rtule* euUalli fi thur i tumm tiputtUy uhen turk 
article* a e arromptt tul by photograph* 

From War to Work 

T ill (print Wt dmil if kindness ever dono to 
Uermaiiy wua thi atrnki of Ibc Allud pen which 
reduied liar mull from a putt nliul military force 
of 10 000 000 to a in imam nt pnliii form of 100 000 
I or thereby have thi German ptopli Um turned 
from war to work lluv cannot any linger war but 
they can work— thty uniat unrl— and they will I’a 
trintiem and eomirii n mil* point that way 1 our Gir 
man w nothing if hi is nit prnitiiti and whnli vir 
innv hi wrong with Inn pavdnlogy he inn mver shut 
hi« evia to the fait that at the prewnt luouniit tin 
ol \i mu thing for him ti dr n to go to work net tin 
whitli »f Iuh woudiif llli i On lent in lust rid ninrhini 
m ni ill hi and npph luiiiMlf with dn^gid dilirminu 
tim ti the tank if fitting Ini lountn hm k upin i(h 
fett 

Nor ik thi tank ho Iio|m1imi uh hi h«ili iniinii ind Iuh 
onadjut ire woul 1 him IIH bill. Vi 

In tin finit plan tin ti rnw imp and on Girinauy w 
fai Ichh oneroua tk ui n ( i rmanj triumphant would havi 
laid upon the Allien and no one know a thie an well uh 
the Gerinana thenwclviH lor dtapiU thur railing 
against President Wilson they an well awun that hi* 
influence has won for than an ewuer expiation than thi y 
would have been ( ailed upon to work out if thi four 
teen points had never bum act forth 

Moreover Germany will go to work rid of the ■ rushing 
weight of licr naval and military hiirdena Pre-war 
atatiatna show that m money hIom this represented the 
huge aum of >400 000 000 annually— wlm h waa t xi ceded 
no doulit in tin loss of revinue dui to tin diveraion of 
man y mill) ms of hw people from induatry and eom- 
mereo 

Ihi return of thiwi hoala of German workmen to 
thi factory ind tin form nnd to transportation on land 
and aca will n pn sent a great addition to the wealth 
of thi tountry and thi resulting rt veuutn when added 
to thi ell or goal of ft'KHMKI (MKI due to uuhtary re- 
trani him nt should tnsilv represent an annunl adihtion 
of n billion dollars to the ueats of thi nation A 
further inrreimnlof wiulth will hi dui to the roeon- 
•trurtmn of her vast armament works for (he prodm 
turn of artulea of trndi and uiniini r e 

Germany will go to work mil inmli in thi material 
but nlao in the moral and ithual world whin if any 
thing ahi his even more serious In wav to mnkt up 
Hht must win hir wa> bmk to tlu uiiilidinrt of Ihi 
world that alii luw s, gnatlv lxtraytd for it is imon 
ipivahli that sh will In mntent to remain fonvir a 
l’uriah imong tin peoples of thi lartli And tin re u no 
sunriond hvwhuli to rtliirn than that hrnnd intmia- 
tional highway whnli is biuldul of h mor, coimidi return 
nnd mutual good faith 

Some fiw men of note then an in Girranni who 
plonrlv realm. tlieae truths in ill their naked umpUnty, 
and to their honor he it said thit in the milst of all 
the present rhndomontade over thr so-ralli d brutality 
mil bt tra ul of thi peat e In itus 1 hi v lm\ s not hesitated 
to any tot In < n rmnu pi opk Be quit I and go to work 


SCIENTIFIC AMERICAN 

Otp Gnttaf oo CoMrtet 

C ROP production on contmt an American farmora 
will grow wheat the coming *eason, toe United 
States government guaranteeing a stated price 
for the entire crop, a new in agriculture a war-tinie 
emergomy maaeure which will not likely be repeated, 
but imp growing on privati (ontract wae m prortKe 
before the war, has been widily extended, and will un^ 
doubti dlv beoome of gnat pinnauent importaneo It 
m not generally known that tin i mtrael aystem a fol- 
lowed exrlusivi lv ui the beet sugar industry the scope of 
which in the Auienoan Wist vastly inerensod during 
the war that factories (.aiming sweet com, peas, toma- 
toes and other vegetables in v nimbly aign i ontract# with 
growers agreeing to take pr tuition at a stated pnie 
before the swding season that dehydrating plants 
vinegar manufactories, pickling com ems end jam manu- 
farturnrs hnd the system in indispensable part of their 
business i he vast aeod-gr iw ing industry of the United 
Motes is operated very largih now on a contract bans 
I xtensiun of the contrail iln every where makes for 
stability in agricidtura 1( Ini mates risk and speculation 
and u beneficial alike to gi w r and buyer No farmer! 
in A mem a are more pros] r is as a class than i ontract 
growi rs who know before tl <*■ anon starts to whom they 
will sell their crop, what ] m they wdl obtain, and who 
in consequonie can devili thur whole energies to im- 
provement of cultural nuthnds and attainment of 
maximum production 

When a crop ie grown m ntraot the farmer nearly 
always ran make convenient arrangements fur handling 
it cither through loans dirt t f the i ontracting company 
or of o lotnl bank in win h thi < oropany m a heavy 
depwitor Contracting mpuuns hke the beet sugar 
mamifarturpra ganernllj bm held men expert in pro- 
dui lion of tin ir special 1 1 p w h give free assistani e to 
fnimirs I ho rorapaniiH i||l\ pun scud of the best 
yam t n s ind strains al in lirdi pruc I hi v hi Ip 
tin f ii mir in ivory way i ssilil t suuess tvtn hnding 
labor f >r ium It is a rik il ir |in Inn of wsstern bout 
migsr ormipunies to rprr ul cri at groups of beet-field 
hilp for thinning and tli r gi wing season work and 
ui tlu* fall foi pulling nn I t ] ping Ihcse worltire also 
are on contrai t in this msi wilh Ihi fnrmir p* rfiirnuug 
work at so mm h pi r ai rt r s mm Ii |u r ton 

la Januaiy till* year ( I raili sugar best growers 
were signing contracts f r tin 10 10 crop at 110 a ton 
In thousands uf other \in n an 1 mlitics growers wire 
signing trap control ts it irons which praotioally 
guaranteed them a profit 111 yiar 
In the Pwihi Northwist thi i infract plan has re- 
cently been extended Is onhinl uni \t so much per 
aire, management ayndi itu> pnini spray mtenrop 
harvest park and ship thi fiuit nf n bards Some such 
contractors have soverul hundnil urm under then- rare 
A large part of Amri * whnli mdk is sold to city 
distributors on price tnnlri ts monthly or longer In 
New England the entire bargaining prisons is lietwnen 
the city distributors and nn assoiiatiun wlui h represents 
thousands of prodm ers lho fnaer Valley Milk 
Producers Aesoeiation of tin Northwest is not Isrge by 
mombership represent in g only about 000 dairymen yet 
it sells over a million dollar* worth of milk a year on 
contracts between it and distributors 
The contmt plan substitute for a problomatu al 
market a certain one If tin fanner thinks tbs pnoe 
offered ie too low, ho mil not grow the crop a fact 
which in itself practically guarantees a profitable quota- 
tion There an obvious limits to the development of 
the contract rrop idea hut withiu its own sphere it la 
fine business for til mtr rests contented 

The Fighting Ships of the World 

T HERE «u evident e during the past four at 
five yean that mini a naval enthusiast was 
trying to keep a il go record of the gains and 
losses of the nations tliat were engaged in the Great 
W nr— a thankless task is most of them sooner or later 
discovered Booh facts or supposed facta aa were die* 
dosed came chiefly through the ordinary nhaansle of 
news, for govsfwnsut censorship concealed or dwrio se d 
losses aoeordmgto It saw fit 
With the tiftihg of the armistice however, til the 
governments showed a wi Iconic and mueh-appreelated 
liberality in the matti r of uavti informatmn with the 
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mult that the various mr4 auntie ** m §ftfa ng 
their belated ^ 

dui IrfWe navtee of the world CstostowJCnBk 
theee publuatmu m Jane's "Fighting Blupi” pr th 
year 1918 the appearance el whiob mark* the twenty 
first year of msus of Hue widely-known work Th 
delay in ita appearance was due to the fact that ooe-haJi 
of the book, oomprleuig the British, German, United 
States Japanese, and French sections, wee not released 
until the oeuaonhlp of naval information cams to aa end 
The delay waa not without ita advantage, since u 
enabled the publisher! to include a Supplement deernh 
ing the new British warship types built during the War 

In its general makeup and the comple t eness of iu 
information, this volume la generally similar to thus, 
with which we were familiar before, nnd during the eorh 
yean of, the Gnat War It oomprisna nearly 600 page* 
of information, and with the exception of the British 
and United Statea navies, there are the ueuti half-tone 
engravings followed by Ime outs showing the pvofik 
and deck plans and the armor and gun distribution of tho 
principal ships Twenty-one pages are devoted to a 
tabulation of the ships lost in the war, which ■ rendered 
particularly valuable to the historian by the insertion 
after each ship of toe date and tireumetanooB attend 
ing its Iobb It m a gruesome liat etartuig with the 
British lists of 1 batUa-cruufTB 12 battleships, 13 armored 
cruisers 0 protected and Light erutaen, 6 momtore, 61 
deslroyura, fi torpedo boats 26 or more submarines, and 
37 merchant auxiliaries Compared with this, tbs fleet 
of the United fitetos comes off very lightly with n toss 
of one armored cruiser, 2 destroyers, a submarine, and 
fi nr 6 auxiliaries trance lost 4 battledupa, 4 armored 
i misers, a protected cruiser 2 destroyers 0 torpedo 
boats 1J submarines and 9 mercantile auxiliaries Thi 
losses ol Italy include 4 battleships, an armored cruiser 
4 destroyers fi torpedo (mate, 4 aubsaaruea and i. 
mercantile auxiliaries Japan tost a battleship, a battle 
cruiser, 2 light triuscre a destroyer, a torpedo boat 
and a submarine with some vessel* of smaller importance 

At the time of going to press toe editors of ‘ Fight 
mg Ships were in some doubt as to the extent of German 
losses in cnpital ships and the probability is that th 
appearance of Jolliioea work and access to later in 
formation will provide us with a more exact statement 
in the 1U 19 issue The Uttleship lose ts set down 
tontetivol) as 1 ships and it is definitely stated that tin 
Germans hurt one battle-cruiser, fl armored crimen 
16 light cruiser* 45 or more destroyme, 14 or more 
torpedo boats and over 1A0 submarines Admiral Buns 
has recently stated that tho total Gorman loos in sub 
marines was well over 200 forty-two or more mor 
rantile auxiliaries were also lout Austria n credited 
with the lose of i or 4 battleships, 3 light cruisers 2 
monitors a do son destroyers and torpedo boats and 13 
submarines 

The miluinon of the naval ( onditions of the armietire 
both for Germany sad Austria-Hungary will be appre- 
ciated by historians who will find tow book to be a valu 
able work of reference particularly aa it includes the 
tonne imposed on the leaser powers, Turkey and Bulgaria 

Although the Supplement on new British war con- 
struction contains no photographs or lme cute, ton text 
w complete as far u it was available at the tune of iaeue 
It ie n formidable lad, brindJag toe great eraser battle- 
ship “Hood", the sc retie d “hush" ships, and venous 
luht cruisers, monitors, de st ro yers, and submarine* 
most of which have been ill nitrated and described in 
the Brnirnnr Amsmtan 

The publtt as a rule do not appreciate how greatly 
the strength of a navy is related to the number and 
exeellenee of ita harbors, navel bases, dff docks, and 
other shore facilities One of tbs beet features of thw 
publication is toe exeetteat charts et the leading harbore, 
navy yard*, etc , with their facilities, whk-h precedes the 
ohaptcr devoted to each naval power Jam's “Fighting 
Ships” » eommon with til publioattans of Ua claae wae 
bard hit by the war, and we ere tied to see toe promise 
imthk flttt mue after the war that tt wili eOfttiaue to 
maintain ita well-earned reputation. 

The present editor, Mr Maurice Pnodergaat, aseurea 
as that the 1919 edition wfiB eppear at a ranch ember 
date than thin wens and that it wffl do full justice, by 
text and Oluatoatiow to the Mtbh, United States and 
Allied nawlaa 
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i the various typM of electric weld em- 
ployed is shipbuilding work, to Welding Committee 
if dm U 8 Emergency Float Corporation have prepared 
a tort describing thaeo by moan* of aymbola For 
instance, a strap weld w denoted by a email tnvle, a butt 
veld by an equilateral triangle, and a fillet by a letter 
inverted Suaflarly, the deeign of the veld, whether 
dingle or double vee or bevel, ita position, the kind of 
wsid-took veld, atrangth weld, etc -and the fhuah of 
the «dd| are all indicated by eymbole The adoption 
of thin node hae been lndwpeneable, and anablea all the 
raqtiMte instructions to be quickly marked on the work- 
ing drawing ha a varyjnaall apace aa comparod with a 

written specification 

Aassrlc— i Built Lafayette Wtreleae Station In 
Frenee 1*-i tale of the great Lafayette witoIcm etation 
at Bordeaux to the French government at a pnee of 
ap proximate ly 94,000,000, and many hitherto unpub- 
tithed faeta of American naval activities in the war, 
wm aamnmeed reeently by Aauatant Secretary Rooae- 
velt "The peat Ufayette radio atetion near Bordeaux 
wee inten ded to inaure oommuueation between Wash- 
ington and the Army and Navy, m oaae the cable syktern 
wm pat out of eommueion or interfered with by German 
ailbmarinea,” Ur Roosevelt aaid ' It haa eight towera 
and could oommunioate with the United StatM day 
mgbt It waa built by the Navy I 
French gdvernmont that we ahall 
whwh is two-thirds flushed, and they 
it over at what it ooata ua, about 22,000.000 franca ” 

now aa Aariala for Wlrdeaa — It u difficult indeed 
to find im v*^ really new in radio communication 
Things which an hailed aa new In the daily pram are 
a often apt to prove merely development* or fan- 


thnt the reoent tree aenal teat* at Washington, D C , 
fafi Aa far back M 1007, < 


wmmgrn could be traaamitted through the agency of 
tree nariala over short dittanies However, w view of 
the remarkably sensitive receiving apparatus available 
today, the on of tree aeriabano more remarkable than 
it van bank m 1907, with the relatively crude uwtru- 
meato of that time 

Uectrlo Hen ten In Swadmu— The use of eleetrWty 
posM 10 comparatively new, but ainee the 
r power In Sweden and Norway haa been 
1, and aapauallv because of the acute 


shortage of fuel during the i 


Bank in 1919 a eompanv waa organised for the purpose of 
manufacturing electric heating apparatus In the 
beginning tide factory employed 40 men, but at the end 
of 1917 the number wm increased to 800 Extenriana 
an now being made which an expected to be finished 
in the fan of 1919, when the number of employee* wfll 
be about 1,300 The factory makM all kinds of heating 
apparatus for cooking, ironing, and so on, and all kinds 
of lamps and heating matenala All of which la by way 
of showing how certain countries - ' 1 iV * t ‘ 


Jerome Coggla, whose name is attai hcd to the great 
comet of 1874, recently died in frame where he served 
aaaaaiatant at Marseilles Observatory from 1866 to 1017 
He wm the discoverer of ■even cometa besides the one 
that bears his name, also of flvt minor plauota 

The Adolfo Stahl Lectures in Astronomy, de- 
livered in Ban Franomoo in the ataaona 1016-17 and 1917- 
18, under the auapwea of the Aatmnomn al Society of the 
Pacific, are to be published in book form, with the aid 
of funds furnished by Mr Htahl The lectures havo 
been revised and brought up to date so as to constitute a 
valuablo digest of information on various astronomical 
topics down to the close of 1018 

Astronomical Lantern Slides —A valuable eat of 
Mtronomiral lantern sUdM whn b belonged to the late 
Sir Robert Ball baa recently born acquired by the 
Bntmh Astronomical Amociation The association haa 
alao lately added to ita eelleetion act* of slides which 
belonged to Rev Edmund Ladgi r and J A HardoosUe 
These and other slides belonging (u the Lantern Slide 
Loan Department of the aseoeialion tn housed at the 
Royal Observatory, Greenwich, ana arc available for 
hire by members 

Meteorites in Tertiary Strata —It is suggested by 
Nature that the notable absence of ru ogn liable meteor- 
ites from the senm of stratified rocks is possibly due 
to the rapid disintegration of the meteorn substance, 
which even in museum ooUeetiuns nhow* a deplorable 
tendency to deoay It le stated however that the 
British Museum has recently received a slice of mi tinrie 
iron wfanh was found at a pfauw near Dawson, in the 
WiM»dibn , and which, like another meteoric iron pre- 
viously found in the same neighborhood wm lying deep in 
eertein gravels believed to be of Pin* uno age or older 
Canadian geologists believe that both objatts formed 
part of a single meteor shower which took place m 
Tertiarv times 

Beta Cyfinl Probably Triple — I ho beautiful double 
■tar Beta Cygm (Albino) is wall known to the users of 
tskseopee The fainter component n 18 seconds from 
the primary, and the relative pan turn* of the two objects 
have not changed appreciably during the century or more 
covered by position obeerrationH lietenl epatro- 
■eopir measurementa of the brighter star made at Lick 
Observatory have confirmed the suspicion previously 
entertained that its radial velocity vanes As the star 
his a composite spectrum, corresponding in general to 
that of yellow etare such m Areturus nr Alpha (. aasiopeue, 
but also showing the strong hydrogi n lines and the weak 
and narrow K calcium line characteristic of many blue 
■tan, such as Sinus, the variation in its radial velocity 
is moot plausibly explained by regarding it as a spectro- 
scopic binary In other words, Beta t ygm is probably 
a triple star As the colon of the two stars seen in the 
telescope are yellow and blue, finely Lontrastod, it is m- 
termting to learn that the spectroscopic pair ol»o eon- 
aria of a yellow star and a blue star 


A New Type of Selective Aerial.— An ordinary aerial invertug telescope 


(oincidM with that of the aerial, but It will ako oscillate 
at da awn period when excited by sUetro«u»»etio w«,vm 
having a widely 

traaamitten near the aerial R A Waagant has found 
that by placing a safes of eefls m the antenna from the 
tarth to the free end, the aerial takas on a eharaeterietae 
wtuch permita K to respond only to radio signals of the 
freqw sa w y to whioh the o ompkt c s uta Mis Qri i m is timed 
By adopting thk construction it has been found poesible 

epsrntbgsn short wavoZftrths in proximity to the largo 
rm rivfeg M rial_ enspbysd by to Ibwl organisation 

poeri^ wfchthkeriMtruotiaa,attha] 
at AUm* N. I* to itatak* signals irom Naasn wfefcto 
ordtasr/febstatery aorfel whila the op«Mka of testing 


Mr C H Tripp, of Timsra, N Z , writes to the Hntlsh 
Astronomical Amociation to oompluu of the oommon 
practise of ignoring the southern hemisphere in certain 
statements oommonly found in books on astronomy 
“ “ 1 news of the sun, moon, 

«led as seen with an 

It would be proper to add tbs 

words' m the northern hemisphere, since in the southern 
all them objects are seen upside down os compand with 
the northern view of them, and the inwrting telesoopp 
re rto ree them to the paritum U whn h they are etak 
with the naked eye u northerly latitudes Another 
common error, says Mr Tnpp, « to desrnlic the sun u 
always eeemlng to move in (die dtaeetion of the hands d a 
watch In the southern hemisphere the sun ■ apparent 
movement i* Just the opposite He states that even 
expenenoed Instrument- inelren become confused on 
such subjects and send to southern astronomen equa- 
torial mountings for teksoopM with the Tight aaeenaton 
y round In one case a 
i of turbines contained particular 
he turbine 

way of tbs sun or against tbs sun This 

earns from a firm a the northern hemisphere, and might 
easily lead to expensive miatalna if toe turbinee were 
to be used south of H j fausU . 


Glooed Bodloo Popular - Ihoro has boon a morknl 
tendency in the put few viare toward the varn u- 
enclosed tjprs of motor tan fur all the ytar round uw. 
espooially favored models biuig the i oupc and m dan with 
easily removable window* for tht oxtreun hot weather 
when every breath of air ib m cop table 1 ho permanent 

top types have a big advantage. as thi overmg serves 
to protect the motorists from the heat i the nuii as will 
m the inclement weather it was originally dmignid to 
shield against The top when all windows ar down 
actually creates a better flow of air than in present in tin 
open oars because the air cumnts am tonfined and 
directed against the passenger* instead of being dual 
paled, as ui the ujien i or models ihc folding top or 
landaulet types of enilosod bodice are also very popular 
beeaiiM one can noun. the maximum digroc of prolix- 
tion offered by the enoloeuie and m a very bnef period, 
by dropping tho windows and folding the top one oan 
realise all of the advantages of the qpen ear forms 
Special Took for Auto Repair Men — llw produc- 
tion of enormous quantities of popular prited automo- 
biles has created a now industry and that w tho produc- 
tion of special tool* jigs and fixtures fur making repair 
work easier on these cars In the early days, the re- 
pairman wm furred to make his own specinl fixtures and 
it we* nut often a profitable thing 1 1 do 1 m < ause it was 
seldom that enough < are of am make would be reoeivod 
for repairs to warrant thi oxjMiidituro of money and 
labor Now conditions are changed aud so many cars 
of certain popular makes are used in evtn small com- 
munities that the service station is justified in stocking 
certain fixtures I von thi smallest shop includes valve 
head and eeat n amirs valid grinding tools bushing 
extractors guar pullt re and otlur devices of that kind 
Shops of greater pi illusions tun now obtain engine 
supporting stands special cylinder boring tools, rt 
babbitting jigs piston thuikh mini ling rods aligning 
fixture* and numiroui nthire that ruluu labor and 
repair losts and yet that tan Is procured at mtirh lower 
cost thou they could maki thi di vku in their own shops 
because they are the prisluit if specializing manufar 
turers Thi desirability of having work done in any 
chop where timn saving faxtuns ari used is apparent 
u the intelligent motorist roulirie that he is not paying 
for wasted turn whun sjmiiiiI tools arr employed m his 
work It may take a lertain class of repairman several 
hours to dnvi. off a gear from a shaft often with serious 
consequence* to both members The rial meokanu 
turn a apocial gear puller that arcnmplisht.8 the work in 
one quarter the tune and without danger 
Leading Maker Adopt* Dual ValvM— For some 
tun- put t unsidorable attention has been paid to re- 
finements uf engine design that would increase power 
without culling for augmented piston duplai ement Om 
method of doing this that has Ikx n urn d for a number of 
yean in racing automobile and aircraft engiais has born 
the uee of dual valvee t a , two exhaust and two intake 
valves per cylinder instead of the conventional half that 
number in order to give supunor high gear perfor 
m.iw or greater flexibility some, makers of four tybndei 
stock care hsvt used this feature in their regular produrt 
It has remained for a large eompanv that is an exclusive 
builder of sues to adopt this feature on stock model*, 
to meet the public demand for better perform ami on 
the dim t dnvo To satisfy this in their 48 horse-power 
model, the oompany built various types of six eight- and 
2-cylinder engines and because of these experiments 
they an now oonvmced that a sixijlinder engine is the 
1-peal type for pamungnr vehicle? It was discovered 
t ost the greater power output of the newly designed 
engines, especially at tho higher speeds, was due almost 
entirely to the sue of tho vsIvm employed in proportion 
to the oyiindor displacement volume In order to obtain 
M groat valve rapacity in the six-cylinder 4'-* by 8 Winch 
-n gin- With which its 48 horse-power model hM been 
equipped u found in the high speed forms they devel- 
oped it would have bran necessary to use T-inch valves 
with a y*-mch lift With a greater lift, of course a 
^.iw diameter valve would have sufficed, but it wm 

that yi-ineh wm the maximum lift which would 

pannit of reasonably quiet valve operation, so the 
' solution wm to use a larger number of small 
Under the old system of nomew latun the 
would have bees referred to m a 24-valva design 
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Cleaning Up After the Submarine War 


r I ^ 111 results of the war «f (■iinmn U boat* upon 
t manhunt shipping are to ht rmauuml not mer.lv 
t v (hi imlh mu f tuns of sunk. n ships that lie u)mu the 
on an hid lut in u vor) larg. tonnftg. win h though 
tor)M(l)ul nud mori or less badly wrttkid wan abh to 
limp lmmu to a npur hunin or dr) dmk 01 at hast tr 
g< I mar f nough to a fritudly ii.anl U hi buu hed in 
ah ml wati r lniiuil it mm safi h hi wild that thiri 
was not a mer.hnnl ahip bn i snail fast or alow 
puHSenger or fi* ight whuh bin I null r m some dogrtn 
iroin th» disahilitt.x mqxm. 1 I > tha mount rous out ragi 
If anyone wish, s to hi nil nun I of thin lot him viRlt 
any wnll found *hippmjt yard that in devoted to Kiixral 
dry dock and ri pair work m 1 hi will Halm whutalargi 
amount of turn and ranm y h ve lx in ixpendrd and an 
still in a large rm UHiin metumrv to bring the merehunt 
whipping of tin world hark to pi ace-tlim conditions 
> on will find ni ii li ) arils heavily i ongi sti d with shipping 
chiefly of tin ling and hii inlhd tramp type 1 hi work 
to be dmil rangis all t hi way fri in t lit inert rimtim 
work of ill aning and painting up to tin inon serious 
task of making Nlrmlural i liangi a invoking tin lulling 
away of ti inporary »t r < ( work and tin riuioying of 
Htruituns giar ell whuh was list a I lid us pirt if 
thi sill manni difriiHi icpiipimnt 

Inwards tin iluseof tin war probably mu mi ri bant 
ship wan annul f n ill finsi The urniutmu! ( insisted 


Bringing the Ships of Our Merchant Marine Back to Peace-Time Condition 

.. ■ mu„ 1 1 lumiH noon III m wt I as. s of a single gun mounted astern but in the Hut the work of getting the vessels baok to pott* cm 
largi paasengu ship* in. lud. d a whole baft, ry of five- ditions does not stop with the mere remove! of th 
or six in. h guns the ships .four own mirchant marine special war material with whioh they wore equippec 
wer* equipped generally with at least two guns one 1 hey art frequently in bad repair, for the urgent deman 
the forecast It dick and thi othir aft — * L - 


mounted .... _ 

quarter ile.k or poop Now in ordi r to get good oom 
manil (h.ighl above wut. rj foi th. guns these won 
usuallv earn, d upon upon d stctl platforms built of 
angles channels and plating which in order to tak. the 
h. avj recoil of the guns had lit' built of great strength 
and stiffness Vll of this w .rk has to be eut away and 
hoisted aslum and the d.fks and superstructures re 
stond to thur peace-tim. ion tition 

A larg. proportion of tin ships also wire provided 
with th. ulebrated paravame whuh wer. recently 
dismbed m th. HciKNTtrn \ \i . iii.'A n Those n.cessi- 
tat.d th. htting of heavy pi iti work at the stent head of 
the ship and ot spemal boon s r mtngg. rs to say nothing 
of the luivvy paravanes tl 1 1 » lv<» and th. lashings and 
g. ar that w. nt with thi in Ml of this mat. rial must bi 
i ut loosi and taken ashor 

W h it n larg. amount if tin mat. rial w is i ailed for is 
■ vnli n t ori a visit to am f mi ship yards where tin 
overhauling of merrhunt shipping is taking plat. 
Along th. full length of th. dinks at which tin ships are 
ti. d up will b. HMD th >iis < nds of tons of thiN discarded 
material 


for shipping rendored it impossible to give the vessels th 
periodical overhauling, refitting, cleaning, pointing, etc 
to which they were accustomed in the days of pear, 
f onsequently in many ships there has been a deprecu 
lion of boilers and engines due to this enforced neglect 
and consequently the repair bill is a heavy one and con 
sumim an unusual amount of time Frequently boiltr 
and condensers need retubing, and the motive powei 
from foremost bearing of the engines to the stern tub 
of the propeller, has to undergo a thorough overhauling 
involving the replacing of many badly worn parts 
Then there in the matter of painting The least th t 
i ven the most humble cargo boat should get is a coat 
paint once every six months with a thorough pauttm 
of the ships bottom more fn quently than that 11 
runty and neglected condition of the average oargo bon 
tills its own story and in many oases it is neo o ssary i 
givi the hull a thorough cleaning down to the steel befor 
applying a new protective mat of paint 

Gradually the piiturcsqm or hideous according t 
the point of view oamouflagi of the war is disappeann 
and shipping is runung back to the familiar black an 
while and gray of pri war times 
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A COMBINATION bridge and market 
plaee bae been oonetmoted by the 
ally of Monterey, Mexiou, and this bndn 
•huh wm a double purpose is one of the 
righto of that part of Memoo A ahaded 
market place » almoat neoeaaary m the 
■nithweatam part of the continent to 
proteat the produce and make marketing 
comfortable for the mtiaene It may be 
Itat the people felt that th«y were acaroely 
patting toe value of their money in putting 
9 a mmplo bridge that waa only neoeaaary 
part of the year, aa the nvt r ia dry ixw.pt 
la the rainy eeaaon when it become* a 
— gmg at ream that u vary diffii ult to orom 
Aa the market plan, on top of the bridge m 
wed all the year and maana an income to 
the city in rontala, the wisdom of this 
•auaual bridge oonat ruction ia aeen at a 

Heavy buttressed walla aupport the 
hntdge Theee are of aolid win rate but 
lb walla, roof, and partition* for the booth* 
an made of motel lath with a mating of 
wroent Thu greatly reduces the coat 
and ia permanent and fireproof 4 double 
row of windowa on each aide of the en 
cloned part of the bridge given sufficient 
light and ventilation so that it ia alwaya 
oeoi and plearont on the hottest day 
Monterey n evidently one of the enterpns- 
b« Mexman eitirn whirh is keeping up-to- 
date in ite eonatruetion work 

Getting Behind the Seeaec 


W that axe not as they have been made 
to eeem and in nearly everv instance it 
has meant the addition of some now item 
of manufacture to American catalog 
Hasmfltim a ago we learned that mm h of the 
indium aa para tod from it* ores in Germany 
nad Austria originated upon our con Linen t 
and wee taken abroad foi the refining process whereby 
greater aeorecy could be maintained Our Bureau of 
Ms— remedied the situation after murb painstaking 

More recently wo have learned that Inland epar, a 
mineral from which prism* are t ut f or polanaing apparatus 
■ hom North America and that the most useful varieties 
are not to be found only in Iceland and southern Austria 
ns had been advertised I he rough spar was merely cut 
and flushed in Germany and then sold to us at an ever 
higher pnoe 

After yean of hard auik American microscope makers 
have Anally convinced Amenoans mn those trained in 
n— m universities that good instruments are madi 
here Now we are to him Americau-iuadt polarmcopt* 
and polarising apparatus lefraetometors spti tiusoopcs 
and the like nearly all of which have heretnfon been 
i mported either because of prejudice against tht liomi 
puli article or beeauat the limited dmiaiid did not 
intereat Ameruan instrument makers in thi fan of 
European competition 

Ought we not be as independent as poesibU in all the* 
a..p upon which industrial progress so large Iv di |xndi? 

How Gob Part* m Heat Treated 

ALL parts of a sUel gun, huge or small and especially 
A the gun tubes, have to Ik put through a very impoi- 
^..i ra d delicate prooess known as hi at tnatment 
IMa means the heating up to a certain fairly high U inper* 
atan of the various part* and then cooling them m 
Humorous waya When the temperature to which they 
are boated and the time in which thiy are cooled are 
•■nfuBy regulated, ac cording to certain known lews, 
the steel aeaurow its moat finely divided and crystalline 


this important program in the earn of moderately large 
gun tubes Tbs large tall ehimney-hke apparatus to the 
right is one of the heating furnaces It ha* a long aide 
door— u fact almoat the entire aide opesa out It ia 
partly epen now u the rww, and out of it haw just been 
brought three gun tubee or jackets, suspended from the 
earner. They are being transported by moaus of a crane 
and are at almost a white heat They are abou t to be 

wtr'jftswfirsris 

agntuni oil usually 

Altar the gun parte an thus oooled they an again 
tasted at a lower temperature whieh lempen, d»ws, or 
atftoto them slightly The iHustratwn la from one of 
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Interior of the bridge, ehowing market place and bootka 

Tiro Current Supplement 

T llh on gw of our imn *< lar system is a subjut of 
pe reuuial intereat to 1h« thoughtful man and main 
readers will therefort si hum a paptr discussing tin 
tlnselv related subject Si liar k minium m tlx eu.rein 
issue of the Bountimi Vaunt an St i laMrm No 
HM for Mav Mth. lll'i ah. re the growth of stum is 
discussed at some leugtl 1 Ik possible mndifliatioun 
in othir heavenly bodu* mi h n* mbuhu comets and 
neighboring stare when nppi uihid nr even imadid by 
a gi\cn star arc also discinwid \u illustratid article 
firings to our notice tin sppiHrimi and habit* of s very 
primitive Indian tnlx 1 M »e itxir from ihi Fa «t 
not Hindi advanced btjon 1 tin Mom Vge londitinn ycl 



saa 1 *""" 


our eontemporanes and living in Atvont 
In a long article on The Significance of 
Dream * «c an uitrodund to tht iiudira 
method* of employ ing dn un a* mdii e* of 
liddm dt sires and shown how virvhttle 
nnsnii there is to ngaril dnams as pro- 
phet* lln illustritnm* mi Samp ft > 

( attl «rw t cniplmsut ottci mon the 
lonstsnl ifTurts of our own Department of 
Agn dt ui* fosif guard thi pfopleshiallh 
aid t promoli tin d< vdopimnt of good 
brnds of farm i it 1 U Closely nlalcd in 
, mt list is the duuusHion of toa / tout and 

thi I ehtnet ltd thim whirh indiavore 
to e unit * un jupilir uiiKtakcs concern- 
ing tin mu lions Irui rdation In the econ- 
omy of out manat f 1 halii* Tht Fmenl 
ktatm of Sttrayin hxalun is of particular 
interest since the war has demonstrated 
that a lounlry inn make ilailf independent 
of naluial nitrate dt posits Huclttr Acid 
and Ji* Analytical humt nation is briefly 
discussed ui the light of the cxpenenin of 
I nglish commercial chemist* working un- 
der flu stress of war conditions A much 
longer and well illustratid article die- 
lusatH m some detail Thi Metallurgy of 
(o ppn US handled by the electric furnace 
I he n mlling micro-structure of the ingot 
and of tin anmaltd <<>p|xr i* also dis- 
tuned and thi article closes with a few 
paragraph* on I lie nulling of thi bars or 
shut* I lx return of pn war tonditions 
on tlx high m a* aguin draws the manner s 
atti nt ion to his great inuny fog and tho 
|iapcr on Sruntifie Signalling and Safety at 
s t with its description of Uil device 
called a collision predictor will be of 
immrdiati intin st 

Efficient Bara Arrangement* 

M llll hue bun written cimiirning 
milking nuc linns litter earners and 
other mechanical eciuipment now found on 
thousands of \nn rican dairy farma effecting labor 
c (onoiniis but tlx lulur saving possibility* of care- 
fully worked out dam building plans less talked 
about un ut hast rqiml aid* in ■ btaining greatest 
efficiency 4 farnii r i f \ ii torn l ounly Ontario whose 
priniipal dairy product W trcHm and who keeps pig* to 
utilise the skim has barn piggery hulkrooni, engine 
room granary and chopping mill all so arranged that 
wasted m tim tan hardly be *ud to mint II* ia a 
pniitnal f inner, and his method* i in aafely be emulated 
by other Juryman The fact that mi many sets of farm 
buililiiiK* represent fiupharnr I diyelopmuit after the 
first lam 1* outgrown explain* piutly why nuninroua 
Villi n tin femur* an managing herd* in premise* wue- 
tully waste lui of *Up* strength and tiuii 

I he piggi i y m tin* « )ntan 1 1 irin e orner* mi thi bam, 
filling in tin corner between th two builduig* is the 
toinbintd t liftin' an! milk room and ashed Directly 
III )\ I the I timiii UK in is thi hopping null a V i It running 
up 111 ugh thi lion fi m tin tiigiiu 1 1 low Adjacent 
t< thi h ppmc null « n tlx same li vcl but m the saeond 
*(on >1 the lain i* tin grmary just a fiw feet uwav A 
few fit fr m tlx iho||‘“fi null is one eliute through 
wlili i ho| | c I fcii di minds inti a ficdhox in the 
piggiry an tlx r through whi h it ran lie rapidly shot' 
i (he cow lam 1 hr chopping mill can be reached so 
h i tidily th it il mdiimnly is operated while other barn 
c lion s an in pr igress 

llu combined engine and milk room contains a 
separator operated by power lln byproduct, skim 
milk is ill spate hed to thi piggery ym a pipe lint running 
from u point near the sepurntoi beneath the floor to the 
pig pen* when it empties in the swill barrels This 
lityiet is facilitate d by tin f ect that the pig pans are on a 
low i r li ye 1 than llu c sw barn 

llu she I at thi* corner is imeel in manure removal 
Bint ath thi wall opening through which manure con- 
veyed mn limucallv empties is permanently stationed 
a sled or wagon When u load accumulates the 
horses arc hitched in and the material conveyed to 
the fields 

Other ingenious farmers have perfected iciually good 
ham airange meals the labor saving worth of which urn 
hardly be overestimated 1 he Lvpieul dirty, ill smelling 
farm barn is an uu on vciuqnt barn, badly lighted badly 
ventilated, hard to keep dean most anti v becoming 
disordered 1 hi we 11 planned barn encourages good 
care, because it is easy It is usually not difficult to 
persuade the owner of such a bam to equip it properly 
with earners modem stanchions, gasulmc or other 
powA, and the like 
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Reconstruction in the United States 

The Work of the Reconitruction Reeeudi Divition of the Council of National Defame 
By Our Washington Correspondent 


I I in a strange anamnl that tin government tilth the 
hast oflirmll) ft.rn ulattd plan* for reennertrm tion 
should liaw ht tit r informal! m and taon. ul it regarding 
the subject than nn> *»f Hit government* of tin war 
nddcu eountriiH of I uropr Vet tin work dom. b> the 
Raconstruc tain Unit arch Division of th« f ouned of 
National Defense ha* placed at thi disposal b I h of the 
government anil tin business (manual and manu 
fartunng fitim of this rountrv a mim complete. u>m- 
pilatiun nf r< construction information than nan be found 
any where ilai in the world 

rht atnu of the Re construction Research Division 
are two to gathir and niaki avail able tin information 
needed to yield porspcrfiv* hr tin i xereiat of rational 
judgment of thu. country « pr >kiuui m ite reconstruction 
and also u> furnish liaikgn und for the passing of judg- 
ment upon ruonstruitiiin proposals and to keep intact 
and aoeeisiible the vital inhumation upon tho phjsioal. 
hnaneia) and othir nsouma of this nation which has 
linen coordinated by tlu various war boards during tho 
period of hostilities lie ronstruition research is in- 
tended to oarry forward keep up to date and perfect 
this vital information and to keep it in readiness should 
hmtilitiwi unfortunately he renewed alsu to preserve 
its pomibilitii* of utilisation for the murv probable 
iitcde of pcuue and iM|MCia11y to meet the 
requirements of any induatml and soiial 
( inergonoy inudent to n i unsLniction whieh 
migh t anae and mil for governmental in- 
tervention 

] hi word reconhtruition is frequently 
umd to 1111 lud( all readjust mints all re 
settloinenta all niw work m rearranging 
the world or any part of it for clarity, 
it is better if a sharp distimtion bL made 
between problems for readjustment and 
resettlement which mrfude nothing more 
difficult or mw than a going back to peace 
conditions from a war footing, abolishing 
those regulations and prailicee which war 
made necessary and generally getting 
bark to normal and thorn other prob- 
lems which are truly reconstructive whu h 
come into being because man) have dis- 
covered that it is neither p 


available as knowledge as to ‘ who known the most about 
it the Reconstruction Research Division w serving the 
gimrel public and ■ *Ue to offer the manufacture*, 
bankers, butinea wen— to any car really interested in 
any reset tleoiont readjustment or reconstruction prob- 
lem a wealth of material obtainable nowhere else in the 

* Not to catalog all its resources but to indicate something 
of thuT range, a (< w of the poestbUrtie* of this information 
servioL are here summarised The Division is charting all 
federal bodice having oontaot with di mobilisation or 


aad a great dual of practice m tho wolk of the Been* 
at ruction Reeeareh Division Its eompflathtiU 9*£* 
i of opinion of soma theorist 
•elects cm which, and agtyr 
' plan may be 



reconstruction, ana pomussii nmv-uemi, 
information as to the aeoompluhment* and plans of each 
such body or bureau Through its field servlee ’ in- 
cluding 184,000 state, oounty aad enmmunity orgaana- 
Uona (including 16,000 womb's units) tho Diviaon 
direct contact with all state and local moon- 


turned a wheel in reconstruction work are nmmari m d 
A second volume will deal with tho United States and aft 
its reconstruction activities, and a third with thoaa of 
the 48 states as distinct from the Federal government, 
a fourth with tho chronology of Fedarel and misoalla- 


Iha Division has every important report of foreign 
reoonstruition activity p r op oned or acc-oraplubed, that 
roaches this rountrv It haa tho bent information there 


Ihc Division is m touch with all the ear a 
tion boards bureaus, and investigation commissions, a 


list aad publication of all orders of nil war boards, aadh 
as the ((hipping Board, War Trade Board, oto 
Tbs Division m to publish a list of, and reprints d, 
the principal reconstruction program* as originated In the 
United States, and such foreign schemes and ideas as 


11 non-govstni 
ih as, for uu 


gun anh., and that now 
new laws regulations and proi codings have 
grown up during the volcanic eruption 
we nail war, uhn h must be retained even 
if modified, if we are to make progruu 
forward and not backward 

Almost uivanahlv readjust nil nt or re- 
setUoment problems come before thaw of 
rerimstrut tion proper lhus, before it is 
poMihle to reuiganise an industry, it is 
nn unary to gel balk thi men who run it 
Heme iluraobilirntinn is a resettlement 
prnbltm lather than one of re const ruction 
But if it la planned for instance to con- 
tinue to utilise the labor of women where 
(onnerly only men were enployid then 
the problems of making plans for hoth 
men and women, of c reatiug n< w standards of hoth work 
and worm with their ronsequmt effect upon production 
and prices are problems of reconstruction 

It was obvious to tin ( ounci] of National Defense 
that no resettlement readjustment or reconstruction 
could he properly undertaken nr best earned out if there 
was not avadable off tho knowledge information and 
prartire which muld be gathered together No man 
works as well in any labor os he who knows all there is 
to know of what thi other fillow haa dom, what other 
workmen are doing what othi r agencies are planning to 
do Awl it was evidmt to any who followed the 
flounderugs of a thousand buamow leaden in their 
search for information to all who saw how one-half of 
the governmental machinery was running with no 
knowledge or comprehension of how thi othir half wss 
revolving that some central information bureau wss 
sssnntirl if the ends of efficiency were to be at all served 
Hence the creation of the Reconstruction Research 
Division to carry forward the work which the f ounnl of 
N ational Defense hod begun and earned on for many 

months, even prior to the armistice 

Pnmonly for the use of the government that duplies 
turn of effort b * avoided that one branch uso to the 
fullest it*"** the existing facilities of anothsr branch, 
that information as to where to go to get it * 


art at tree* tn ms umifim ana matt w is»™ «* ™ 

problem, whether these be military, commercial or thou hating bdowiA lobar. 

Oal d the mdamatphotit matt and undoubtedly mil cents a more orderly 
arrangement of tut affaire in kusinat at util as in pritaie lift, and m tan 
bed Win to tbit readjudmud if we tan bate the benefit rf llm impereonal 
analyst* noi only rf what we auneheo an doty bid if ubd At red j ibe 
world it doing to make the turn in our common htu Nome who has studied 
for mont/u At questions of mandradkn and nuijusbmrd tan sptak *f* 
medically of them Tlummnatonwlml^fadi^i^tku^tmtmd- 
int Atm should be collected by and sifted through tuck a charing home ef 
iryormatwn at the Fsconstrudion Rtttarch Division in tftd it. 

After math/ fen mordht ef concadndai effort m thu direction At Catmcil 
of National Mum hat more practical fuf illuminating infarmdkm on At 
entire cad field than it ebewbert It h found within At Undid Stott— and 
all of it a dUuurticed the public -GuafatnaB Clarkson, Director, 
United State* Council of National Defense 


. i as outlined by labor, by 

ohuroh, by Red Crum, by manufacturing, 
societies, eta A sixth volume will give a 
rftmwiatruiifciaD lUZttDkirv bv toDlOS 

All of theM will bo printed end reedy far 
Congress by June doth and much of ill 
and all of soma of these are now avadable 
for reference and reetnoted distribution in 

It will bo impossible hero of course, * 
much more than to mention time lug* 
undertakings But it should not be 
difficult to understand their value, or why, 
r instance, the initial report an foreign 
construction work haa been very eagerly 
ught by representatives of all foreign 


oh subjects as water power devetop- 
t in Hungary, Germany ■ provision for 
returned soldiers, loons for agricultural 
workers in France, soldiers settlement 



thu unique report Those intonated in 
Heerataiy Lane’s plan of soldrere' land 
set dements eon take this bulletin and 
trace through it what is being done m tide 
line in evssy country that has been angagid 
in war Aenal portal eeiwioe, readnptn- 
tum of f octanes, emigration, the women 


well as with all federal Departments ll has much un- 
published statistical information ranging all the way 
from domestio price data and production estimates, 
wag* data labor supply reports and tbs reported 
results of experiment* in methods of handling labor 
problems— to notes of foreign production the foreign 
labor and emigration situation, foreign market conditions, 
and finance The Division knows which industries ora 
malung reconstruction readjustments tin more promis- 
ingly, and thus can form mueh more reliable impressions 
as to what the future may bo expected to bring, than m 
i the more restricted Judgment of the average 


said and done on them end 

i other subjects 

There are four great files m the Division, hi which are 
jMsifled and udaxod information nowhere ales in the 
world available The first m a cbppmg fUe, devoted to 
information a* opposed to opinion It b so indexed 
that there b no subject which son be oonsubred under 


the general title of 



possible tc 
business g 


Iht Division mam tains Re onn flipping bureau, 
supplemented bv the servuw of thi chief commercial 
clipping bureau It nfte pcacUmlly everything m 
print hearing on any phase of reionslructioa This 
material is classified, indexed and ready for reference 
From these siftings tho Divide* issues a daily digest of 
ire intended for the (ounml and govepi- 
t avail abb to *11 whose reeonstruotwn 
i as to aitttb them to the service 
There has been so mnefa vagueness about the subject 
of reconstruction that it b refreshing to find a government 
activity concerning itself with its details in a thoroughly 
practical workaday manner Thi re is very little theory 


it is so mdaxnd that the pwfaiahed thought of any mqbrt 
on anything which bean on neongtruoNao, b hen no* 
available It I* the expert on the Stand without the bias 
cf a jpwrtio^ tf^Mploym «Bt~ttli ra forest whare^dart 

Morion ily a lew mb>wte%an bo 
The third fib b tonally known so tbs "84-hour fib.” 
It h a fib and index of sB govoamentel ostivM* bet 
teperiaBy teeenstraetem aetavltlre, vMah » kept * to 
the minute Any breach of the federal goveremint 
eon ■sosrtna from thu exactly what nay otimr farauh 
has doM, aad is doing, up to the day before More, R 
can aacertwn what oB other braaelwdef the finviicwtiwf 
are doing The menc f act u rer who mate updo-rials 
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The Case for Water Power 

The Present Status of "White Coal” in the Eastern United States 


I K til* United State* today there la approximately 
four or fire time* a* ntueh steam as water horse-power 
in uM The aggregate water horse-power, developed 
and undeveloped,!* around 60 millions In 1916 perhaps 
a trifle more than one-tenth of Una was developed This 
mean* that there is still undeveloped water power in 
the eountry equal to twice our present steam capacity 
Of the undeveloped water power, about three-fourths is 
found in 13 western states, leaving one-quarter of the 
total, or some 13 null km horse-power, for the East 
la the nation at large some 32 H million horse-power 
it created etch year from coal — a fuel that will ultimately 
be exhausted Of this total by far the greater part is m 
the eastern states The tremendous water-power 
potentialities of the Rockies are more romantic than the 
numerous small developments into which exploitation 
of eastern water power wpuld of necessity fall, but in 
vieSr of the figures just cited, the latter alternative is 
not Without its attractions Before the interest of in- 
vestors can be enlisted in any project to utiiiie the water 
power of th* East, however, certain economic and legis- 
lative factors which w recent yearn have taught the 
capitalist some expensive lessons must be reviewed 
In the first plate, drought m summer and me in winter 
have withheld from the water wheel a constant source of 
power The initial cost of building dams to overcome 
this was so great that oompanies which might in the long 
run have succeeded were unable during their infancy to 
compete with the steam engine In addition the high 
oost of transmission systems in mountainous regions has 
been prohibitive to some degree 
The total cost, in 1914, of installing hyrdotlectnc 
plants appears to have been about 1158 per horse-power 
This includes everything, from dam to distnbution 
system If coal continues to soar, in time the comparison 
will beTavorable to water power At present it can only 
be said that increased efficiency in the operation of the 
hydroeleotrio plant might look forward to overcoming 
the difference The beat steam practice secure* at 
the generator only 20 per cent of the energy stored in the 
coal, while the efficiency of the water wheel frequently 
exoecds 90 per cent But at the same time, the rapid 


development of the steam turbine with its increased 
efficiency te working on the o( In r side of tht scale 

Real estate factors have been of considerable impor 
tanco in retarding watar-powi r dc volopmi nt The high 
value of the land required in indusl rml districts has been 
a handicap In many eases railroads that follow thi 
streams would have to be ri located m order to maki 
possible a water-power development on an adequate 
scale There is the great new dam in Tennessee in 
connection with which over a million dollars was spent 
in transferring railroad tracks to higher ground Then 
there is a soareity of really first < lass head sites and when 
such a one is found, forestry laws are likely to lack 
adequate provision for land li axing A legislativi 
obstacle lies in the fact that many streams are of an 
interstate character, and a lnlt the experience of New 
York and New Jersey with the 1‘nhsado Park and thi 
Hudson Tunnels proves that it ih sometimes possible to 
get the some bill through brth Houses of two StateH 
it is never a simple mailer Monorn long term 
franchises held by municipal heating and lighting <oni 
panics frequently place new competition at a discount 
And there is at least one engineering obstacle in tin 
paucity of data on the geologic features of stream beds 
Ihe report of the Pennsylvania Water Commission 
for 1916 gave the harrowing details on hydroelectric 
projects that have been started and stopped for various 
reasons Some were begun at a tune whe n capital was 
notably scarce Many companies proi ceded more or 
less by rule of thumb, witheut realizing the necessity for 
a complete survey, as a consiqucncc poor sites wen 
chosen that had subsequently to 1 1 abandoned Hydro- 
graphic conditions were often ox crestinmted, so that 
when it came right down to doing busimss the water 
counted on was not there On thi other hand eoni 
men ml surveys were frequentlx on an even more skcti hy 
basis so that the markets wi ri not nearly so wide as 
had been anticipated ill thru instating uncertainty 
as to the Ugal rights possessed by thi companies him kui 
further progress And ol course ull those known 
failures have introduced a big m irul hazard 

In spite of all the difficult ns md all the discredit 


brought upon water jxower in gi neral In the failure of 
half-baked projects and rteklsssK jicomotid schemes 
there has been genuine progre ss by wcu i power through 
out the Last lndiecl nil the obstuhs rented above 
are of the sort that can le overt him hy intelligent 
attack I hey have hee n s< overt tine mid on a soali 
sufficient to demonstrate the advantages to be reaped 
in overcoming them 

First of these is conservation ef tuel Suond is the 
progress toward ultimate e loetrihuxti in of uur railroads 
Most of thise follow riyprs for tin Is si part of their 
length and have thi restore this natural sniree of power 
right at hand 1 hen too wati r power makes eleitrie 
lighting availnbli when ver it is needed which in not thi 
ease when we uri confined to rurrent produced b\ burning 
eoal Nor is it true (hat introduction of water power 
means the elimination of coal jsower on the contrary 
where steam is alreaelx used it ran be admirably sup 
plemented with wulir |ieiwi r 

Advantages which accrue less directly from the 
< limmation of fui 1 burning ari also numerous 1 he 
storage remrvoirs in usr with hydroelectric plants 
provide protection against finals during the wet season 
while in the dry pineal wall r from the impounding dams 
greatly imjirovis the sanitary conditions along tin 
stream below In aldition Inins frequently fai dilate 
navigation 

Thai the advantages <>( walei gun ruled power can 
indeed be made to outweigh the ohjee lions thereto 
whan the final reel >nmg is struck is amply ludiuiltd 
by the showing of ( aniidu Ihe \ ukon develops 97 4 
pur cent of its primary central energy from wuter 
Ontario develops ‘0 7 pi r cent in this way m com 
petition with e olive me nl anil reasonably cheap coni 
supplies Muiilt d (4 shews a figure of 05 2 per eeut 
Quebec 910 British ( oiuinbiii 898, Albertn develops 
41 2 per tent fri m wuter although an abundant supply of 
coal is nvHilabli In the nl he i jiroyinees ihe showing is 
not so good hut even in Prime 1 dward Island HO 
per cent of the powei < ones fiom the yery limited water 
courses Saskatchewan is the one preiyiueu where the 
(Cmllnuat on page H) 


Correspondence 

Ths editor* arc not responsible for statements made 
in ths correspondence column Anonymous com mu 
mentions cannot be considered but the names of cor 
respondents will be withheld when so desired 


“Swamp Lands” in Florida 

To (he Editor of the 8< ncNTtric Amsric an 

In your issue of November 9th last there is an article 
signed by Secretary Lane, in the course of which a 
tabulation u offered of the amount of swamp land in the 
several states According to this table, there ere 19,800,- 
000 acres of such land in Florida 
When a gentleman of Mr Lane s standing makes, in a 
paper of your standing, such a bald mis-statement, 
protect is called for There u not, nor has there ever 
been, half that area of swamp or overflowed land in this 
state It u true that m 1856 the United Steles ceded 
that area to the State of Florida as ‘ swamp and over- 
flowed la n ds,” and this is presumably where the Secretary 
found the figure, but the tract ceded simply did not exist, 
as swamp or overflowed land 
Th* site of this town, nearly 300 feet above sea-level, 
with nothing that resembles swamp of Overflowed land 
within fifteen miles, was among the lands so oeded 
Nearly if not quite a million acres of good land west of the 
ApmsUehioola River, land that is and ha* always bean 
ham and dry, was included in th* oeneon 
The actual area at swamp and overflowed land in th* 
Statq i* auwht if any, more than one-fourth that gmo 
m M* Law'* article. That In the Everglades i* now 
being drained, mid the land la a* rich a* the Nile delta 
On thee* land* it IS hoped to nttie some at least of the 
returned soldSer* under Secretory Lane’s {dan, and the 
Florida feffcktfture at it* spool*! eeettoc ewrly m December 
authorised the wffleial* in charge of them lands to co- 
operate in any way possible with the Federal Govern- 
to that end. But 19,800,000 acre*! 

De Vutooktipaina^Fla. E, W, Brown 

To th* Bditer rf the Sciiaeniac Amwjcani 


State of Florida for 20,201,660 52 Hires under the. grant 
made by the Act of September 28 185(1 (9 Stat 519) 

Of these lands, 1 1,630,271 51 acres we re seine teed before 
March 3d 1857, and irrespective, of their character as 
swamp or dry were confirmed to the Slate by the Act ol 
Congress approved on that date (11 8tat 251) 

The total are* of the State of 1 londa is 17,546 240 
acres, composed of 35, 1 1 1,040 ae re s of land and 2 435,200 
acres of water 

The reooTds of this office give reason to believe that 
some of the lands claimed and pate nted as swamp, wore 
not of that character, but no investigation has ascer- 
tained their exact area 

( LAY I ALLMAN, 

Commissioner of the ( enrral Land Office 

If I seems almost unnecessary for us to comment upon the 
reckless manner in which, simply because U has no better 
figures, the Department of the Interior has promulgated 
statistics known by it to bt incorrect The supposition 
that, even in such a watery stale as Honda , over 66 per cent 
of the total land area could properly hi dossed as swamp 
and overflowed, is altogether on extravagant one We have 
held this correction for tome weeks in an endeavor to secure 
o reliable estimate as to the real area of swamp and over- 
flowed land m th* State, but nobody seems able to tell us, 
and the Commissioner m doubtless right when h* says that 
this figure has never teen determined This fact hardl 
affords justification for substituting for the true figure or 
which u an undetermined number of millions of ait re ou 
of Ihe way —Tht Editob J 

Making th® Airplane “ Safe ? " 

To the Editor of the Sanimrir 4 m brio an 

It is evident that Mr GaeUn Ajello, whose letter 
"How Best to Moke the Airplane Safe ’ appear* m your 
issue of Marob 8th, 191®, has had very little practical 
experience of flying As his article might discourage 
research in a field which wffi in future be of the greatest 
value to aeronautics, I should like to point out some of 
his most apparent error* 

With regard to Ms tlaaslfloatmn of airplane accidents 
It is quite true that more aookients have occurred at low 
altitudes than at Ugh mm The vast majority of these 
however, have happened at training squadrons or schools 
and have inverteM) been the result of inexperience on 
the part of the pilot The maintenance of correct 


horizontal balnmc in landing i- | uuly a matter of 
instinct which eornes ox tin riNiilt if experience 

As a forced landing is m most eases caused by loss of 
motive power it is impossible for an avietor t be eom 
polled to fly le w ar teind the limited are i win h he has 
pie ke d for Ills 1 inellug 

With rigarel t> undents at i high altitude his ohser 
vations are intirely wring 4ciidcnts of this nature 
have throe causes only breakage of mini yital part of 
the fuselage or wings jauihmg of the ontrols or a col 
lision In cither of the two former cases the pilot would 
have time to extricate himself Ik fori the machine gained 
too great a velocity 

The greatest value of a paruihute is in the case of fire 
— the nightman of every Byiator In thi ease of tractor 
mae tones it is impossible to use i xtingumhc rs as the rush 
of air tarrus the stream iway from the fire the seat of 
which (the carbureters usually) it is impossible to get 
at in most inai hincs bide slipping does not blow out a 
fire except in vciy rare instant es 1 lie reason for side 
slipping is that ll carries the flames awav from the 
pdot and that it is the most rapid method of losing 
height 1 smelly however if the mae hlne is above 
2 000 feet the tanks blow up before the ground can 
be reached 

The. type of parachute that must be developed is the 
one wluch pulls the pilot out of his seat when operated, 
not the type in which he has to jump over the side to 
open it , 

The devie « your correspondent s j ggests to replace 
ths parachute is rather obsmre but I take it that it is 
some type of collapsible lighting surface attached to the 
machine and depetidc nt on its speed through the air for 
it* lift Now if this is the case, it would be quite useless 
to prevent crashuc due to loss of flying speed at low alti- 
tudes For it follows that if the machine has lost speed 
enough to prevent its lifting surfaces generating lift there 
will not be sufficient speed for any auxiliary lifting surface 
to generate lift Again if the machine is being flown 
into the ground the pilot will not know until the moment 
of impact that he is doing anything wrong, when it would 
be too late tor any device to work I therefore fail to 
see the advantage of this device in preference to that of 
the parachute The only possible use for it would be in 
the ease of breakages or jams m the air 

Lieut , R \ P 

London 
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Shell-shock patient in a running water bath Placing a patient in an electric bath 


Making Over the Disabled Doughboy 

Apparatus Used in Our Hospitals to Restore Our Injured Soldiers 
By John B. Huber, AM, M D. 


Photographs taken at Letteruian Oeueral Hospital Prosklio Sau Franc taco Copyright by Underwood and Underwood 


I N base hospital work while the war wan on the 
principal thing that waa watched for in every seriously 
injured man apart from infection was shock or collapse 
The mem reached the bum hospital by train twenty-four 
to thirty six huurs after they had been wounded They 
had the most of them be en long exposed to eold Their 
clothes were covered with mud from the trendies 
mingled with their clotted blood Ihcir bandages 
blood soakod or else hardened from dried blood were 
sticking in their wounds 1 hey had been terribly 
jostled m transportation Many were listless and 
apathi tie showing the tr profound physicnl exhaustion 
and their shock (oftentimes worse than actual wounds) 
from their cumulative exposure t > concussion from the 
modern high explosives Their fines were drawn and 
pinched lheir eyes wore sunken and lustreless 1 heir 
skin was cold and suffused with a < lummy sweat lheir 
pulse was irregular weak wohbly easily compressible 
and the diastolic pressure taken bv the sphygomano- 
meter was woefully low 1 hur om nil a was to ale ep 
They had slept marching They had slept fighting 
They would sleep during painful dressings and opt rations 
But before they were allow! d to sleep they were given a 
hot bath and hot soup and a very stiff hypodermic in- 
jection of worphiuc all uncomfortable dressings were 
changed proper fixation waB applied to fractures 
In the most of them 24 hours later aftor rest and 
comfoit there was a vast different* The drawn and 


anxious look had disappeared from their faces In place 
of apathy they were alert and bright their color was fine 
the ir pulse of good quality 

1 cannot forbe ar reproducing hi re an impression set 
diwu by Philip ( ihb who chi sieh epic writing about 
the western front He observed the astonishing way 
m wine h the military youth re overs from the over 
whelming fatigues of battle mi 1 fr >m the breaking 
strain of the kind of fighting tint has been done in this 
war upon every quivering hutnun nerve Britishers 
upon the last lap of their rearguard actions were tired 
almost to di ath j 1 1 when they were called upon to make 
one last effort after six dais ef fighting and marching 
staggere d up to the ir w irk like men who had been 
chloroformed with dared eies grav and drawn faces 
speechless deaf to the words spoken to them blind to 
the menaco about them seen ingly at the last gasp of 
strength 1 ootaore and stiff limbe d were such fighters 
fee ling like old old men 

Tut — and this was to the splendid wai correspondent 
the astounding thing — after a few days rest these heroes 
were young and fresh again upon my faith it was almost 
impossible to believe thoy were the same warriors as they 
stood about in the evening sunshine like men on a village 
green taking their ease in times of peace Their kilts 
were stained but they had washed off the dirt of battle, 
shaved cleaned their steel hats and the tiredness had 
gone out of their eyes and youth had comeback to them 


Seldom indeed even in the moat awful of human 
stresses are we left without a few ounces of latent 
energy upon which recuperation may be baaed We 
have m our bodies all of us, a latent potency, our re- 
sources of mind and body, which we are able to draw on 
for supreme occasions are far beyond any idea the moat 
of us have of our capabilities Our bodies are wonder- 
fully blesse d with margins of safety over and above the 
maximum required by normal activity with factors of 
safety just un engines bridges and other struoturei are 
so constructed as to be capablt. of withstanding not only 
the stresses of reasonably expert ed maximum loads, but 
also those of several times such loads 
ho it is that so many of our boys have pulled through, 
to return to us, the most of them sounder in body than 
when they went over there by reason of Abe mag- 
nificent physical training they have — many of them, 
however disabled in one way or another And so it is 
that Unde ham aided so nobly bv many friendly non- 
governmental agencies is with their help accomplishing 
wonders in restoring those maimed boys if not to their 
old shape at any rate to health and to useful vigor 
£sp< e islly must the majority of the men now in our war 
hospitals and in our convalescent homes depend for moat 
of the ir present treatment, and for their future efficiency 
ou physioo therapeutic measures— massage and passive 
motion, the beneficial effects of heat and light, the 
X-ray and electricity of bath* of the baking of 



Stiff Umbs massaged to restore their flexibility 


Straightening the of n leg by means «f weights and nutaaaga 
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Examination ud treatment of Joint* with the X-ray Subjecting a patient to the light ray treatment 



Baking oat stiff Jolnta with electric heat and light 


joints and the straightening of stumps In 
due oourse come simple exercises and 
gymnastics, physical instruction mechano- 
therapy, eventually skilled movements 
games and handicrafts, graduated indus- 
trial training, and so fitness for many of the 
occupations in which workers are now so 
sadly needed throughout the length uiul 
breadth of our land, now so secured in 
peace by the courage of those same 
disabled men and of their glorious com- 
rades 

Many of the measures jus! mentioned 
are excellently set forth in the illustrations 
acoompanying this article The salutaiy 
effects of the hot bath for those acutely 
abocked have been touched on the hot 
bath is equally salutary in the many cases 
of chronic shock now under our care So 
beneflcient, indeed, was heat found during 
the actual war semce thnt ambulance 
trams which brought the wounded from the 
field stations to the base hospitals were 
whenever possible, heated to the tempera- 
ture of the lurkish bath 1 he ilectne 
baths are serviceable by reason of their 
stimulating effects, both general and local 

Heat hi the form of sunlight the eleelrii light and the 
baking ofcjomts has been found most efficacious softening 
up soars and other tissues, so that lontraUures tould be 
manipulated and the joint the most speedily re storod to 
its natural function Tlu healing expectancy of 
wounds was on the other side in some eases at least, 
shortened a fortnight by means of heliotherapy associ- 
ated, of oourse with other mouaure s 


restoration is the final aim 1 he physical rehabilitation 
of disabled men is peculiarly dependent on their mental 
attitude Ihe more serious the disability the greater 
the danger of mental depression uud the indisposition to 
respond to medical and surgical < scut incut there is 
then foie e ducational work to he done w hie h should 
begin with the soldier's arriving at the stage where he 


begins to worn about his future Ills 
attention is elm rte I by simple recreation 
rending movies gemes handiwork, occu 
pations an 1 the like \mI li a vie w to see ur 
mg Ik genuine interest in Hie attainment of 
some end worth wlnb — the end in euch 
gm li iftse most (ilium to hold flu stten- 
tion uud toeluiiM the best efforts Hie be- 
ginning is made it the bedside, with handi- 
crafts of can >us kinds grouped under the 
tenri oe e up it inn el therapy 1 lie man 
ul le to le ive the w nil an 1 wli ) can be 
lie ne lilte d pliysi l)\ by technical training 
has the chance of working at spieifu 
trades either in the eurativi workshop in 
spec the dlv provide 1 elissrooms or e ut of 
doors I rained woine i are bcmgimnllv 
engage el ante eve he is in eupntiniial therapy 
m addition many m n le v lurs liuvi bom 
secured irtim the eonv descents disabled 
soldiers wlm are alieitely skilled m their 
voe itions mid fiom the inlisted personnel 
of the nrtny si lire 1 1 \ ti msferor byinduc- 
tim if legistiiints disepmlifn el lor ge ne ral 
nulitiry service 

thus are our noble so hers taught whon 
possible te iivoi I the eriil h habit, and are 
being turned into servinible pae eituens, rather 
than into eaii lid it sin the sol lie rs home 

A Suitcase Motion -Picture Laboratory 

T tfFRF are timos when th motion-picture man 
mods a small laboratory ec|iiipimnt that he can 
oerrv about paiticulailv when lie is working m distant 
he Ills 


Massage, begun early is most invaluable 
in the straightening of slumps (in conjunc- 
tion with apparatus suitable to the end in 
view) ; and in pre venting t he permanent 
ankylosis or immobilisation of joints by 
reason of adhesions, such as must other- 
wise be stretched or broken in thu most 
painful ways tf serviceable members are 
to be assured 

Treatment by the X-Ray has given 
excel lent result*, especially in those cases 
of otherwise intractable neuralgia by reason 
of nerve fibers that have beemme incar- 
cerated in any wound or operation cicatrix 
Huoh nerves are relieved of compression, os 
the Roentgen-rays soften up the fibrous 
tissue Even deep nerve trunks feel the 
sshrtary and grateful effects With rapid 
return of nerve functioning the electric 
muscular reaction* return at the same time 
happily to the normal 

Hera, in somewhat more detail, ore the 
plans approved by our War Department, 
which defines reconstruction as complete 
mental and surgical treatment carried to 
the point of maximum functional restora- 
tion both mental and physical To secure 
this result all methods reoognixed by 
modem medicine as conducive to cure are 

Th* medical treatment 1* not Suppoeed 



Staple printer, Hat reck, and pans which form the portable laboratory 


lb re lofoie owing t > the lack of suitable 
e ((uipine nf it Inis been tin gem ral praefiee 
to send Ihe undive lope 1 negative hack to 
the bemii label a t it \ where il rould be 
dive loped in (lie regular way This pro- 
eeelure howivir hns n greal disadvantage 
■min Iv that tin e aim ramai) d<K* not know 
win (tier Ins him la good or not, and by the 
turn Ik rereives word from the homo labor 
atory he mav be too fir awiy to shoot 
the sew ne or m t ncs ove r again in the event 
of poor results the first turn 

So it follows that there exists a tonsidur- 
uble demand for i portublo laboratory It 
lias mummed for Ralph htmom&n of Los 
Angeles ( il — a plaec where almont every 
me is lute rested in motion picturea—do 
devise a motion picture laboratory that fits 
in a suitcase Briefly, Mr Stmeman s 
apparatus cemsists of a simple print e r of the 
continuous action tie sign, a set of throe flat 
pans, and a flat rack for hoteling the 
him 

The lie gative or positive film is wound on 
the flat nick, which is provieled with a 
spirally -wound strip whnh serves to hold 
the film in jilace This flnt rack can be 
place d in the dev eloper, hxer, and rinser 
in due turn As for ths printing machine, 
it is simple and hand-operated a heavy 
flywheel jiroviding a uniform rate of 


to end with tl>e physical bun Functional 


•quipmant for the Itinerant motion-picture man 
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Photographing the War 

Work of the Signal Corps, U. S. Army, in Recording the Pictorial History of 
American Military Work in France 
By C. H. Claudy, Special LorresjM»ndent of the Scientific American in France 


P HOl (Ki R A Pin has had a greal pari to play in thi 
war and haa been a van vital fndor in almost all 
military operations Jhi work of the neiial photog 
inpher and those who divtlop and punt bis work in 
Kiord time that artillery or othi r ofimr may hav« the 
ditu thus obtained haa add< d a new laurel to the crown 
worn by Daguirri 

But now that tht war is u\ri and as tnuo heals the 
stars on the tonain and industry and patriotism unite 
to rebuild the shaft) nd buildings photography will be 
longest renumber) d in ion notion with the war for its 
presirvution of sights and sums which must soon dis- 
appear anil pass from the re) ollietion of living men 
Both I ranch and I nglish governments have made 
very lomplete pu tonal histones of their parts in the 
great iimflut J mkil> for both thi historian and the 
military authority the United States had in the Signal 
Corps an organisation able to mpe with the far-fluug 
artivitus of Aimrua in luropp And if our oolleetion 
of photographs etmipans favorubh with those of other 
countries if our uiomo films of tin war will bear 
viiwing Midi b\ suli with thosi of Irani) and Ingland, 
aud if our military authorities tan prove a point or build 
up a new si tenet of war in the future b< cause of the 
existing pu tores it will be buauso tht photographic 
division of Signal C orjis was vt ry much on the job 
The I mud sutts entend the war April 6th 1917 
On July 27th of the same year tht first Signal Corps 
photograpliu laboratory was loiatod in the plant of a 
film company, just outside of Paris Its pursouuel 
consisted of out officer and one private 
Ihe laboratory and I’hotographit Division as this 
organisation is tailed, was formed not only to compile a 
tomplelo pictorial history of tht American participation 
m the war, but to assist in supplying the American 
periodicals with both news and propaganda pictures 
In this tonnection, it funt turned through tht ( ominittee 
on Public Information but was m no way connected with 
that body except as the means of supply of the pictures 
whu h the Committee distributed 

As might be expected, with the rapid growth of ship- 
ments of men, American partioipalum in the war speedily 
demanded a much more exti naive force and much larger 
quarters for its photographic units So that in Febru 
ary 1918, with eight officers and 28 enlisted men, the 
laboratory moved to a motion-picture plant at Vin- 
cennes (just beyond Pans) where more space and better 
equipment were available) 

The work in the field was done by what were known 
as Photographic Units, m almost every case consisting 
of a commissioned offioer, a sergeant, first olaas, and a 
private, first class One such unit was attached to every 
division every corps and every army headquarters in 
France, and as many as were needed were stationed In 
Lngland, Italy and Russia 

These units did both ‘ movie and still work, often 
under fire, often at the front, but as well behind the 
linos, m the path of both advance and retreat picturing 
everything pieturable which might be of future or was 
then of present interest lhere has been no military 


movoment of any importance that has uot been photo- 
graphed There is no regiment whnh has not had its 
place in tho pictorial files The re has been no evidence 
of Amaru an ingenuity in any of the sectors under 
American control which has not been preserved in 
pu turn form 

lhis is the more remarkable when it is remembered 
that the American armv officer had had no experience of 
luropean war methods (Many oflucis of the Allies grew 
up with the war 1 he American officer was pitched head- 
long into a full grown war In many cams he did not 
appreciate what pictures might m an and not infre- 
quently the Photographic Unit had to hght both red 
tape and an old-fashioned notioi that pic tuns wt re of 
no importance 

The photographic units weie c rn posed of trained 
photographers, men who knew i uni i as and camera 
work and often, as well, men whi knew pictures from 
both tho pirtonal and the mws side The result has 



been a really wonderful collection of pictures, how 
wonderful no one m America really knows both because 
of a lack of adequate distribution macbmory for pictures 
at home, and because of the absence at the present 
moment, of any legal method by which these photographs 
can be made available to the Aimnean public, of whieh 
aoamolous situation more in a moment 
The photographic units had occasionally sonic strauge 
orders to deal with from swivel chair officers at borne, 
as in the rase of the photographer who was solemnly 
assured at Washington that the ongiuoe rs, having lumber, 
would be glad to build him a platform to one side of a 
trench ’ from which elevated viewpoint he ought get a 
good movie view of an attack II II 
1 his gounds funny, looking at it from a close view of the 
battlefield, but it is nothing like as humcroua as that 
officer who made written request for a picture of a battle 


with cortain specified objects much desired to Illustrate 
a lecture- room point They included a river in the fore- 
ground, with troops crossing it under fire, a battery 
to tho left, m action, protecting said troops, and the 
Boobe retreating in the background 

If, however, the photographic officers and their men 
did not exactly get platforms erected from which to make 
movies of the battle in progress, they did, more than 
once, nsk their lives to get movies of fighting, even when 
to stick anything like a moving picture machine over the 
top was to mvite a perfect rain of machine gun buheto. 
The sorvioe was anything but without danger, one officer 
was lulled, one soldier wounded and made prisoner, and 
three other privates were wounded, which u we)l in 
proportion to those other easualities of the fighting 
forces, compared with tho numbir of men from which 
thev come 

At the present time the Photographic Division con- 
sists of fifty-four officers and 418 enlisted men and clerks 
By no means is the work all finished, and much that could 
not be obtained during the i ombat has been made avail- 
able since, and positions towns, formations, defenses, 
etc , are still being photographed Ho far the Photo- 
graphic Division has developed <ifi,574 still negatives 
and 594,277 feet of original moving picture negatives 
These negatives of both classes are filed and indexed 
in suih a way that any one can be found at almost a 
moment s notice For instance, if some one wants to 
know what the second company of the sixth regiment of 
Marines did on such and such a date, and a picture was 
made at that time, it can be found, instantly Or If 
some one wants to know what the lown of Etain looked 
lik* on a certain date it can be found. If any portrait is 
wanted it is findable instantly, if it exists In other 
words everything is croee-iudexed and up-to-date so 
that there is no time lost in getting at the existing picture 
when it u wanted 

.Somewhat the same system exists with regard to the 
moving picture negatives They are in small sections, 
of course but so classified that on demand any variety 
of film can be made up Thus, an artillery authority can 
have one showing only artillery work, or a medical offioer 
can have one showing only hospital work, or an 8 0 B 
may get a movie film of any number of reels he pleases 
devoted entirely to transportation or any other subject, 
merely by specifying what he wants 

In addition to making and classifying these films, the 
Photographic Division has turned out fourteen 1, 000-<foot 
reels under the title “A E F Weekly which are shown to 
soldiers all over Franoe, thus keeping the rank and file 
of the army in touch with what its various parts are 
doing, and five 1,000-foot reels called the "8 0 8 
Weekly for display at the various base ports — it was 
also used in "l be Race to Berlin ’ Many special fea- 
ture films have been made, showing also the histories of 
the various staff corpe in the A E F 

Of tho organisation of tbs laboratory it u unnecessary 
to speak except to say that it gets things done A 
personal visit to the laboratory shows a set of soldiers who 
apparently thoroughly enjoy their work, and who have 



Assembling, and editing and titling motion-plctare reels A group of workers la the cutting room 
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quarters, food and abetter aloae to the laboratory which 
•re mote than comfortable The laboratory itself 
works under high pressure and turns out prints and films 
as ordered by military authority with surprising speed, 
but with due regard to photograpiuo permanence 
Mention was made of the curious fact that there is no 
way by which the American public oan get at these 
photographic records Thu is no one’s fault, appar- 
ently, but simply a lapse or gap between the cessation of 
function of the Committee on Public Information, which 
body formerty distributed the war pictures sent it by the 
Signal Corps, and the creation of some now distribution 
machinery It ia illegal for the United State* army to 
sell its property, and it is equally illegal for it to give it 
away Photographs here available can only be put forth 



The gun camera w its perfected form weighs only 
13 pounds in all, and has a Ions barrel but S inches long 
and l h inches in diameter It is of metal construction 
throughout The film magasme is oval shaped It is 
fitted with a Lewis gun magasine look, which serves to 
fasten the film magasine in plaoc 
Soon after the gun canura was introduced arguments 
arose at tho training fields as to which aviator first shot 
the other, when both showed hits on their him Ihis 
necessitated the introduction of some form of time 
indicator At present th( gun camera m photographing 
a hit also registers the turn on the same unagt 

It was believed at first that the aiming of the gun 
camera would have to b< done mechanically and one 
had visions of intricate gears and other mechanism 
But the problem of aiming 
WUK by ft system of 


the gun camera is properly 
n gist* red with relation to 
lli< Mights of the mathim 
gun to which it is attached 
b> first sighting the machine 
gun on a point a definite 
di'slanct away and then 
inoMiig the camera so that 
tin point of the bisecting 
Inn s of thi ‘ grain ulc fall 
i \ueth on the point when 
till gun was Sight! d Suit 
ahlt clomping members then 
n sun thi acourai y of aim 


In place of the explosive 
I iru if tin usual lartndge, 
soiiii thing had to be lntro- 
duot d in the gun camera for 
dnving thi mechanism '1 he 
di signers in the present and 
lat it inode) have made use 
if u xpnug which is wound 
with a handli similar to that 


Connecting Staten bland with Manhattan 

T opographically .staton Ld*nd belongs to New 

Jersey On tin north and west it is embtaied 
within the arms of the m ighboring state, being m puratod 
from it only by tin rhannil of kill van Kutl barely a 
quarter of a mill wid and the still nai rowi r Arthur Kill 
The island lies inort than five i ules from Manhattan and 
its nearest appruaih to the nst of the State of whirh it is 
a part is at I urt Wadsworth win n a full mile of water 
separates it from Bav ltuigi At tin ir most eonstnitod 
part the Narrows an widi r than tin widest part of the 
Hudson Hiver No that in iverv win Ntatcn Island is 
disconnected from tin otlnr bin rnghs of Greatir New 
York And jtt it is a putt of tin log tit) ami should 
therefore In i ntitlid to somt if th rapid U msit facilities 
whith havi boen develop! <1 t > im li vu ixttusivi digrn 
in all the rist of the boroughs At pnstnt the only way 
of riarhing Staten Island from Manhattan nt Brooklyn 
is by firry and ill foggy wi atlu r when navigation is 
slow if not positivily dangirous "si itc n Islandirs fnl 
their remoteness iiom tin hi art of Ntw York During 
tin reeint firry stnkis thi i ouipktc isolation of Ntatm 
Island Ihm thnatened showed tin lmpirative necessity 
if luiuul or bridge ((Munition with tho nst of tho city 
Whin tin Brooklyn lourlh Avenue subway was firRt 
projet Uil plans win made to run a lim amiss the lowi i 
ind of Niw A irk Bin to Statui Island I his would 
involyi a tunnel soiiii tw > miles in length for it would 
bar lly In pruituibli to tunnel umli r tin Narrows at 
their narrowest point biinsi if tin depth ( f water then 
This e\l tisiou if the I mirth Avrnue suhwav has not 
yU lain built altliougli tin rist of New Aork hus bun 
widily ixtendmg its subways and iltvatul lines In 
♦he nnantuin Statin Island with its excellent frontagi 
of dup wati r for shipping and its vast acreage of uu 
people d laud has umaimd undevdopid wluli its utirins 
havi Ihiiiii paying uu ri asi d taxi s to increase the borrow- 
ing capacity of New York and help it pay its rapid transit 
bills (Jndir tin si londitinus it is very natural for 
Statin Islandt is to start an agitation aiming t > exti ltd 
rapid transit fniilitiis to tliur own poitiou of thi uty 
Huy iri i ol i milt lit to hi connei ti <1 to 
~ :n Biookhn filling that this wiuld In an 

mdirut w i \ ol nnihing thi luart of 


for official purposes! Inasmuch as one of the ®Tg8 ^ 

reasons why they were made was to show 1 

it, this i* a condition should be, 

and doubtless will be, changed a* soon as " 

Cong ram is shown that a law to permit tx t- 'W 

s nee pormanant form of distribution at 

cost of prints, is a necessity t ^ 

moving picture nogatives will be brought 

before that happens, a united protest to — — • — 

Congress on the part of all interested— and Various view* of the camera gun as well as 

that means every illustrated periodical exposure mode »n the film 

anil every oollector, every parent of every 

eoldier and every library , museum and school in the nation employed in winding phonogr ipn m >to 
— ehould get tne necessary legal steps taken to make fastened directly to the shaft that ti 
available to the whole of America, Americas pictured reel and through to the Geneya cross 
participation in the great war causes the intermittent at t ion of the 


havi I • In made thiough Brooklyn 
would probably tuki longer than tiic 
prisi nt fi rry n li din < t from thp foot of 
Mnnhatl in Island It lias therefore, 
hun jroposid that v din it lint be run 
from Si Giorgt ‘M iicu Island to thi 
Belli m Manhatt in 


participation in the great war oauses the intermittent at tmn of tho shutter and hlm- 

shrftmg mechanism, each turn tin, gun is find Thu film 
UsUnif ill* Marhlne P.mi ttVsvnt Pictures is standard motion-picture st it k and in the gun camera 

it travels from a spool in the small i »d of tho maga.mi 
IB n»te or MUNI past a light trap where it is exposed and the uae to a reel 

I N easting about for a suitable method of training five inches in diameter at tin 'nrger end of the snagunne 

a via tom in aenat marksmanship, it was the British where it is stored until developed Each gun cam. i i is 

who first introduced the whc tilled gun camera This ordinarily provided with three m igasims whiop imy be 

device In it* early form was slmplv a camera patterned loaded in daylight \ 

after a Lewl^l gun, xrith a long lens barrel in place of the t he ‘ hits are reoorded on tin motion picture filu in 

lWPH barrel The gun camera was then a cumbersome the form shown In the smnlhst of the moompai ymg 

con tnvano*, its operation did not simulate that of a illustrations The crossed Inns sirve to indicati thi 

genuine Lewis gun, it carried plates for U exposures accuracy of aim with relation to the an plane phuto- 

otiyi and fsidh exposute oWled for a manual operation graphed, tho white eloek did indicates the exact time 

TlWtt th« United States entered the war, awl among even down to the second. A glass plate oallod a "grati- 

o thar jh inp the matter of a satsdactery *ua camera <**!*” « mterposed is the km- barnl at the fooal plane of 

up in due cou rse. A* a rush lob, the Britiah gun the lens, which menus oracuuilly in ronlact with the film 


iftW 0 Lswir gun, with a long lens bared in place of the t he ‘ hits are reoorded on tin motion picture fi)u in 
nWtel bated The gun camera was then a cumbersome the form shown In the smnlhst of the moornpai ymg 

contnvanos, its operation did not simulate that of a illustrations The crossed bins sirve to indicati thi 

genuiae Lewis gun, it carried plates for li exposures accuracy of aim with relation to the tui plane photo- 

only* and such oxposutw oWl«d for a manual operation graphed, tho white dock did indicates the exact time 

Then the United States entered the war, owl among even down to the second. A gloss plate oallod a "grati- 

o ther t.hinp the matter of a satsrfactery gun camera «d*” » mterposed hi the ten- bam l at the fooal plane of 
up Indue co urse. As A rush lob, the Britiah gun the lens, which means wactu-nlly in ronlact with the film 
eastern was not at an bod; after a while tho American The graticule carriee tYw crow d lines and circle, which 
camera designer* cams forth with an idea for making the are photographed ia each image n corded The devel- 
gua «s.W | srpsmtn device that might be attached to oped images serve to indicate whethir a given "shot 


any standard Lewis gui 


Sr, they pointed would have proved vital or i 



out, R would be poMtete lot on airman to obtain more Details of tbs gun eamei i arc given in the acoom- 
“liltrn tfrWffl g- *r «te QKOW roahsm called for a camera ponying engravaap. The puturr on the right is arc 
tts* ®ate m exposures at ffteteufteg, Mid like the Moduotwn of s ptotegraph simpp* d with this apparatus, 
"\aoVirr jam could fire ia “baste" nod continue firing showing that the gunner just missed the chassis of ms 
outopotiotey m Snog on the trigger eras under pressure opponent and that the “shot " was fired at 10 48 


Our front-page illustration shows some of the various 
proposed routis Boult A is a tunnel extending from 
the Battery to HIih Island, and theme to Staton Island 
This would connect with the Seventh Avenue subway 
lim, so that Staten Island would bu brought into ilosi 
tom h with the busimss part of Neiv York, and alsi with 
the theater district This would have the advuntagi 
also, of providing direct tube cennettion betwein N c w 
York and Ellis Island, and a separate tunnel could hi run 
over to C ommumpaw to connect with the Jersey ( i ntral 
lines, which now have no tube connection with New 
(Cmtinutd on pajf a g) 
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Better Packages and How to Know Them 

How Government Tests Packages to Improve Design and Develop New Containers for Export Shipments 



|iln ( hut builiu hi < Ihi v, li rt 

1 he important) «>f tin l >x iiilntiy in hut little ap 
predated A t>ull< tin of l I k l s bouit St rvi.< states 
that Imi\ tnakt n* m tl i t i it il ''I it x urn 4 r >47 07 1 18t) 
fetl of lumbir uiinunlU if wliidi srftaoods constitute 
i 1W 278 019 fnt oi t> * pi r < nl and hardwoods 
1409 095 101 fut ir 11 pi r itnl of thi total Prao 
titftllv all of tin will iimi 1 for boxes ik tho proiluit of 
thi sawmill and Hi nlort for inn a part of the annual 
lumbt r iiit ilaii d on the production ill 1912 110 
pir nut of all lumber pioduccd m the United States is 
lonverted min buxts Inlatt tin manufacture of pack 
mg boxes and shooks i ratus crating fruit aud vugotable 
package* aud bankets, is the net out! largest wood -cirri 
miming industry of the Ifnittd States 

rhe manufacture of boxes in I hi United fltatea is con 
dinted on a largi mail in tertain regions determined hy 
thi supph of raw material and the markets for tho prod- 
uct 1 hi manufacturing industries turning out products 
usually shipped in boxeH atul the intensive production 
of fruits and vegt tables for wide markets are the ton- 
suromg t hannuls calling for largo box supplies Among 
tho leading box lonsumors are manufacturers of oil 
packing-house products, canned goods, groceries and 
tobacco clothing and dry goods, thi manufacturers of 
hardware, tinware and machines, growers of fruit 
berrn s and vegetable* Prates art used lu large quaiiti 
ties by shippers ol furniture hardware marhincry and 
stone There are innunnrablo special demands for 
boxes and ( rates, but on the whole it is manufacturing 
and intensive fruit raisiug and market gardening which 
oroatu the dumand for boxes and a larefut analysis of the 
icnteis of them activities together with a consideration 
of the sourcos of timber supply will explain the widely 
varying relative importance of the induatnos in the 
several States and regions 

Nearly threo-fourthfl of all the Itoxes crates eratmg 
etc , are manufactured m lh< region east of the Missis- 
sippi Hiver and north of liuncascu and North Carolina 
which owing to the extc nt of its industries offers the bust 
market for boxes, and also eiubrmex or is contiguous to 
the souroes of tho woods most used m box making 
WW Us Good Box? 

A properly designed packing box is one wluch has 
enough strength in each part for the purpose for which it 
U intended and no more strength in any part than is 
necessary to balance tho average strength in evory other 
part The data neroiwary for designing such a box 
cannot bo obtained from observation of boxes in actual 



One test that the peeking case has to withstand 
before it receives the official sanction 



frequently bears evidence in itself of the cause of 
the damage, but there is no way of determining from 
a study of the failure the amount of foroe exerted 
by the damaging cause and in eases where several 
causes have litxn uttive it is impossible to identify 
each of them On the other hand, laboratory studies 
(made at the Forest Products Laboratory, conducted by 
the Forest Semite at Madison Wis , in cooperation with 
the University of Wisconsin) combine practical expen- 
enee whit h is a knowledge of the designs in use, of what 
lumber is available and of box factory practice, with 
accurate scientific tests made on the package itself, 
packed as in actual service and subjected to strains that 
approximate actual transportation conditions 
Comprosaion-nlong-an-edge test, as its name implies, 
is a steady and constantly increasing pressure (measured 
in pounds) applied along any edge and with the opposite 
edge diagonally through the box in a direct line with the 
pressure exertod 'I he oorner-wise tost is applied in the 
aaroe*way to any corner of the package with the opposite 
rumor in a direct line with the pressure These two 
tests measure the strength of the box in withstanding 
any external pressure and to a linnti d extent approximate 
the hazard of the lower tiers of boxi s in a pile By them 
selves these tests are insufficient to determine com- 
parative weaknesses in the various factors that enter into 
properly balanced construction 
Another verj good test is the drop test, especially for 
comparing the strength of one box with that of another 
In this test the box ik packed with the actual oontents 
ns in service and dropped from a predetermined height 
directly on the lorner which is a fall that occurs in 
actual service The value of the conclusions in any 
eonstrui live way, is limited, however, because one failure 
runs so rapidly into another that the observer does not 
always get the true measure of the weaknesses 
The most practical method yet devised for testing 
packing boxes is the n volvmg drum test The drum is a 
hexagon-sided marhine and revolves slowly The box 
to lie tested is packed with the actual contents, as in 
commercial service Mid placed in this drum In the 
drum are arranged a senes of hasards, whuh cause the 
box to follow a regular cycle of drops, falling upon the 
sides top, bottom, ends, edges umiers, and flat wise 
upon a projection similar to tho corner of another box 
1 heat drops simulate the usual hazards of transportation, 
excepting the hiavy static pressure received by a box m 
the lowtr tiers of a pile a Inch is secured by means of the 
coropression-on-edgft test dost nbod above 
As tho box moves on from out drop to the next the 
observer notes the beginning of the failure of the weakest 
point in its construction and follows the development of 
that weakness until the box entirely fails and Jets its 
contents out 

The weak feature of the box may be too few nails, 
nails of too short a length nails driven in a crack and 
thus having no great holding power, or some other form 
of nail failure and the tests clearly show this weakness 
The material in the sides top, or bottom may be too 
thm so that the shocks of the falls {lull the wood from 
( Continued cm pcujt tit) 



May 24, 1910 


SCIENTIFIC AMERICAN 


647 


IV Cockpit of tv Tnumtiaatk 
Seaplane* 

A NY landsman who may have been ao 
l fortunate aa to be admitted to the 
chart-room and shown the method by 
which the ship in which he is voyaging is 
navigated, particularly if this should 
happen in foggy weather, will quickly 
understand some of thu difficulties and 
anxieties of the art of navigation The 
writer well remembers such an experience 
on a run from St Johns Newfoundland 
to Nova Beotia, when a dense fog shut 
down on the little vessel two hours out of 
port and never lifted throughout tho 
voyage The sole means of navigation 
was tne small Bhells, grains of sand and hits 
of gravel brought up from thi ocean bottom 
by the Thompson Bounding Mathme 
Comparison of this material with an 
excellent chart of the ocean bottom, 
several hundred fathoms below, served to 
bring us snugly into the harbor of Sydney, 
Cape Breton It is needless to say that 
the Thompson Bounding Machine was kipt 
going throughout the greater part of the 
voyage of nearly 400 miles 
But if the navigation of the sea is diffa 
cult, that of the air is far more so fog is 
an even more baffling enemy to the navi- 



would be sufficient in calm weather or if the 
winds win coming from diad ahead or 
diad astern of the ship but if the wind is 
on tin beam tin (rail ivin l bough slu 
wen ponding correctly cm lur <o irs si far 

Gaining Flying Experience Without 
Leaving the Ground 

W l I Ml \ l).( past f v months thu. 

has I nil piifi Hd an apparatus 
when by flying inch h may aoqinri flying 
( xiiiiKnoi yiifhou! having tin ground 
Iht Him him knowi a« 1 Ik Oricnlfttor 


Ni yy ^ orb ( it \ and 
tho htgiiiiu r u ith flu 


. d an apparatus 
my acquiri flying 
mug th< ground 
flu Oricnlfttor 
mi C! Ilugglos of 
ry<h to fuuulian/i 

pi mm i il in trick 


or combat flving 

J hi Orienfafor is biisi d on a modifies 
t ion of tht old fasluomd univirsftl joint 
bung composed of thru mnoentrio rings 
sopivotullogtlherasto jxrmit the fuselugt 
uninbor whu h is piyoted within thi inmr 
numl ring to bo put through eiery possible 
iy ilut ion ovpirniicul in aitual flying 
1 bus thi apparatus In i onus jjrae tioally an 
uirpluiu as far as training is lomeriiLd 
1 In (adit sits in tin fusilagi and b> means 
of tin jovsliik and ruddir controls puts 
himsilf through practically all the evolu 


gator of the air than it is to his brother of tho sea There 
is no Thompson Bounding Mathme for his guidance 
even if he were able to plumb to the ooeun s bottom 

Furthermore, should then be a combination of wind 
and fog, the problem for the air-man becomes utterly 
bewildering A wind blowing from the north across the 
path of an air-man who is speeding oast will of eourst 
carry him to the south If his speed wen say sixty 
mile* an hour and the wind spot d as in the cast of whoh 
gale, were also sixty nules an hour, instead of his coum 
lying east, it would lie southeast In Jcur wi at lur aud 
by day he would be able to judge roughly thi direction 
and speed of the wind by obs< rving the direction in which 
the waves were running But if ht is envilopid in fog 
he has absolutely no means of determining either the 
direction or velocity of the wind, or indeed whether 
there is any wmd at all 

In spit* of the fact that dreadnoughts and destroyers 
of the United Btates Navy have been stationed at inter- 
vals of 50 miles, it must not l>e supposed that the task of 
flying across the Atlanta even with all tin resources of 
the Navy enlisted m the ente rjirisc is an absolutely 
simple and sure thing If a (lav is selcctod for the flight 
in which there is a combination of light winds, absence 
of fog and generally dear weather, thi problem resolves 
itself down to a question of motive power If the 
liberty motors arc capable of running continuously for 
20 hours there is no reason why all three machines 
should not make; the flight from Newfoundland to As ires 
without alighting But if they meet with fog or winds 
blowing ahead or abeam the actual distance that they 
will travel through the air, even if they hold a true course 
across the oeoau, will be greater and the possibility of 
one or more of thi engines giving out or of the oil supply 
running short will be ini rcased A forced landing on the 
water would involve some risk, especially m a wmd and 


wmd both by day and by night J he magm tii compass 
of whu h each plane earrftm thn < one in the nai igator s 



The OrienUtar, which enables flying cadets to obtain 
flying experience without danger 


lims whieh he )•» Inter to expenenu m the air 

Small high speed elect ru geared motors through high 
reduction gears to tin various parts of the Oruntator 
furnish the powirfoi thi evolutions 1 hi joystick and 
rudder controls < lorn the neussary i ontacts for the var- 
ious motors lie i ausc of the high-spi ltd motors and great 
gear reefui turn tin action of tin ujipnratus ih prompt and 
positive 

An analysis of the crash rejiorts from flying schools 
has shown that a ri markable large number are solely 
due to a failun to comt out of tin spinning nose dive or 
tight spiral flu only riasim that thi cadi f has failed 
to conn out of thpsi maneiivi rs m that he has not yet 
become accustomid ti these unusual movements 
Thisc evolutions stimulate thi intirnal cars which send 
nerve impulses to the brain J hi individual has no con- 
trol over these lmpulsis tin only thing hi can do is to 
barn the significant i of the si impulses by experiome 
1 he problem is extremely siuijili All that is needed ib 
that every cadet should fly the Orientator day after 
day until hi is i ntircly familiar w ith tlnsi niw sensations 
Any mistake that hi makes iausi« him no harm because 
hi niytr liavis the ground Hi is thin prepared to 
undertake stunting in the air Hx ing training on this 
ground training mai him should be undi r thi combined 
supervision of flu officer in tb irgc of flying and the flight 
singe on 

A Substitute for Lin need Oil in Sweden 

A SWHHSH uiRiniir lias surri ivied in obtaining a 
substitute f r linseed oil fr >in purtly Bwcdish raw 
materials aei irling to a report published tn the Journal 
of the Swedish ( handier of ( ommerec in the United 
Kingdom I hi substitute is said t possias all the good 
qualities of thi geinnni nrtule Iht invention which ia 
tin result of long and patie nt work has boon bought and 
will be exploited by Dine tor 1 Selichn of Stockholm 


Tho Navy Department ha* announced that the cockjut and two in front of the pilots cockpit — 
navigator of these Navy pianos will be assisted by sex end show* the course upon which the craft is heading 
new navigational instruments which have 
been designed particularly for this kind of 
work There is, for Instance, the aerial 
sextant named after its inventor, Lieuten 
ant-Comraandcr H L Byrd, tn which a 
bubble in a tube takes the plaoe of the sea 
hornon, a substitution, the value of which 
wili be appreciated at once by anyone who 
has done anv air navigation Often when 
flying at low altitudes the honson is too 
dim to be Clearly Been, and of oourae when 
one u above the clouds it is frequently 
impossible to see any honson whatsoever 
The navigator will have with him also m 
his cockpit a projection chart of the 
Atlantic Ocean, which does away with 
much of the former mathematical calcula- 
tions and enables the aviator to fix his 
position m a few minutes' time 
The most important aid among the new 
instrument* ia the drift indicator which is 
shown in the accompanying photograph 
of the cockpit of one of the great Navy 
Mftpkha*. Behind it is standing Lieuten- 
ant -Commander Byrd The object of this 

instrument is to enable the navigator to o , c - • -| 

calculate tbs speed and direction of the Inflated Hfe-raft, which la carried hy British alrshipe, in i 


-merely mamifaiture wi ukl hn\i bieu I egun long ago but for 
This del ix in dtlivinng the. niuwsary maehinis The main 
advnnfngc of the substitute oil is that it 
is ilieup ti mauufact un and does not need 
nn ixlinuve planl ( he eost of a fae tory 
i upnl li of turning out r )00 tons annually 
not being mon than 20 000 crowns (95,330 
lit n irmul exeliange) Ihe price of the 
in tuufue t ureii article is x i rv low compared 
with tlmt of linsi i d oil 

A Bag Which ( an Become an Emer- 
gency Ufe-Raft 


I life-raft shown in the si ce mpanvmg 
illustration is a innHt ingenious piece of 
equipment for aircraft whuli operate over 
water As will be noted from the illus- 
tration it consists of a mori or less circular 
gas bag m flu ie nti r of which is stri trlicd a 
floor of heaxx fitbm Ordinal lly, the 
raft is tarried by the airship in thi deflated 
stfttt but in thi i vi nt of airidint it can be 
inflated in a f< w monii uts to form a most 
serviceable raff 1 be bag is really a senes 
of bags caih being inflated through a 
separate air valve Bimpln oar locks and 
a pair of i ars arc provided for propulsion 
purposes 
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A 1 last thi ihi mual maihincl I* 1* 

MlIiuuii uf Vw k 01 k haa patented * 
system of niitomatn ihemirwl control 
whuh thus <wnu routine umtro! work 
Imttar than i ioIIiri trained ixpirt (an 
ProduitH wihjMt to variations in protcm 
i from u viii mhl mniru of supply tan U 
cmtiuuiuMlY niaml inn i at a di sired 
itaiidar I li> thin nm system And it 
winks 

I (HIM uf ami ahull f irmcrly varied uvir 
u nidi inn|(i despite inti nuitUnt Until by 
tht plant chi mist an today luncitnnlh kipt 
to (low limits in pulp Hid papci inille I*' 
thin inviiitiiin I>>« itt ufl soap hiavv 
i Iuiiilli al tiriiu ili ImUniH in I ith i 
work* i hi alnu pr ditably urn I his iitiuuoli 
irmrml ihiiniHt 

In tin ast lu i shown I \ wave f xamph 
it is di an d to prodw • pi r 1 1 ul sulfuric 
arid mixture fr hi i mid I* hmihih of sup 
ply I null ad of li iwi K nii-l make hu 
deli rnu nation an I w I tl i minx hy hand 
inti r nit Inn (h ilitnliHau ustd amoci 
ati I with r imp usitul i In tin nl control 
(in lut a trim li iv i mn ilivioun dilhi ultn a 
lomaki uiMtanlly Ihi pripu adjustment aa 
ntndi 1 to ketp III nuiti rial to a standard The appar 
alui it opt rati 1 1 \ ilu Hut tiiatmnn of the material itw If 
Hv ufi rruiR ti the drawing it a ill lit win tliut anj van- 
utiou in tin pr Hint I will Urn If ii|m lute lontacta suitably 
rt larded against transient iffiitstocoiitnilautumaUiallv 
the lauiHi il tin ihwigt mid u store tht normal londiUon 
In thn instant i illustnilid if the wid solution hecomis 
t i strong tin <lu totally o|K rati d vnl\i shuts off a 
i orri spending pirtnu if Ilu nugint supply or vno 
virsa in mse tin n sultan I hi comes ivni slightly to> 
weak VildpKNif i hit mills msirud in tin meUnal 
to In lonlrolhd an privided with t« nipt ratun compin 
sail in and thirnin i mt ml alim nertsHary I he only 
mnnining faitor t dtti thi i miilui tn lty VhIwtih thi 
< It 1 1 roiins is Ilu i In mu il i mill nt As shown by Ivol 
ram h and itlms tin i indilitivity tarua 
ovir ulinosl a straight lint turn within 
limits for mam w< at * ilutions Othu 
i asm havu diffi rent illations of oundui- 
tivity to luinpusitioii thi < fTf da bung 
particularly marktd nt » ud points hnn< 
saturation eti 

\n inUmstmg application under de- 
velopment is the oil Hoatatiou protean 
whom diiiuili perenntages of oil and 
acidity of carry ing liquid an to be oon 
tmlled aocoidmg to i triable supplies Showing 
In many other plants the automatic 
ayalcin ean In used In iih antage 
Onen a qualitative unalvais is made and die variable 
fat ton dotirmimd the uintiol ran bn accomplished 
automatically thomual amdents suph aa the eacapo 
of Sl>j or halugina dui Iv union! rolled or rongenled 
i obviated by 
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gsntle muuStratima of tht aaduggt The 
result la a nvet which has, on ito papered 

j — i ^of a hand topmast 

the hole aad out the 

s is inaartad gad tha 

riveting BUS put into action asabat It. 
there la a flow erf natal (ram both ends of 
tha nvst into both abda of tha hole, aad 
tha hole m accordingly filed tight 
Heretofore, in large constructional work, 
it haa been ne c ea s a r y to team the rivet 
hobo ao aa to ha vs a perfect fit far the 
With tha bulb-head nveta such pre- 
na will not be neoseaary beeauea tha 
..... jnU be made to flt perfectly by the 
pounding of the riveting gun 
Another interesting development tn 
science is man as a natural «a»- 
of this Rivets on tha I 
mat show heads of v 


at all that tha process of heating i 
hole Bi 


j to carry m stock a variety of 

nveta Now however, the oaly thing the 
atockkeepir haa to keep track of u nveta is 
of the shank, for with the head formed during 


«„ it ni. 'But th. _ H '.Hnnt th.‘ fart the pnrxm of dnying the met, 

J he ordinary nvet baa a hindii d head on one end tratad takes can of all demands 
and is headed only on the othi r ifb i guing into the hole 



A Megaphone of Nurd Mga 
By F R Watson 
rnrf—nr et hpHmsel Fhyslsa Unirwlty of IlM als 

T HE megaphone in common use is oane-ehaped and 
concentrates sound along its axis, ao that it » well 
suited for directing sound to a distant object such as, 
fur instance, a sailor m the rigging of a ship or a small 
boat on thi water It is at a disadvantage when ad- 
dressing a crowd of people because only those along 
t he axis ran hear distinctly what u aaid The megaphone 
pictured in pig 1 remedies this fault The reotangular 



with the longer dimension 

Virtual, it spreads the emerging sound out 
sideways, but not up and down The 
result m that the sound is ronhned in a 


fl (right) fi 


tin uuloinatn system aud 
an alarm muj be provided 
to wam of suih unfore- 
sw n troubles 

Ilia automatic rhimiBt 
is an assistant and aid to 
the trained clnmist bv- 
iau<n it n hives him of 
niutini rant rul work and 
permits diiivory of stand 
an! products at less cost 
than hv 


Now Styles in Rivets 

I N speeding up our in 
dustriul niachimiy to 
tb( jm mt when it would 
supplement must tffei 
tlVfly the < (forts of our 
imlltaiy to s/rqf tin Hun 
then was no detail Uw 
small fur tlu nt tuition ol 
our angim < r*» Ivin sue h 
an appanntly trivial con 
aide mt ion its the best 
aha pi for a nvet got its 
share of rareful disiunsion 
1o the lay man it might 
aeaa that a nvet whu h is 
going to be heated red hot 
end then piunded into 
place might equally aad 
indifferently be any shape 


At first thought, people think that it 
would be more affective to place the long 
dimension of the aperture honaontal since 
this position appears to allow a bettor 
chance for the sound to go sideways 
This incorrect position was observed by 
tha writer in one of our large p s —e a g er 
dvpffttf It would Dot wryfl Um purpose 
Ihe flow of metal from this scioud i nd fills that ude of beoaiue the sound would then bs directed up sod down 
thu hole all right enough , bul on tlu sole of the prepared and prevented from passing «deway. aa intended 
head, from which there is no flow of mital, there ts a The directive. action is due to the diffraction of sound 
tendency for the hole to remain not qiutu filled, as indi- according to whieh sound * 

out in a oircular path with 
the opening aa a cantor 
When (merging from a 
wide opening, they pro- 
ceed with prartioally no 
■dawiae spreading fig 
8 shows these affects where 
the water waves gener- 
ated by puffs of Mr at the 
center of a brass nag pass 
to the boundary and 
emerge through the nar- 
row clit as circular waves 
proceed with little change 
through the lancer uptodUg 
For practical applies* 

ha^M- (&■ riiwnhnnl Mil 

utLdto^mmamwwd 

on trhsiflum. to 
w aonnd fan* a 

ItfiEft 

direct sound late a fan- 
shaped bundle 
The megaphone may be 
used riao M a dttot lw 
reamer of aouad; Its ariden 
to (fag case being tool the 
apuesito to that fast da- 

uSSi Any letted |N* 

in a. jagud—Md 

^AhaimSSSS 

to Stomautti etto tut ear 
{CtWuasCsapatoffftl 


Figure 1 The alot megaphene and Its effect upes the 
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Our Trans-Atlantic Dirigible Entry 

Some CoxtKtrnctioiiai Details of the U. S. Navy Dirigible C-5 


VL/HIIA It was to be expected that the 
YV hsansr-thaa-oir eraft would not have 
4ltu.fi entirely Oar my to the nutter at 
the tnuAtfantie Wh* emtjt, the eon. 
Mnpbfaed entry ol the 17 B Nsvy dm*- 
Ue OS ie one at the greatest surprises u 
nenneutiail euele* to date Airmen had 

STSiftiSe BriSh dwJhK^uUituS 

WSSnSttfWSS 

Mims dam 

wSh the suooemful consummation of 
the tat leg of the geatflight, namely, the 

extreme nsstsriy mid of Long Island, and 
ft John's, Newfoundland, the dirigible 
C-8 fa apparently well qualified for the 
Perhaps before 


he flight, at any rate, the 

present ptas eall for a aon-etup flight 
between Newfoundland and the Lngluh 
eoaet It ie reported that three battle- 
ships are alreadv stationed along this route, 
the “Utah MO miles out, thi Honda 
600 milea beyond the Utah and the 
* Arkansas about JOO milos from the 
met ooeet of Ireland If thr raaplanm 
eonmiate the Irepaemy- 
Aierea leg of their flight, the 
daetrayers on thin route a ill 
be moved to the north and 
stationed along the C (roun 
However, it way be that tlu 
dirigible will not wait for tlu. 
poet turning of the destroyers 
along its route, if weather 
(onditiona favor an im- 
mediate start 

The C-fl is one of a number 
of twm-engnud dirigibles of 
thnt class mtaaiirmg about 
102 feet in length In faet, 
the N*\y farst engaged In 
serious airship work in 1917 
before our ontrance into tin 
war, bv lonatrui ting 16 amall 


. typ* 

designed fror 
the back of a poet card that 
was smuggled out of England 
and from an account by a 



Gondola af the C-S, showing twin Union engine* of 120 b p etch 


_ .i something in England 
that he trad to descnbi 
The Govemrovnt already had 


small airship for a submarine 
■coat, nnd that the type waa 
useful The dirigible waa 
praetioallyagaa bag equipped 
with an airplane fuaaiage, 
and from it* meager inform*’ 
turn the Navy set to work 

« r " 


ho vagy much the i 
The early Navy Bhnma 
measure MM feet in length 
and have n gee capacity of 


rated 

The famed fa given an < 
miles an henri and the ring* 
at full spaed as S 60 aft*. 
They are not remarkable ter 

SXSr&RS3» 
‘ •SSISjSVg 




*SS*SSL 


a irk along Klunfir loustal a aim through 
out our |sri d in lh« a u anil bun aiUd 
us («ii\i\m fir aliolt llicls ut lutiihant 
ships llm have r lly luin useful for 
that liuutiil funi In i Itiiaivii as ( oin 
niandci J l Hun ikn of the Buriaii of 
( onstru lion and Hi pm Envy DipuitH’ 
mint mi ntly pm li I nit Ihiy < mnot Ml 
vi n fnr to sin bn im tin i ban only one 
ingine Indurl tlur is ni iium on niord 
a bin a lia ImU in 01 1 f ill 1* got « ought 
out it m u and in a In 1 | li as imditiou 
tlnflt il foi tan >i thru dNisuu I <aim doan 
at Ualifnx Him In mg snvid aas innn 
good lurk than managi im nt hum the 
l S Navi dirnlid llml lau cugimrl 
dnigiblrs atre midi I nirt thi mxt tipi 
ol diiigilli aas disiMnl and mn 
*t nu tnl 

Si ai on 1 1 thi ( iIhjw of Naxy 
dui^il 1c ii »l it ahuh an iquipind with 
Ian llin| r i m/ii iiiginri I hm disign 
Insmuiiitai tin gas iupw it y of thi hnl 
midil uid tli R|i(td bus Inin pimhul up 
uli\i (it) null * an h ur tlu n Im- lung 
d out lln Himi Jin ships aiili thi tain 
i ngiiii h an at ill fairly nia but the fuat 
on of thi miiik bus floau from \knin to 
\\ ishiiikt m thin to Itoikiasi nnd innm 
n inlli from ltocknuu} to 
li rUnt 1 In longi at flight 
f this i lust prim to the 
prim n! 1 o truisi was 10 
hum* In ill thi \aiy is 
I milling li if lln ( i lam 
if dirigililia 

llu ( 5 is pr n idcil with a 
bull ir hodi 40 fut long, 
■inti auspi nihil about lb 
fut lilia tin gw big 
I iimnii 1 l ) C implied the 
dir i n in il |iil it n i upas 
llir loxsaitui s Milt in thr how 
of tin bo ii His dull is to 
I up tlu ship mi its path and 
slur m a li irirnntnl plaui 
I lent I 1) Juan nit ut 
mpii t lli pilot s sent beside 
tin c mini nidi i I u ut-f om 
inuiulu I l\ (ill and 
tin tao if tin in imiigate 
and ihnngi tlu iltvsliuns of 
tin balloon in ordir In take 
adxanlngt ol tuiorubli. winds 
1 In i ngirni r s station M in a 
eoik|it in tlu body a turtle* 
bu 1 just aft of tlu pilots 
Ik tan n thi go* tanks nnd 
tin ext rime aft is tin radio 
opt riitor 1 nsign M H 
Istuliy Ml parts of the 
si i)i mi lading tlu tain i n 
l>n<H ran lit uni hid by 
minus of roiniiiuiiiiatieg 
gnuga i vs 

I hr prmupnl frnture ol 
thr l r > is llu surprisingly 
loa r iinsuinpt ion of Us twin 
ngiuiH ahuh an of I ho 
l nion typi instr id of thr 
usual 1 1 iKjiun -.Suiia 1 ach 
iiigllu d i loin almul 120 
lions poarr instr nl if 1(0 
as in tlu V tipi llispano 
Suisa inglm llu Union 
ingini in this euse is of thr 
six i y liudrir xirtual disign 
As regards thr furl quea 
turn tlu n is u urluiii amount 
of mystirx \i rording to 
available information the 
ptirol tanks are said to tarry 
JM gallons and the engine# 
ronsumi about 10 gallons per 
hour a hr ii running uu full 
throttk It uestimatirl that 
the C -6 n thus able to travel 
some 1 2(0 mills in still ur 
at high speed and ronsider- 
ahly farther if bickid by 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


A Suit of Armor for the Tire 

T H1 HI is n in turn typ« of inventor 
who n never Mulisfuri that the current 
wav of doing anything is the bist und 
who is continually devising what apjxuls 
to him as now and mproved wu>* ot 
mi itmg old and familiar problems \ud 
inn of the most firlih fields for suih a 
man has alwavs In mi llmt ufTtrid by thi 
pniiimatic tiri I or lins will wear 
out in spill of evervll mg that we <au 
do about it mil the pi hlim of the 
trufhi man is ti in iki (him wiai us 
long os posHililt I h n too tins will 
slip tnpitialh win \m put thun on 
In uvy aiitoiiiotn vi Indus so in the 
sainebriail tin truth mini is lallid upon 
to jirodun a tin that will weur and that 
won t Klip 

Ot Loursi within tin limits of till rub 
bet tire it i an 1 In done the non slipping 
fiaturi has lilt unurpmatid from with 
out in tin slupi of (hams or othi i tuikh 
of SOUK silt On tin wimli wi he lit vi 
that tin ilmiii of stanchiiil 1 1 ]w has betm 
found about as sntisfnttorv as anv otlnr 
means of climmutmg skidding but 
ot easioimlly tint of tin rlironiiull> dts- 
Hatishid inventors eonteH along with some- 
thing that is at hast good inuugh to 
prrvmt us from dismissing it with a 
laugh or n shrug of tin sluuldeis or a 
sigmtiuml tapping of our colltcfivc fun 
head 

VW lllustrati the latest Ihing of this 
sort t> mme under oui obsirvation 
It is riallv what our titli miplus — mid 
not merely armor, but ihnin armor us 
will for it m flexihli and is wrapped 
around the tin uiui h as a medieval 
wanuir might havt wrapped a shirt of 
mail about his anatomy if that is the 
wav in wlui It lutduval iron shirts wort 
put on 

1 his artuor m the present < as e is madt 
up of nctangular sections of the toughest 
kind of fabric bearing u si ru s of cin ulur 
min platis a* illustrated Laeh of 
tin op suctions is hitihid to its in ighbor 
by means of the littli square-round link 
shown, in our lower left-hand tul wired 
to the end of tin siiltou for shipment 
It will bo realm d that whin two adjoin 
mg siotions are hooked together with one 
of them at eueh side and thi n subji i ted 
to a strain that tinds to pull them apart 
they lannnt yield to that strain — without 
breaking the link I hi whole chain of 
sections is thus put togt thcr and wrapped 
about the tin and the hnal joint is made 
with a littli tool as shown in the uppi r 
ono of our three puturis 1 lion the tire 
looks as at the lower right it is given 
a surfaot tlmt makis skidding uulikeh 
to say the least 

1 ho conspicuous advantage of this 
outbt is that when as happens to every 
anti-skid deviee souner or lator, one of 
the sections gets worn out smooth it 
can be removid and replaced without 
any iffert upon the rist of tin protu tot 
and without any ( oat i xi ept that of u m w 
section Thun thi tight i mug links by 
means of which the thing is damped on 
the tiro make it p issihle to put thi 
protei tor on or t U it off without 
deflating the tire and at I hi satui tinn 
to keip thi protutor tight undir all 
conditions 1 inallv madi in sei tions as 
it is it expels mud w iti r sand sn 1 
gravel through the openings betwci n the 
sections and so kieps itself and the 
casing comparutiv tl> dean and dry, 
but while doing this, it covers ouoigh of 
the tire surfaeo to constitute excellent 
protection Against puncture and blow- 
out and other hasards 



Putting on the tire protect*? 


Sectional protector for the tire showing 

a single unit and assembled protector 

Picking Up a Hot Handful 

T HI laboratory worker is frequently 
confronted with a situation in which 
he has to handle with his hands a tube 
or ntnrt containing a boiling liquid 
Naturally this is not to be done without 
precautions of some sort, hut the pre- 
caution ordinarily employed IS usually a 
makeshift of some sort A scrap of 
waste the ourncr of an apron, or some 
othi r fragment is allowed to act as buffer 
hctwi c n the hoi glass aud the flesh Our 



A French suggeatien for handling hot 
mixture* in the laboratory 


Puiihian contemporary, La Nature, il- 
lustrates a very handy little device in- 
ti ndi d to replace this more or lese un- 
satisfied nrv agency by one expressly 
designed for (he purpose in question 
Hie put tin is self-explanatory, and it is 
obvious that these little finger-stalls of 
lubbtr are less conductive of heat, less 
liable to leave a portion of the finger un- 
pritcitid and altogether more workable 
than tin hit or-miss methods which the 
chemist employs every day to insulate 





his fingers from heat 
they give him an instant* _ 

gnp on the article which ha £ 

which is more than can be said lot a 
Old rag that haa been knocking about ti 
laboratory for aa indeterminate period, 
and they give him a degree of direct and 
immediate oontrol oyer the vernal which 
he cannot hope to attain in the use of 
tongs or screw-jaws of metal. 

Hetttaf Water by Moan of 


'T'HE beating of water by electric*' 

2 method* ha* hitherto been attended 
with no great measure of commercial 
success, partly because the apparatus 
ha* been too cumbersome and compli- 
cated, according to a German electrical 
engineer And to prove hi* assertions 
he has devised two ingenious system* of 
heating or boiling any required amount 
of water In mither case is any tpqeial 
heating ilcment required, the water 
itself forms the electrolyte Briefly, the 
apparatus oonsiste of two or more plates 
or cylinders, which are suitably arranged 
beside one another and form the ele- 
trodee 

The simpler form of heating apparatus 
is shown at the right of the accompanying 
engraving Three carbon plates, ABC 
are used, about eight inches square, 
arranged in parallel to one another at a 
distance of 0 4 inch or 0 6 inch, and con- 
nected together by an insulated bolt D 
1 he plates are also separated by insulating 
rollers The rods A* B' C' serve for 
introducing the current The apparatus 
is intended for three-phase alternating 
current, and can be regulated by cutting 
off one of the three phases The ap- 
paratus is dipped into the water which is 
to bt boded, and can bo used on any 
voltage or with any current The car- 
bons will last for an indefinite time, and 
as no heating element is required, con- 
sisting of coils and the like, repairs are 
likely to be negligible The apparatus is 
always ready for use and u quite as 
eifioient as anything else on the market 
for a similar purpose, according to its 
German inventor 

It is said that carbon u the only sub- 
stance that can be used for the plate*, 
because metallic plates soon disintegrate 
and oxidise Stine pin ft* become covered 
with oxide and carbonate, copper, tin, 
iron and nickel are equally unsuitable 
Tests have shown thftt with this method 
it requires sn hour to heat 70 gallons 
water to the temperature suitable for a 
bath The current required on 320 volts 
is 20 amperes, and this gradually rises to 
84 amperes If one of the platen is cut 
out it is possible to keep the water (or 
any length of time at any given tempera- 
ture The full tempemture it reached 
with the three plates, with two neigh- 
boring plates the current Me by about 
A0 per cent, and with the two end plates 
It sink* .till further to shout 80 pet cent 
of the initial value The apparatus k 
intended to heat fluid* which must be 
conductive, and is specially suitable for 
heating bath* in houses The tests were 
conducted in winter when the conditions 
were unfavorable, in summer there 1» tea* 
loss from radiation If 20 or 80 amperes 
are not available smaller plates mm bo 
used, or the platen oan be eomMW.hr 
mater dktssjess; but h eueh eases the 
bfcfttuu ftatttaf kn WMT Usm. 
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' JpIVE Goodyear Solid Tires, which have passed the 50 000-mile mark on one of 
X 1 our trucks, undoubtedly will last another year and give us a total of 75 000 miles of 
continuous service Their treads are stUl 1$ inches thick Due to an accident the sixth 
tire in the set had to be removed at 5 OfiOO miles otherwise it too unquestionably 
would be delivering like the other five today Our experience with Goodyear Solid Tires 
makes it easy for us to realize why to many truck owners specify Goodyears ”—J J 
Callahan, Local Manager, John Wood Manufacturing Company Brooklyn New York 


Thus far a total of 300,000 miles of service have been de- 
livered by the set of six Goodyear Solid Tires described 
above 

Yet it is apparent that even this extraordinary figure will 
be increased becauie the present condition of five of these 
tires indicates that each will run 75 000 miles — the sixth 
having been injured as the result of a collision 
When the un-retouched photograph above was taken, all 
five Goodyear Solid Tires had traveled 50,000 miles and 
still all were as smooth and thick with rubber as the two 
shown here 

Although these Goodyear Solid Tires have consistently 
earned heavy loads of boilers and tanks over cobblestone 

The Goodyear Tire & Ri 


pavements and into plumbers scrap strewn storage yards, 
they offer little evidence of having done so much hard 
work 

Certainly the appearance of the veterans affords visual 
proof of their freedom from chipping and shredding, 
i feature broadly noted in Goodyear Solid 1 ires 
While the mileag given here is unusual it is well to ob- 
serve that it has b en equaled and even surpassed by other 
users of these sta wartB 

1 heir reports of ugh average scores plainly show what 
Goodyear Solid 1 ires plus intelligent care can do and 
thus draw important altenti w t > the effectiveness of 
Goodyear methods of solid tire manufacture 

er Company, Akron, Ohio 
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Recently Patented Inventions ' 

Brief DacripUoru of Recently Patented Mechanical and Electrical Dtttcee, Tool l, Farm Implement*. JEk. 


flight 

AIRPLANE -G I 111 < 
HO An object of thi lnvcn 
bracing arrangement for nn air 


one or tba other ride I 

AIRPLANE -O ’ 
Among the principal o 


DETAOHABI K PI K OOLL Ui FOR Co At H 
—A H Bhsrwin care A Hhcrwln & Era* 714 
Broadway New York N ¥ The Invention 
relate* Ui wearing apparel and mor. particularly *on 
to coate its object 1* to pruvldi a fui toiler which i 
can be readily placed In poeltltm tra tht regular! th. 
and permanent cloth rollai of a coat or n moved tau 
therefrom whenever it I* desired by tht wearer the 
Another object 1* to permit Hit us. of the fur collar 
on variou* atyle* of permanent coat t pliant p 

KLBOTKIC'AL WATER TIE 4TER — J ( 
Fbujuan 1500 Time* Bldg Ntw ¥ork N Y ^ H 
The Invention relate* to automat tc tint trie hoatere ring 
Among tho ohjorte la to prt vld a »tructure of 11,1 
relatively amall dlmnnsi to* enall} trunaporuri *"••< 


went to he compensated tor that la bundle* boxes or the like wrapped with cord of mat and a movable valve mnn t h s r ihlMialla^ 
tin point to be lsngthsoed whan Re equivalent The prime object of the Invention Herewith and having a Compistneatal aaat gsttret 
IU original dimension* the potat i* to provide a rrong comfortable and reliable adapted U) contact oa both Adas «r MrftMM at its 
liitluiallv extending slot near Ice handle at a minimum coat wedge neat { 

rwelvlng a wcurtng mean* to oon CURTAIN SUPPORTING BRACKETS- COMPOSITION OF MATTER FOB 
to the standard c M Long Beach Cal The invention TEMPERING STEEL— E. A Haimm*,C»eU* 

-J I Plumbs North End ha* for He object to provide a device capable of brook Minn The object Of the tenotte* k M 
It Mich An ohject of tho invan- quick and easy attachment to any caaument provide a composition whereby wteet can be 
vide a aprajlng apparatus which — hardened without danger of cracking the meet «f 

k adjusted to suit variou* width* -’“jgJ > warping the article hi tempering The WB- 

ta and which la provided with a Jet poUttou oonaiiM of the following ingredients th 

form to control with facility the Iff I eubetantially the faltowfiig proportiotv*. Ahuft 

< water from the outlet orifice* In | B * pound* ammonium eWorld H pound vtoagsri 

•nut or to entirely cut oil the flow | H gallon oU H gallon lemon Juios from about 

Mxnn.no Ocnreeo Kan The F LsS»l H doseo lemon. mired with 8 galkm. of water 

I of tho Invention are to provide 1 PNEUMATIC TRIGGER PULL FOR FIBS* 

ed aw Ui offo. lively abed the turned f I ARMS.— A BorwTON 1800 San Pedro Av*,, 

it provide a revolving clearer *o II B * a Antonio Texas An object of the Invention 

j 1 le to provide a pneumatically actuated raechantMt 

f 1 tor operating the trigger or other praJaotUe die 

/C I 7\ charging apparatus of a firearm which enabtae 

L \l/ A I ' an Internal application of the operating tore*, tba* 

uT ORfY _ , « premrvlng the eqnfllhrium of tho nreorm lml 

\ I ■" epective of bow suddenly the operating force If 

L3^ _ wuwFxtTiva vi aw showing thx surrosT n css applied with this device a single operator can 

Without marring the same and without the TnomMlTriflMi*™ b * tt * ry of n “ cUne w 
1* providtKi ^wp^rt^'^bmid M 1 *^! 8 “ OE HI «KI KASTENKR — H Vanwio and 
‘ * V m * as tin curtain the curtain supporting mean. * OAU LZ"l' “ * Ve V*™*™”*- 

ituiiina l vaaru ai ... now being adjustable °*° 7*' invention has for Its object to pro- 

, t . (ONTA1NX# imn »qn m mn w ^ » d » vlt * “nwinUy «l*Pi«l tor oonneoting 

arranged r< lativoly to tlu plow as <<<NIA1NER LABEI AND Gl ARD — W wooden hods of ladles shoes wherein means le 


1 marring the same and without the 
v for nails screws or the like and wherein 
I* provided for supporting a blind as well 
curtain the curtain supporting means 

djustable 


uero-Kw trev.oo V el v atom INiwder Puff ( o 1 40 Sixth Ave New ud „ |r|l ft piwitton as to be engaged by a hand 

ELECTRICAL WATER TIE 4TRR — J l York N ¥ A spot lflc object of the Invention J urn,,) ju,, omtle an o.mntng 1* provided so as to 
Fblduan laou Times Bldg Ntw York N Y is tho tmploymonl of asultablo member such sea 1 ^lo*, u, usual label on the bottle 
The Invention relates to automatic tint trie boaters ring dish or plate of cardboard which Ues within „ . 

Among the objects Is to pr. vld a structure of «PPcr shell of tho powdor puff body and A1 ^.* ATL 1 V , "T"”” J 

relatively small dlmensi >ns snail} tranaportwl hHwein whith and Oh said shell the ribbon It ,7 7™°*°° « J Thp obiect 

In one* grip fur <wv attachment to any oon < lumped with the i dices turned buck under the of invention Is to provide an apparatus 
vsntent electric plug or eut kol A timber object 'dure of tht raurabor and held by the upsetting a,Tan,{ "' _ ™ ^°Pf r <"»!*»“« of * 

ta to provide a switch whwroby tht iiratlng curreut <f rht fl»n«o which carries the pile doth thus 0 or b™* ***** for ftushlng purposes throuiri 
wJU be oomplotod automatically with the simple <*<»«« »wa> with the gluing of tht handl^formliig * of the oontaits of the recep- 

■noveraent of the delivery valve to open posltlun '‘bbon T ,h ^ ^ ^ 

for hot fluid but which 1. inopenttlve when the WALL CONHTHUt TION A Kawox 

j-w-jw-re., — ';jrr^:r=r:,rju. s»“*sss£bss. 

r.s , r, k c» , :rs" a »sr , s .sr-s'rr’r 

particularly u> the < on*trui tlon of I In harp the ™'« ri I b. vital point of th< inviinUon Is that ~h A i H K . OI ? MOTION PK TUBE NEGA 
manner In whith the trolley wlusl Is supported channel hrltk an so tomblned at a comer where . 1 , ANt Box 358 Fort 1 ' W) N J The 

thereby and Is mwmallv allowe.1 full flexing ordbiarllv tilt open end« would Ik exposed to be ‘"'■mtio., relaue to motion picture photographs 


owa. <<<NTA1NEH I LABEI A NO OlARD-W wood« heota oT^re ^ 

tr »«h ® lsBx'xrandJ B CUsAoHTrsddnw* J H provided adapted to he arranged between the be«i 

he plow and clearer to be such as to Garaghty n Ridgefleld Ave Bogota N J and the sole to connect the heel to the ante wlth- 

I to bo deposited on the surface of Ann ng tho object* of the invention 1* to provide a | ^ ttw use of uall* In oonnoction with th* eote. 

1 uncovered to form a mulch <»■<>' ‘"<d Ubol and guard which may bo ,*in iTTONWG-rT V T, 

, n«ud with the bottle by adhesive or through tH^NSIL-O V Ti.m »»» 

clamping moans In such a manner as to be re- . “ urt * > Ato Oakmont Pa Tho invention re- 
tainod on the bottle box or container or the like I *‘ U " Uten » u » ‘dapled to be used ae 8 

Na » and In such a po*ltlon as to he engaged by a hand i doul,le huRor a steam cooker a canssr or pre- 

““<» gras, lug (h< bottle an coning le provided so as to <»eker or as a cooker of ren- 


ter hot fluid hut wb 
same valve Is turned 
deliver cold fluid 


a siphoning action of the contents of the recep- 
tarit and a sutiaequeul refilling with water 
Anothei object Is to dispense with tho numerous 
metallic fixtures liable to corrode and now goner 
allt tinployed thus Insuring a longer U/e to the 

' I ROC EHfl OP PRODUCING LEGENDS IN 
' nLA< K ON MOTION PIC TUBE NEGA 
, TIVKH < Iank Box dflg Fort lAWi N J The 
In vmt mn relaue to motion plrture photographs 



movement with resins i to l 
maintained In mnnn linn ? 
Is looked Immovably In coi 

pole Is manipulated to lowi 
tUy shift tin sami In lot at 
Of lalcrcet ta 
POTATO PI ANTI R 
Kilgore Nob Tho invi nil 
provido a planter wherein t 



DKNSIIY ME1EK- 
( lara C entral < arenas 
relates to a density mule 


l N Hdwpsn Santa 
< uba The Invention 
through whliJi liquid 


(TMnr~ 


■hit# after they hevi l«n dropped and other similar >ogttables Tin derive lomnrlses an In- 
mechanism for slu.ultnm mh lifting tho furrow tllned trough a feed lu.pjmr a separating tank , ' , \ 

opener and covr ring mot luuirii on Idlwonnoitlng and meana for sipplyiug waur A* the beans L \ . , 

the dropping device from its o, ,u ai lng rm* ha.xlsm pass from U.ehoppir sluamstif water play upon' 1 “ !* Ii^^h 
REA ERB1ULK TKAdllR HOW R them and Uu, an Urn. ughly waahed con talnlng°al JStt,' TH 

u'Ur IU Itl " ,,r 11118 HAFE1Y CAHH FOR BROOCHEH-C J ,nnf«llon* Another oh 

Wa W t 1 rtw ix>r plow R»m „1N (ente. St PoUsvilk l*a The ronlalner made from a st 

i ;. n 8,,Mral ,,f >"» In^ntion 1* to jirovMe a fiat material to allow coi 

wheels tho frames being Plxoi.sl tog, thcr so that rati h by with h Uie pin will be positively looked In storage T he blank is so t 
olUmrfremo may bo moved ,elat l \ It lo thi otli, i tin fastened position through the i.rerHum of * Is quickly tormedlnto a o 
tor stosrtag pin-pesos means lielng provided for manually oporalod lever Utch aawxlaied with ths K | UHH rANK VAI , 
rotating the tracUon wheel. l«,th frames catch firming a d«ure for tho latter after the mw.JJv v 
stmuRgneoualy and for raining and lowering th. .ntratuo of the pin therein W , 18<Ul 8 * Now YtJ 

niowshmsM .. . u " n relates to plumlicrs fti 

.im m. PARC EL HANDLE — C ScuNtins* 480 Jar refereme to valves for I 

PL°W~« A Was* Tlgoall Ga Th. in W 134th St New York N Y The invwrtkm \o makln/ thT n^ 
^ r*” te rel * u " 10 <5rt * ch * bla P* r *®i such as are spodflo o^t* are to prer 

oonneotkm with plow potnU of every character commonly uswl for handUng or carrying package. rtruewnaSnprWng 


i tin fastened t»«ition through the mwHuai of » 
manually oporalod lever Utch asws Uled with ths 
. oatcli forming a closure for the latter after the 
.ntranie of the pin therein 
PARC EL HANDLE — < Schnupb* 480 


■tunings expeditious and cheap and whlih moreover la table* cereals or the like An object Is to provide 

I PA, w IT V r m raiuble of the be*t possible UlustroUve resuJU I » u<on*U tho orottomioal use of water in which 

* C iapple Av 7 Jerl C J J N " J < «« * PKOTKC ! OR -R W B«nson I 'T* tbe ™ Are a 

enl a portion of Ihr imperfeomthe rd! I KMlut < lpvl " <> f "« <bara< ter specified by means lnnW Vtm *' U,ba * “ ed when 

he cutting kulfi I Inis obviating the « r •hich the monogram or the drawer of the rheck 

ur manipulating Hu roll of paper BABY COMFORTER —Mast Wiloon 

• Is lo be drawn from the roll the Frtnoere 8t Northcote Auckland New Zsalaad 

rovlded wiili l.s king means for the C ' - J < \ I The lnvenOon relate, lo a comforter and teething 

operable by the cutOng member " " ™“ mamLmmV device and partlcularr lo a device made of 

suitable shape and of a else to be Inserted hi 
N SuwusN Santa a child s mouth Object le to provide a com- 

ul>a The Invention farter formed of two mam separable member* 

through which liquid /-j— T wo-Kt — adapted to be readily cleaned and maintained In a 

: measured may flow sanitary condition 

■ft ho invention isto SAFETY RAZOR -W F Cxnr 30g East 

t meter any variation « ti .n si. .win., i.sm ,n rosmoN Mth 8t cbJoWi tu xh , tavMlthm JTZ 

prering through the a «“ v>x * »' -onoosaw more particularly to that type of raxcTte^S 

" may bi embossed on the check and Inked to pro- the blade and guard are separeto from each other 

K H Hasbt Box rid. a dlstlmUve mark The device oom prises and separate from the resilient handled aUp hi 
Invention hu tor Its j a css. carrying a toothed roller and an ink pad "Mob they are held for shmvh* An object it 
for removing Stones over win h tho roller movre when extended *® provide mean* whereby the blade may be 
from beans and other I beyond the taring grasped between the thumb and finger for Stropping 

rice iompri.es an In- ttiNlAINKR D Ot ascino, 104 Harrison 80 that the stropping may be done after the 

r.wVT'SJSi Avt «“>«»" n v 

.. Irf “V®.™*, tU) “ " provide a container of paper or similar fla O CONTROLLING APPARATUS — 
Iv »A ^ * b " wl " ,,4torial snd mora espedauy designed for A Miu.s* 70 Greenwood Arc Bast Onw, 

> omieu containing charlotti n**t ice cream or other N 3 Among the principal objects which the 

It Root HKH — 0 J < onto, tkma Aaorher object is to provide a invention has In view are to maintain the ssrvfee 

Pottsvill. Pa The container made from a single place or blank of relation of flags to avoid Injuring the flag white 
tion Is to jtovKIo a fiat material to allow convenient shipping and Halting Its moretue ate to provide tor (torags of 
* positively locked In storage 1 he blank Is so constructed that it may the device within Batted oompaaa, and to provide 
th the medium of a lx quickly farmed Into a oontainer means for readily fi-fl”lng the dsvlce ttpcm a 

"thTrJ^sjSf FIDHn fANK V ALVE-F J Down . no ***** 

the latter after the m w , S4th Ht Now Ywk N V Ths Inven- AUTOMATIC SPRAYINO BOTTLSL*-!*, 

U.m relate* to plumtjers fittings and has parttai- K Moanat. 471 Pule Ave, New Yorlc, »f, T. 


W v Ij *L" 7 v 8ca 7l* 1 ‘!" ff! ■*" Tettr *"* w T4tv " tor Hash Wakj with a view Tfc* toreotioq reiatw M daviosator SPfhMM «£• 

w 134th at New York N, Y The invention to making them non-leakabh Among the <Lroai tor with >n inirisiitls s*lsr 

H”. Woh * Ware to provide an **d more 
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One Fulton — Then Three More 


mmm 

DEALERS 

Fulton distribution may allow 
for further extension in your 
territory Wnte for details 


Four Fulton Trucks are handling transportation for Wm G Dann, Ice and 
Hauling Contractor of East Orange N J 

Every one of these sturdy Fultons is averaging under all road and load 
conditions 12 to 14 miles to the gallon of gasoline 

It was their speedy, economical delivery of dependable power, whether in 
gruelling hill work or along level roads, that was responsible for this con- 
tractor s first Fulton Truck being joined by three more Fultons within a year 
— again proving Fulton to be “the repeat order truck ’’ 

And it is this dependable low cost delivery, likewise, that has placed 
Fultons in the fleet* of such great national concerns as Standard Oil Co , 
Pittsburgh Plate Glass Co Borden barm Products Co , Inc Texas Oil 
Co John Wanamaker Walvohne Oil Co , etc 

Do you know the Triple Heated-Gas motor? It is an exclusive Fulton 
feature — an important factor in the recognized economy and power of 
Fulton trucks 

button efficiency is conttncwgiv shown in refiorts of 1 ulton l sets 
Ask to see them 

THE FULTON MOTOR TRUCK COMPANY 

A f- The-Port-of-New- York FARMINGDALE, LONG ISLAND 


K*The Repeat Order TRUCKS 
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spring and Invar sprayer for homr um and 
ploying * solution (barged with carbonic add 
ga* thereby promoting tat lilt v In the uai of the 
•prayer over gprnjir* of the type employing a 
bulb or the llki 

V I L< ANI/I Ml Mil W £ Mt 
Hama llailiaia ( al I hi Invention n 
liartli ularlv to a fml composition adapted for 
use lu vulcanising In which an Important 
slderalum Is thi assurance that the compost 
will promptly Ignite and develop the required 
degree of heat aa well as poMeaw thi properly of 
aualalnlng the heat over the required period 
Thi competition Is rnadt up of sawduat It) to 2n 
parts ground walnut sltells 10 to 20 part* 
saltpeter two to four parts and celluloid nit to 
two part* 

DEI AV ACTION DETONATOR I I K 


N A 


j high 


ezploalvi devil with respect to either military 
or cximmerc lal ius-« \iiiong the ohjec 
provhle a deumatoi eq dpiiod with a alow or time | 
controlled fu* and associated with means to 
trans el tht otTert of thi fuau to the main chargt 
of rh high explosive 

( IlhMK Al IIAhK DETONATOR — P L K 
Dai hi hoi ( t rut 144 llarmon \vc Pelham 
Woods N y Thi invention hue particular 
nfereni ti ordlilimt shell* charged with 1 N T 
or tht like n*| tiring unusual means >r fartlilic 
for dt lonat bin An ojn t la to prnvldi a high 
bspkisJv sin II atlai till 1 I* llreri i hi mlrally the 
tame lielng ptuvUlctl with ttu aim to safeguard tht 
handling of Ute shell and pn venting premature 
explosion < ven after It ts fired 


lion EK SAFFT1 Tl IlE 
l y press Avt Vlullan Idaho 
more partlt ttlarlv left n led for 


I his Invention le 
c In steam iKiilors 
Its general object 
to provide mtian* to pit vent tolUisdng of lilt 
trown sheet with tlu resulting cxpbsdon of tht 
itoller lit law or low water In the ImUor Tht 
object Is attalhed by means of a tiaftlv tube with 
thin walls which will quickly hcvutm overheated 
and collapse is rmlt ting the water and steam to 
escape and extlngulah tht Are 
( U1 Y EKT M I Dtt Hex 11)2 Bradford 
111 Tht Invent Itm has for Its object to pravldt 
a rulvtrt formed from hollow tlha formed from 
plastk material capable of hardtning the tiles 



cello Wi* 

to a glass container a portion at the neck of which 
is adapted to be broken off for gaining 
tin contents Tl* fracture of the bottle neck »U| 


the permanent neck portion will not preosnt a 
Jagged farm t-bc base portion or permanent part 
having tht strength to withstand the forcing of ■ 
<mk therein after the upper portion has base 
broken off 

ATTACHMENT FOR RIBBON ROLLS — 
W A Johsnnbsn I 'outline Iowa The In- 
vention relates to a means at 
to a ribbon roll to hold the ribbon and the 
paper strip from accidental unwinding 
general object is to provide a member haring 
moans to detachably secure It to a thee of the 
usual paper or pasteboard drum of a 
whereby tha attachment may be used on su cc ess! rs 
rolls 

DOLI 8 DRESS — J Baum 1M Bedford 
A vc Brooklyn N V The object of the 
vantion Is to provide a doll s dress which forms a 
permanent part of the doll The dress comprises 
a IkkIv having sleeves and legs formed of braid of a 
i material the braid being arranged In 
layers around the body "’rms and legs of the doll 
and stitches 



BOOKBINDER J J Ralbk address H R 
lluntting 3118 Main Ht Springfield Maas 
This Invention has particular reference to tern 
porary binding for newspapers mogaxlnea or the 
like Among tht objects Is to provide far tilth ■ 
for binding or holding ixtrlodlrals the several 
units being adapted to Is at lot hed or filed In an 
easy manner the assemblagt may be removed 
and replaced but whethet complete or not may 
always be liandled as a slngb complete volume 
when detached from liu binder 
SHIPS PATCH— I C Washes and K W 
RtoDonT 101 Park Ave New York N Y 
g the print l|ml objects which the Invention 


s In v 


gap It 


t hull t 


readily tlisptstlng t 


i hat ui 




provide means for 
ht tilling mtmlier In a 
odati leaks or aperture* of 
it 1 sltapt to pi ovlde pau hee 

d and adapted for augn 


venlnntlv transp 
lug the notation 
SHI1N I 0(1 — ( 1 Maya n < a u of S S 

Monus Pier 4tt New Y ork N Y Among thi 
principal obJe< ts of tht lnvtntton are to provldt 
means for rniMtailtig at tlu navigating onle-cni 
station the Initiation or tht taffrall instrument 
It moans for iimtlmiously 


Milmb 2401 « Pacific 
The lnveotkn relates 
lit more particularly to a 
adjustable wrench which will fit various 
ty|s* and sloes of nuts and which may be readily 
adjusted from tig handle in order to bring about 
propt r engage mnnt of mu h nuts 

V Al \F C1KINDKR — < D Rosilhaws gSO 
MUIlanl Ht Honolulu Territory of Hawaii 
This Invention relates more particularly to a 
valve grinder for use with the valve* of Internal 
combustion engines Insuring the gripping of the 
valve and facilitating its removal and manipula- 
tion for grinding 1 be grinding Includes a 
vacuum cup adapted to bn appliod to a valve a 
stem on said cup at the liack a tubular holder 
having threaded 
luutdln shank or 
holder at Us mar r 

RUCK DKIl I 
son Box 21 I ulc 
B t C anada The general object of the In 
V tuition Is to provide a drill the bits of which are 
detachably secured to the drill socket In suoh a 
manner that short hits nan be employed Involving 
the minimum amount of steel to keep a given 
nun ber of machlnta going by providing two four 
or other practical number of sets of bits for each 
drill As no welding Is Involved In the cutting 
bits a much higher grade of 
< OM BINATION IATHE TOOL-nl Wac- 
st I A 431 K 7 2d Ht New York N Y 
object of the Invention is the provision of a tool 
holder having a form of bead wheraby a cutter- 
bolding gooseneck a boring tool or cutters mfij 
mounted therein in various positions 
clamping means In the bead luting such that the 
adjustments can be easily and quickly offsets! 
plurality of cutters can be clamped In the gsosi 
tck one at a time by a single clmaplng belt 
HtTPPORT FOR FRESHER IRONS — M 
KrsTstN 317 E 6th 8 1 New York N Y Ataon 
the objocts of this Invention Is to provide a sue 
port for a presser Iron of such a character that 
there 1* provided 
matlcally operating power 
lioist the Iron far enough to dear the worts 
that the Iron may be transported laterally 
it of the 

ork or garment to lie operated 
HORSESHOE 
andolpb St Champaign 111 The Invention 
talcs more particularly to that foru 
known as an l« shoe and has I 
produce an effective and lasting 
at can be set without tile employment of a 
hhuksmlth or other skilled laborer 

V t Is to produce a shoe that can be a 
sin of hoof from a mule to the Jan 


o (In 


a ship tl 


trailing log lndkallons and Hi simpHft thi 
struotlon of the mechanism necessary to arcom 
I dish the objee t 

FASTENER ATT U HMENT FOR HUB 
BKRH -F J Neiawin H shock Minn Tin 
Invention Is more particularly Intended for ap 
plication to a psdr of rubbers Tha prime object 


grading and tike work An Important object 
produce a rotary ouMfag xhovol wheal oper 
sting tea ... " _ 

and pitch the rut material onto a oonvaying or 
evatlng means, whereby to carry the material 
i a aide of the ditch 
RKHHEMER CONVERTER —A Rowuate 
•ax 80 Fifty -second Ave East South Van- 
couver It 

tar* of the side 
in type In whk one or more twyan are need 



or TNI DXTICB 


An object Is to provide a converter of this typ* 
box having a knock-out back This 
Is accomplished by cutting away the shell of tha 
the full length of the wind box thus 
a space whereby the refractory lining 


t TER HFATING SYSTEM —V E DArja 
Jones Ht Apt 5 Omaha Nob Tbs in- 
vention relates to water heating systems of ths] 
instantaneous type and has for Its object to 
provide elix Ideally controlled heating msanl 
heating the water Interposed In the length of 
waltr pipe and w herein other ntcaas la 
provided for oor trolling the supply of currrot to 
“ beater operated by the Jftow of Rm water to 


t OKKKE ROASTER — S T Hhostt 
MIsa Holley 4528 Rons Ave Dallas Texas 
This invention relate* more particularly to 
tasters of the ' ----- 

1-.J till granted to the same Inventor which 
among other things la cbaracterlasd by a roasting 
with electric hasting means, and by a 
>n means thus doing away with no: 
fumes rhe general objet ts of tbe pn 
lion ore to provide a roaster which is 
torv anil with which an 
’ thr strength of the coffee as well aa an 
foe tlvt agitation of the coffee while roasting 
FMBOHH1NG AND PRINTING MACHINE 
B R < jklxy and R Tt swaa 406 Peart Ht 
New York N Y The Invention relates to 
mae-hlm* for embossing and printing letterheads, 
nas and v tatting tart!* and other stationery 

object w (si provide a mat bine with biking and 
wiping devkes 

wl| lng of the face of the die without requiring 
aitentlon on the part of the operator a 
horn waste of the wiping material 
EN1RIFUGAL CASTING BOX — O 
lhk care Luierne Hotel 7 (Ah Ht and Amst 
a Ave Now York N Y The la vend 
itoa to a centrifugal casting machbM T 
object Is to provide a casting bo* arranged 
Insure the formation of cast rings or bands of 
high tensile strength and without danger of 
cracking the cast lings especially along the peri 
plural faces thereof Another object Is to pre- 


objects which the invention has fa 

unequal expansion of metal articles whan 
Jng the same to avoid unequal 
articles or the character mentioned during th* 
' to equalise the internal 
up fa articles while 


RAH CLAMP — O 0 Boaosog ('Tom Plains 
wis The object of the Invention la to provide an 
emergtacy rail Joint oompristsg firth plates 
adapted to embraoe the roll rods a damp tor 



a stcTiow anowiwo 
pfag the plates On tha rofls at *Wh rod rf tbs 
t each damp eonwttfag a pah at tea 


ofMsfahpMetAkh** 

' a* tha kisasr rod 



tatlonaily-opsrahU rtx» adapted i 



TOY BOAT — J Kokh, 11 E 17th fit , New 
York, N Y An object of tha Invention is to 
i the shape of a *" 


tar holding the parts together whereby a 
object Is thrown or shot against the catch tha 
parts tsfll be re l e ased tar giving the srtset of abort 
being blown up by aa explosive shell. 


WHEEL— W S Watsom 610 Hippodrome 
Bldg Cleveland, OUo The invention relates 
more particularly to the hub oanatraetfcfa of a 


of every dsrortpttau by 
manufacturers capable of use as a chmfolng MM*. 

•void tho neooartty of transfer lng the 
object Is to provide Im p rovement* fa 
table trucks as claimed fa Passat 1 140.908 


provide a device for attachment to u 

aa are used to carry heavy lands or to draw 
trailers over rough roads or exoeaslvs grades fa 
order to obtain sufficient tractive force to propel 
the vehicle and lta load without great teas of 
power The attachment consists of two similar 
rtlons one of which I* adapted for attach moot 
' each end of the rear exio of a rehjds 
COMBINED BLOW-OFF AND HOSE CON- 
NECTION FOR TIREft — H Kama 88 Court 
Newark N 1 This Invention reuses to 


raised air teaks or pumps for application to 
to garages or analogous places tbs device 
la of such a nature as to be automatically ena- 
cted from tbe container when th* dartred 
degree of pressure Is attained la tht tire 
AUXILIARY HOOD FOR AUTOMOBILE 
ENGINES — 8 T East Norwood La Among 



We wish to call attention to tha tact that we 
b fa a position to rsttdro co mp e te nt ter stag fa 
«T branch of patent or trads-mark work Otar 
•ME b composed of mrobanical, eUotrfcel and 


assist ia Em mata0aaof mmktmtwm- 
ratk apph u attona 8> ^ v - ■*— • 

th* Unhsd Htatas. 
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Dependability 

Always the gauge of the Automobile 



Into the furthermost corners of the 
world magneto ignition has carried 
the reputation of the Ford for depend- 
ability. 

That is what sells cars, dependability, 
not price. No matter what a car 
may cost, it is always judged upon 
its dependability. 

Here is proof of it — here is a man 
who would rather own the lowest 
priced car of all, with magneto igni- 
tion, than a more expensive car with 
battery ignition. 

As always, magneto ignition sup- 
plies the dependability that is lacking 
in battery ignition. 


Lsplitdorf: 

mar*. 


I Electrical Cb, Newark. HJ. • 

I ftmrbr Divis ion, U 46 MiAtf wi Aw. Gilado 

Mm nfaftow of AIRO, DOPE and SUMTER Mattefas. QoMind Magnetos and Starter Coupling 
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You can be sure of 
getting your money’s 
worth in a fine pipe by 
being sure to get one 
of the highei grades 
of WDC Pipes. They 
are made by American 
craftsmen who are not 
surpassed anywhere 
in the world. 


WM. DEMUTH 6t CO.. NEW YORK 

WORLDS LARGEST MAKERS OF f I N C PIPES 


Not tot thi ptrfto- 
tum of th* lituu of 

rtuWTH HAND 

MADK Jh,y it, 
match, d by th* 
quality qf th* yen 
uin* h'rtnch llnar 
l owl natantd by 
our own tp*ot al 
prof*** the tttwiiny 
band and 1 uUan 
1 1* btt lhe l»*t 
shops h tie thw and 
tS other shape* and 

six** m W D C 
HAND MADb 

quality al $t and 


ASBESTOS 

Aeboeto. prod eta ^ ^ Aeboeto* turn to 

KCASBEY A MATTISON COMPANY 
DIPT S t 

AMBLER PCNNA USA 

Owner* el Me wsrtS t Iwzeet AiMitei Mists 

For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 

From 9 in to 16 in 

^ Velocipede or Stand 

H up Treadle 

■ 1 1 W F ftj Berne. C. 

^ILasj At U WrtebUrted 1 > m 

SOL vine MFC eo"*' M * Jereey Clip* N i 

1 iHt Si-HWtRDILt STAMP CO. 1 

■ »-,,. -,$mi SI AMPS i ETrfKNAi FIGUItESl 
1 BRIDGEPORT CONN. 1 

WEIX D HS B WELL 

Sn’e* I Meny n »tylu V (M st n lo a* puriT*. 

Write for 1 Initial 

WILLIAMS BROS 434 W Slate ot ltkac* N T 

IHR BRIDGCPORl CHAIN CO. 
Speciilistsln SmillWiro Sbipes&FlitStsniiHngs 

Bridgeport, Conn. 

iMi.juja 



MASON’S NEWJPAT. WHIP HOIST 

dSsc^muT'Immu* SutM^bienl *2" aiTIss *rapanie 
Maaofaotnnd by VOI NFY W MASON & CO fate. 
Providence R 1 U S A 

■NOVELTIES l PATENTED AK TlCLESl 

|> Kil-rr.Si til* S T : VI -i; A :■!!! .1,'t. , I.lrltiss t| 

SOUTH BEND LATHES 

, e i-frA ^ tr Fer the Mechtae 

■fftir if IF e*J Repstr Shop 

LOW NPRCE 

WONDER ,uL 

HuJ*kt t uVm? 

fliimWP 

eLkSStii LL 


Beeonrtrarfiofi in the United States 

(Continued from pay* HO) 
information of the government a labor 
program or suggestion*, the financier who 
wants the latest information available as to 
what the treasury n going to do about 
any vexed question the business man who 
wants the latest pronouncement from all 
thi government bureaus which will affect 
the tile industry the making of pins or 
pianos or planting peanuts (an get it here 
and get it quickly 

The fourth file is a State Aitivitie* file, 
winch keeps available and fluid the work 
of the individual states 

In addition to all this the Research 
Division has made some surveys of the 
work of the government which have been 
a revelation to almost everyone who has 
st tn them The government machinery 
at W ashmgton is a mighty engine, indeed 
It is so vast that many a man who has 
liv< <1 a cog in it all his life lias no idea of 
its magnitude Hen probably for the 
first time have a senes of investigations 
liein made which have resulted m (harts 
which spread a working plan of the govern 
mint befori tin tvts of him who rtads 
The first of these (.harts shows in graphic 
form the ruonstrui lion activities of eviry 
govern mt n< department which has such 
i vt n war created organization in the 
g vi mint nt such as fuel food and rail- 
road administrations the C oum.il of 
National Deftnst itself ty ar Trade 
Board IV ar Industries Board, etc and all 
the related organisations which are extra- 
governmental such as Red Cross 
V M ( A l S t liambir of C ommerce 
lal ;r organizations ite eU In other 
words it is a birds-tji vuw of all forces 
working on any phasi of ri construction 
1 ho second t hart is of the n construction 
agmciea of the bedtral goternmmt ar- 
[ ranged by agencies Here the larger 
governmental divisions are subdivided 
s» that, for mstanci under Agrnulture 
n finds not onlv the dipartmint and its 
a livitus but those of all its bureaus 
engaged in r« w nstructiou work sui h as t he 
Ofliie of harm Management the barest 
Semce the Bureau of Highways and the 
Buriau of Markets Under Departmuit 
f I ftbor is found citations of the work of 
the Spt i ml ( omnuttee on Reorganization 
tin U S h roploj lnent St rvite, the Bureau 
if Immigration and the ( htidren s Bureau 
Ihi third chart is concerned with a 
survey of all the ofhual agencies created 
f *r war purposes exclusno of the War and 
N a vv Departments Thw chart gives the 
agi n \ the authority for its t nation its 
fun lions and whethtr permanent or 
t( runnable and if the latter the date 
( hurt four lists the re. adjustment adivi 
ties of .federal Agencies arriinged by topics 
no (hut one can hud just what and who is 
working on deinotnlunt m and placement 
wlmt gnvcrnme nt bureaus are concerned in 
so ill and polituul wtlfare work whire to 
go to gi t all inf iru atiun re luting to foreign 
in 1 el one stie trade etc 
\ I lung like this has ever bef ire been 
d me lor the gove mini nt of those who use 
the grvirnmental machinery There has 
liver bien strange us it may seem any 
ere central source of information oh to 
just what the Federal ugeneies weres at 
w rk upon This, coupled utli the diuly 
digest of reconstruction news by wb eh 
ei h department and earh bureau m each 
d pirtmint is kept advised as to what 
ev r\ ither depart mint is doing which m 
am wav affects anv re construction pro- 
gram or polity must be looked upon ns a 
work the value of which cannot be measured 
in i ither time or money but without which 
we eould individually or officially, proceed 
at best but slowly and in the dark 
t rested for and functioning expressly 
t ) aid the government all thi* re construe 
tion information is very much at the service 
of those individuals, corporations or other 
interests which need it, either by letter, 
telephone, wire or personal interview 
The Research Division is the point of 
oontact between both government as a 
whole and the functioning of parts of the 


government, between pari and ant, and 
between the public or any meafiser of , t 
and any part of the government fltaehm ry, 
eo far as reconstruction is «egioem«d' 
when it u better known to the people it 
can serve, its power for constructive effort 
m reconstruction will very evidntlj 
become immeasurable 

Hie Cue for Water Power 

(CnnltnuNt from pay* HI ) 
water power amounts to nothing at all 
and here the topography is solely respoum 
hie the entire settled portion being locate d 
in prairie oountry which possesses , 
natural water-power sites 

Nor is our northern neighbor the uni) 
one of our contemporaries that has begun 
to tap the great supply of stored sun-power 
represented by the water that runs down 
hill all over the surface of the earth In 
Great Britain traditional ooal-burn<r 
proposals have been put forward for vast 
central station plants, and careful stock 
is being taken of all the water powers of the 
United Kingdom Sinoe the outbreak of 
the war and the divorce of Italy from hir 
previous souri es of coal supply, the Italian 
Government has proceeded with an active 
water powi r policy, in 1917 and 1918 oon 
cessions were granted for 1,034,000 horse 
power Norway has developed 1,120 000 
horse power, snd plans to export current 
to Denmark Barcelona, in Spam is 
replacing steam power by hydroeloi tnoity 
In Switzerland fully a quarter of the two 
millions of hydro-horse-power available 
have been developed All these items are 
straws showing where the wind blows 
J bey indicate that other people are laying 
a better foundation fur power for the years 
to come 11 is with these jieoples that we 
miiRt compete for the world s trade 

Connecting Staten Island with 
Manhattan 

« ontlnued ft xri page Hi) 

V ork C ity An alternative route is shown 
at B I his (alls for a tunnel to 1 Ills 
Island and thence to the Jersey shore, where 
th( tube would rise out of the Bay and 
tin bne would be continued by a bridge 
within the bulkhead line of the Jersey shore 
to C unstable Hook Here a tunnel w ould 
dip under the Kill van kull and run into 
Stuten Island This plan would jkjrmhi 
all the advantages of Route A with tin 
additional advantage of providing for travi I 
out in the open through most of the course 
B >th of thcsi plans are proposed by tl e 
Staten lslnnd C number of ( ommorcc 

Route C is a direct tunnel running all the 
way from Staten Island to New \ ork 
which has been suggested by John 1 
O Rourk( 

Of course all tunnel schemes are ex- 
pensive particularly when they depend 
merely upon the traffic provided by Staten 
Island F or this reason Route D has bex u 
proposed by Gustave Lindcnthal, which 
consists of a tube under the Hudson River 
to Jtrscv ( ity and thence a railroad t > 
Bayonne with a tube under the Kill van 
Kull at ( unstable llook Such a route 
would provide for taking on passengers at 
Buvonuc and other points and would 
probably cany more traffic than would the 
direct tunnel route 

Route T proposed by 8 Johannesson is 
s radar to Route B in that it provides for 
tunnel connection with Ellis Island and 
Comnunipaw, but advantage is taken of 
Ellis Island to bring the tube out of water 
and extend it as a bridge direct to Staten 
Island without a din under the Kill van 
Kull A drawbridge would be neoessan 
to accommodate shipping ooming from 
Newark Bay through Kill van Kull Our 
frontispiece gives an illustration of thi 
proposed bridge, showing how it nses out 
of the ground at Ellw Island 1 he bridge 
is high enough to permit tugs and lighten 
to pass under at any point, but, of course, a 
drawbridge would os required for larger 
vessels The bay along the Jersey shore 
u shallow, with bed rock near tbs surface, 
so that no difficulty would bo involved in 
building bridge pis*. 
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LEGAL NOTICES 

PATENTS 


* . whi 5 h ,y° u to patent you can 
write fully and freely to Muon & 
Co for advice in regard to the host 
way of obtaining protection Please 
•end sketches or a model of your in 
vention and a description of the 
device, explaining its operation 
All communications are strictly con- 
fidential Our vast practice, extend 
ing over a period of seventy years, 
enables us in many cases to advise 
in regard to patentability without 
any expense to the client Our Hand- 
Book on Patents is sent free on re 
quest This explains our methods 
terms, etc , in regard to Patents, 
Trad* Marks, Foreign Patonts, «tc 
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1S7«) one year , 
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Ueiieu Cuba and 1 enema 
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Boleatlflo American Supplement SO, per year addi 
boaul 
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Remit by poeUI or eipree. money order bant 
draft or check 

Classified Advertisements 
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In addition to a dirwt connection with 
Manhattan, it in proposed by John T 
O’Rourke that a vehicit tunnel be run to 
Bay Ridge, as indirat cd at E 1 his tunnel 
being practically two miles in length, would 
meet with the game objection that was 
brought forth against the Hudson vehicle 
tunnel, namely the difficulty of ventilation 
A novel suggestion hag been proposed to 
overoome the vi nidation problem Vehi 
cles would not pass through the tube under 
their own power Instead there would be 
direct liutg of railroad through the tube oh 
which trams of flat car* would be run 
1 he«o truing would be electrically propelled 
and on the flat ears the vehicles would be 
carried 7 hits would provide uniform rapid 
transit for all classeg of vehicles, and thi re 
would be no poiHonous fumes liberated in 
the tunnel 

■ We shall not atti mpl to page upon the 
relative merits of these various plans, but 
it in clearly evident that something must 
be done and done Boon, to connect 8tatcn 
Island more cloBily with the city 

Better Packages and How to 
Know Them 

(Continue if from page HO) 
the nadg The wood may split or break 
- across the gram 

Anj one of th< numerous weaknesses 
of parking box construction may be dt 
m v doped in this tent until finally the ol 
n server is able to build up a box that u 
prat! it ally i qually strong m every featuri 
Boxes arc then built panked, and tested 
until the presence of this balance in design 
i *e clnarlj demonstrated Much a demon 
st rat ion will show failures ultimately oi 
currmg m avi rag< proportion m nails 
, pulling from the wood, wood pulling trow 
the nails splitting or breaking of ends 
0 sides, tops or bottoms and through the 
weakness oh of tht species themselves 


1 iwwur and Hut Unu < utfl h I rcfcrably wit 
wllcH *h v )0r Ha l ary to pi> |h 


par wank Write U h 11 luxm 
femt, Naw York ( it* 


INVENTION If* 

HAVB you a practical Inv.uUou U * II outrlxlil or 

8n%‘w.”lwiia ii 8Bnd 10 A<tam F1 * h,r Mr * 

mtALE 

HALF lnwrat can b» wound In pM< nv on mum pit w 
In forolgn muntrlM for mrt of pntoul. How h»»b< Ml 
msMdout by Practical •xp.rlmni* mcinr \ artgt I. onn 
dlttoa. Debt «uou«h to bo uwd by Uonso or tractor, 
■buds plow, cun bo dsMoliotfaixl und mis* irkml 
on wot, bocry Un« will rid. ovor stump, sod nbutrtu* 
tkms Flow, osn be remnv.il from sud returned to 
ground tty (ho »mon of « trip without extra pull oil tl * 
draft. Potent for aoi. to tusnUfSobiro s* fuau u tnuvd 
PW^IjOrUntdsrt writo to B D . Box Ml. Oity Hsll HU- 

PJkTtnrTID warer boutor tor teth tub. boou water 
aodrooia Mwm. Urns Ooc tt.bo.tod with charcoal 
artfiMsTor astursl mu Mil ontrbrht or on royalty 
ajantoM tavMbBMt for gutok buyer J e to {forth 


I hi special box testing machine, at 
the h orest ProdintH Laboratory at Madi 
gon, W is have been of t onsidcrablo st rvict 
(luring the war Hpicihtatmua prepared 
largely m thi II N Forest Hervice were 
adopted t>v the (,um ral Staff for the entiri 
War Departmint These specifications 
allow the us< of all species of wood suit 
able for boxts and crates and require 
diffen nt thicknesses of materia), spin mg . 
and sue of ntuls clc depending oft the 
requiremints of ust These general speci- 
fications have redm t d costs very materially, 
mcronsf d the sources of supply, and opened 
tht held to package manufacturers 
generally 

About 20 typos of boxes have been re- 
designed for the Ordnance Department of 
thi Army and other bureaus and services 
1 he Ordnance 1>< partmuit reports that the 
Service reeommt udations have proven of 
immenso value the boxes recommended 
have gmiernlh proven < heaper than tho j 
original designs ow ing to tho use of a large 
number of spioiea rathir than white pine j 
alom and tho ust of standard types of j 
(onstnirtion and standard thieknessis of | 


Savmg in Space in Overseas Shipment. 

Tin boxes recommended have generally 
been of considurably bss displacement than 
original designs, aud tho money value of 
the shipping space saved has been a very 
large item As specific examples, in w 
specifications for ordnance equipment 
boxes made possible the use of about 30 
species rather than high-grade white pim 
alone, admitted thmntr material, aud 
saved cargo spate These boxes won 
• hipped by the million There Whs n 
distinit space saving in grenade boxes 
through redesign and shipments wore made 
by thousands A redesign of a box to 
carry JO one-pound cans of saddle soap 
saved 43 per cent m cargo space A box 
designed to tarry 140 pounds of cannon 
powder was redesigned and effected a 
saving of 14 per oent in cargo space A 
box designed to carry two Browning 
automatic) machine rifles with equipment 
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"TUB JVOB THAT HOLDS ITS ^SHAM" 
$ 4*00 $ 4-80 $ 5-00 $$00 $ 7-00 & $ 8-00 
IF you have been paving $10.00 to $12.00 for fine 
1 shoes, a trial will convince you that for style, 
comfort and service W.LDouglas $7.00 and $8.00 
shoes are equally as good and will give excellent 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W L. Douglas , 
name and the retail price is stamped on the bottom.! 
The stamped price is W. L. Douglas personal guar-t 
antee that the shoes are always worth the price 



mid for them. The retail prices are 


same everywhere. 


Stuping the price on every pair of shoes is s protection against high 
prices end unreasonable profits is only one example of the conataat en- 
deavor of W.LDsttgUs to protect his customers. The quality of W. L 
Douglas product is guaranteed by more than 40 years experience ia 
■along fine shoes. The smart styles are the leaders in the faahton 
centos ol America. They are made in a well -equipped factory at 
Brockton, Mu., by the highest paid, skilled shoemakers under the 
direction and supervision of experienced men, all working within honest 
determination to make the best shoes for the pnee that money can buy. 

CAUTION— Before you buy be .ure W.L.Dougla* 
name end the retell price 1. .temped on the bottom 
and the m.ide top feeing If the .temped price 
has been mutilated, BEWARE OF FRAUD. 


KOR-KER 

PRESERVES TIRES I 


r Monarch Lathes 
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The Monarch Machine Tool Co. 

103 Oafc Street Sidney Ohio 


Gives 50% more 

nulesge 

Seal, puncture* i 

nriaotly 

Slop, .low led. 


Keep* tire, fully 

inflated 
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IMPORTANT ANNOUNCEMENT 

T HE large increase in our practice before the Patent Office 
since the close of the war has led to our opening an office 
in the City of Chicago for the convenience of clients in the 
middle west It is located in the Tower Building corner of 
Michigan Avenue and Madison Street 

The SCIENTIFIC AMERICAN has for many years had an 
office in the Peoples Gas Building This office has been trans 
ferred to the Tower Building and is consolidated with the new 
office of Munn &- Co 

CHICAGO OFFICE MUNN &■ CO WASHINGTON OFF1C 

To**r« fcddma Fauni Artom«yj SeMmifie An. ,n BwUw, 

Mlcttoui Ami Woolworth Bu<M n. BiWw»y 415 F Si mi 
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DURAND 

STEEL RACKS 



Labor is Expensive 
Space is Valuable! 

P > your stock room 100 per 
cent efficient? 

Our engineer* recently laid out an instal- 
lation of Durand steel racks and shelving 
for a well-known automobile company 
This equipment gave them over 60°, ad- 
ditional storage capacity And yet no in 
crease in help was needed to handle stock! 
This is but one instance selected from many 

Can we do the same for yon? Our En- 
gineering Department is at yonr service. 


Durand Steel Locker Co. 

1574 Fl DorWi Bk. NS* 

Chicago 


Typon for all purposes 
and /or mil Immgrnagtt 


Perfect alignaent 

(Ltossotlo 3vt>* 

Al I on one MULTIPLEX 


Make Your 
Writing T-a-l-k! 

Multiplex Hammond 

“Standard Writing Mackitu " 

-SStii. lIUvIUm powr of emsfcui. telo 

Writ* to4«v <«v FREE BOOKLET 

ItwIUStowyuuliow^siUi tta MulUslex^rjj 
mitWr— how r u c» 11 drlv^huiuli '» ifli'crtr-cmil] 
f «i sent Uw fullnoM of 70m nrjmuieul hi w 
you iKn write with tin same murinc-lug. t re 
Itajr uw> jn *o*»klng-»a uiWtt hotora 

Send for FREE PAMPHLET 
TW Prradtt ml Ha Tjwvnter 



HAMMOffl) TYPEWRITER CO. SlVrwSi^cfft 

PORTABLE Modal 


was redesigned with a saving of ZS per east, 
both in cargo space and material A bog 
designed to hold 10 U 8 1017 model 
rifle* was redesiguud and S3 per cent of 
cargo spar* saved A redesign of a harness 
bon saved more than two cu ft per box 
Official r< ports from franco say that 
since the first of July broken packages 
received are only 15 jh r rent of poor losses 
and now lompare favorably with domestic 
shipments Ihis is in part due to the 
application of the insults furnished by 
the 1 orent Herviot 

Iteeommmuiations hy Service experts on 
waterproof case lining paper were adopted 
by the Ordnance Department of the Army 
for all packing boxes containing personal 
umi horse equipment and bails and are 
r» ported to have proven very satisfactory 
1 orest Service ruiommendations con- 
cerning the water proofing of labels were 
adoptid by the Ordnance Department of 
the Army with satisfactory results, and 
later win approved by the General Staff 
for the War lit part meet 

Various misi i llaueous investigations 
madi on strapping seals patent boxes, 
etc are reported by the Ordnance Depart- 
mi nt to have bon of great value in that 
the) have permitted the adoption 
standard spr i dilations, insuring material 
of safe and standard quality 

The Cockpit of the Transatlantic 
Seaplanes 

(Continued from puff if) 
the com pas* was an indication, might 
actually be moving on a course diverging 
(onsiderabh from tin true oourec The* 
drift indicator works in cooperation with 
some tixed mark upon the surface of the 
water and to providi such a mark the 
navigator carries bombs which are dropped 
and iguiti upon striking the water giving 
forth for several minutes a dense smoke and 
a bright light If the ship is being driven 
by tin. wind nay to the south of her course, 
tilt object on the water will apjx ar to move 
north uirotis tbi vessels course and vice 
11} means of the drift indicator the 
amount of this movement w a given tuna is 
reiordid Sinn the navigator knows his 
elevation above the water and his own 
speed he is able to calculate the speed ami 
course of the wind A simple calculation 
will now tell him how much he must head 
up into the wind to maintain bis 
upon Its true course 

In the event of dense fog interfering with 
the use of the drift indii a tor, the navigat 

assisted by his radio compass 
whu h, if all goes well will give him warn- 
ing, if hi begins to diverge from his oourse 
Ihc two little cylinders which will be 
noticed in our photograph attached to the 
bow of the boat an two very powerful 
flares for use in night landing 

s, they are drawn down by elastio cords 
as to project diagonally towards the 
point of landing they arc ignited elec- 
trically and throw a strong illumination 
upon a considerable area of the water below 
and in front of the airplane 

A Megaphone of Novel Design 

(Continued from page 444) 
placed at the small end of the megaphone 
Sounds in the air, such as that of an air- 
plani ma\ be locatid by this method 
1 hi megaphoni is held with the major axis 
of the apirtun horizontal and then moved 
around in a horizontal cm le until the air- 
plane sound is heard 1 his locates it in a 
vertical m< ndian 1 he megaphone u 
then turned with major axis vertical and 
moved on tin vortical meridian until the 
sound is again a maximum when it will be 
found to point directly at the airplane 
1 his may hi done with the eyes shut and 
morn qunkl) than it takes to tell it 
The form of aperture need not be 
rcctungular An elliptical aperture will 
bring the Bame result , the essential con- 
dition being that one axis is greater than 
the other and both proportioned for maxi- 
mum effect to the average wave length of 
sound It is applicable for rnusio as well 
as speaking. 


Heating Water by Mean of 
Electrolysis 

(Continued from pope 441) 

Cylinder* fitted inside one another, 
bare used instead of plates In order to 
make it as < ompaet ns possible the cylinders 
ate plated very close together, being 
separated hy inch The can is some- 
thing like a coffee pot being 10 rnchee high 
inches diam 1 he three plug con- 
i DIF art for the three phases 
The cold watir passes first into the inner | 
portion ot thi can and then flows into the 
spaces between the cylinders, and so 
reaehi * the mouth 0 It can bo hung on 
any water tap The temperature can be 
regulate d l v cutting out one of the phases, 
exact! v »* in the other type Tests have 
shown tint y> amperes at 220 volts will 
boil one gallon of water According to the 
speed at which the water passes through 
the oan it* temperature will be warm or 
hut 

Recent Patent Decisions 

W ill HI a defendant sold an infringing 
washing motor, and the ordinary 
sales unil e (insisted of the tub fixtures, and 
infringing motor held that the profits 
from tie » ile of fixtures could be recovered 
only ii m f r as the fixtures were useful 
sold) ii e nine it ion with the style of motor 
infringed und (omphnuant could not 
recovti pi eltts on that part of the fixtures 
which hi Id Ik used in connection with 

other st \ les of motors An infringer, 
counting lor profits, is entitled to oredit 
for thi t \pi usi of advertising the infring- 
ing art ill Whe re the infringement was 
ddibirate all doubts us to profits should 
bo resolved against the infringer — Coffield 
Motor H u«Ur < o t> Waifnt l ffg Co , U A 
CCA JM i 
la the patent for an invention to treat 
the hum m body by confining and applying 
electri light and electric heat hv means of 
an cnul ipmg chamber the record dis- 
close* u former patent issued to one 
Gohliu in I *t00 It shows that Gohlin 
conceived tin idea of applying heat and 
light generated by electricity to the body 
below tl e shoulders He used two struc- 
tures in h mounted on a standard and 
up on either aide of the bed 
table on whuh tho patient rested from 
these supporting standards curved parts 
proje tid inwutdly and formed a top, and 
the two met and made a chamber sub- 
stantial!) the length of the human body 
Curt on* we n then draw n at the end of 
each 1 1 amber and the elect rmty turned on 
Two mid u half years after the issuance 
of this pat e nt the patent in suit w an applied 
for It is quite manifest that when the 
patent in suit won applied for the applicant 
was unaware of what (»ohlin had done or 
of hi* pule nt and realised his own improve- 
ment Thin he filed a new application 
propei I \ de scribing what he brought into 
the art This was a simple easily movable, 
readili adjustable apparatus without stand- 
ards or supjiort ft was adapted to take 
such different forms that it could be used 
built or part of the body, and thus 
i handier which could m sue and 
shape bring its walls into closer relation 
to the nn nil e r to be affected by its radiated 
heat and light He dispensed with stand- 
ards bv suspending his simple apparatus 
by idling mrds Thu allowed it to be 
swung about and to be placed in any posi- 
tion desired It could be picked up by a 
handle Hi used a hinge which allowed 
the side s t he adjusted and wrapped about 
is he uti d part Held that the patent 
entitled to a construction broad enough 
to pi ole <t thi valuable contribution of the 
patent) is to tho art — Edmunds v Perlman, 

U it C C A of Pa 

Tin wardrobo trunk was produced by 
Seward at first, and had w combination a 
gate hanger pivotally mounted within the 
cover portion, brackets extending laterally 
from said gate hanger, and garment 
hangers having a two-pomted suspension 
mounted upon said bracket Ax non as 
(Continued on page 441) 
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lead* , thoroughly i 
perfectly grained wood: ex- 
actness oi grading, e/myt. in 
every buHvidiial pencil — 
make the far-famed VENUS 
Pencils Perfection tor any 
imaginable Pencil Purpose. 
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AUTOGLAS 



is the World’s most comfortable and 
efficient Automobile Goggle 

Perfectly ventilated, it fits closely the 
contour of the ft ms, excluding all wind, dust 
snd flying particles 

Procurable from ell Opticians, Motor 


We will gladly supply address of 


F. A. HARDY & CO. 

Dept D Box BS4, Chicago, IB. 



axpuaiv* repairs and irriuvlnc 
dslay*. at th« mms time obtain* zuzimun 
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-and SEATTLE endorses Republic Truths 


B*m ttte probably baa more mile* of steep trade* 
than any other city in America The conatant up- 
hill grind i* trying on motor truck* 


Frye A Company well known packers bought 
their first Republic several years ago and have 
steadily added more until they now have eleven 
They say The aatiefactory service which our 
first Republic Truck gave ut has been duplicated 
by every Republic we own 

Cudehy Packing Company operate ij Republic 
Truck* They say Our Republic Trucks are 
the most satisfactory trucks which we have in 
service 

E B Holmes Lumber & Fuel Company aay 
"Our hauling problem 11 a difficult one but 
Republic* have solved it absolutely handling 
overload* of heavy materials economically over 


for four year* and they *ay The firat Republic 
we bought ia still working perfectly As our bust 
ness has expanded we have added more and expect 
eventually to use nothing but Republics 
From practically every Seattle uaer have come 
similar axprceaiona of approval Thty are buying 
more Republics whenever they add to their fleets 
The number of Republi s in Seattle la growing at 
a rate that ia significant to the truck buyer who 
seeks an answer to the question of the best truck 


Not only in Seattle but wherever trucks are usi 
you will find Ret ubl performance emphatical 
endorsed by the repeat orders for Republic True! 
which owners consistently continue to place 
Mora than 1400 Republic Service Stations 1 
located that every 1 irt of the United States 
served efficiently contribute to the satisfaction 
Republic Truck users 

REPUBLIC MOTOR TRUCK CO INC 


The “Yellow Chassis’’ Truck* — that serve so well 
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You are the heir of all the ages 


Have you claimed your in- 
heritance? 

Every age has w llled you 
something. Every age has 
recorded its meditations, its 
beliefs, hopes, and fears on 
the written or printed page 
—for you. 

Have you been letting that 
inheritance slip through 
your fingers? Have you 
been like the man who 
when told of an ancestral 
estate in Europe which 
might be his if he took the 
\ proper measures, con- 
r F \ sidered it too much 

COLLIER \ 

onMMh \ trouble and ex- 
^ pense to claim? 
\ No wonder 


lately fire, pi* 
me the little book dr 
•cubing the femou, Hi 


Five Foot Shelf of Booka i 
cont* n ng the plan of read ig rrc m 
mended by Dr El ot of Harvard 


Do you want this 
free book? 



A book that contain* Dr Eliot a remarkable 
eiHy on “Liberal Education ? A book that 
contain* a valuable Guide to Reading? A 
book that contain* a wealth of illustration* 
and extract* from great writer, and critic*? 
"The mott delightful little book about book* 
1 ever aaw, ’ *ay» one pleated recipient Wo 
are tending thi* descriptive book out free 
— tunply to spread abroad a better idea of 
Dr Eliot’* achievement Do you want thi* 
book absolutely free and without obligation? 
If you do, ate that coupon below — NOW 


written things where so 
much is rubbish. 

But a great expert has taken 
the time and responsibility 
of choosing the gold of 
your inheritance from the 
dross. 

Here is what Dr. Eliot of 
Harvard has done. He 
has chosen out of each age 
its writings that best ex- 
press its spirit. Then he 
has arranged and coordi- 
nated his whole selection of 
over 400 masterpieces so 
that it mirrors the stream 
of civilization — mirrors it 
as vividly as life. 


\ 


N you should feel so, if 
\ you have fumbled 
\ helplessly through 
\ the confused 
“ \ mass of 


This is your inheritance. 

You are cheating yourself 
unless you possess it. You cannot win the 
truest success and happiness without it 
And here in the Harvard Classics you 
have it in marvelously compact, usable 
form. The free book tells you all about it 
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disclosed it, his trunk went into 
uuh wide use that his combination at- 
le acted the eyes of infringers In thi du- 
logures of the Patent Office theae in- 
fringers found nothing but Seward e 
um’nnation, and they now urge that in 
(ho archives of the patent office tin re 
i xirtt not Seward s workable combination 
I ut isolated elements of that combination 
vlnoh should have suggested to him his 
successful combination Held, that Sew- 
irds was an original conception every 
i lntnent of which cooperating m a ni w 
vorking way, made Sewards tiunk a 
success i arlier trunks weri failure » 
Seward gave the public something work- 
able and novel and the public put its seal 
of approval on hw work and the eourt 
sustains the validity of the patent — Rauch 
bach-OoUUmtlh Co i hevard Trunk dl Bug 
l o , U S C ( A of S J 
The invention relating to the eumme reial 
construction of sound retoidx in having 
for its objeet the production of a number 
of copies of an original r< cord of a grapliei- 
phone, consists in i utting or i ugraving 
upon a tablet of suitable material bv means 
of the lateral vibrations of a stilus a 
record groove of uniform depth and himng 
lateral undulations corresponding to the 
sound wave next coating the same veith a 
touting material, then forming n matrix 
thereon by eleitridosis and finally separat- 
ing this matrix and pressing the same mlo 
a tablet of suitable material Suit for 
infringement l he < laiuix e f the patentees 
are for a combination and it is tohh tided 
on behalf of the invention above dtHtnbed 
,alleel the Jones Process that the great 
value of it lavs in the matrix although in 
prior trials the courts hold differcntl) 
The Tones patent held not infringed \ 
patent issued paneling apple at ion for the 
one m suit, although on a prior tipphea 
turn is not m a prior ait flux patent 
has been the subje < t miitti r of e nnsulcrahli 
litigation and was adjudged valid hi 
A inoricun tiruphnphone ( o v Universal 
Talking Machine Mfg < u and mime v 

American Record ( o and Vuiuiiuii 
Graphaphone Co v Leeds & ( atUn ( n 
— American (traplta photic (a i Jimoeii 
Rhonogruph ( o IT S l) ( >/ \ ) 

The patent htum is an invention foi 
improvement* in el< 1 1 1 o-mei harm nl watii 
wheej governors In his specifications 
the inventor sets foith that governors 
used to regulate! the water supply to the 
water wheel ill general emulate only t 
open or close the wate r win el gate, tlureb) 
allowing the admission of a greater or less 
»upply of watci The first effect e f sue h 
opening or e losing of the gate owing to the 
inertia of the water, is always the opposite 
to that which it is desired to bring about, 
t < the opening of the gate operating 
to momentarily eause loss velocity of 
water at the wheel, owing to the great 
onfiie the water has to flow through 
and, vice versa, the closing ejf the gate 
operating to momentarily cause an increase 
of velocity, owing to the contraction of the 
onfloo 'I o oven come those opposite effects, 
the patentee provides a by-pass Inserted 
into the flume at a point near the watt r 
gate and a gats in the by-pass controlled 
by the same governing meehamcm that 
controls the water gate and operating to 
allow a greater or less flow through the by- 
pass, aooordlng as the water gate is being 
dosed or opened Other principal features 
relate to means for preventing excessive 
action of the governor and to control of the 
governor by a dynamo driven by the water 
wheel Appellant oontends that prior to 
this patent there prevailed m the art an 
absolute want of sensitive speed gove mng 
and that there were fluctuations occurring 
m the supply of electrical energy produced 
by any generating unit Obviously con- 
stant speed in the use of power from a water 
wheel is desirable, and inventor* have 
sought to maintain an equilibrium between 
die power of the water projected upon the 
buckets or Modes of the water wheel and 


mechanical power being taken from the 
water wheel There never before lias been 
a water wheel governm constructed in 
accord with the drawings and spoeifiia- 
tions of the patent m suit lhe si ope of 
every patent is limited t lhe invention 
described in the e 1 mux n ml in t lie light 
of the specification A patent for l elevieo 
whith has never gone into aetual use may 
properly be limited t » what is plainly 
shown and dwtimtlv e burned \ppeal 
from a dor re o diainixsing the eomplalut 
of appellant, Heurv upon the gnmnel that 
the Lyndon patent line involve el wax not 
infringed Held n it infringed — Henry > 

< ity of Levs Anyth l St f 1 f ( al 

Our Trans-Atlantic Dirigible Fntry 

(f tmtinurt jr m JUV W 
favorable winds Under tin mewl favor- 
able conditions the dirigible cun re- 
main aloft some 70 hours at n speed 
of some JO miles an houi 1 lie engines in 
this ease Ivcing run singly and alternately 
so u* to economise fuel 

Ah like ly ax not the t 'i has be e u jiro 
vided with extra fuel tanks for the gicat 
flight, but nothing official has been gtvue 
out about (he matter It would see m that 
the average speed maintained on the hrat 
leg of tht flight taking into eonside ration 
the fn.voiu.blu winds, was not ax gnat 
is it might bn lienee the inhume foi 
l< ws that the. gasoline eapaiily has been 
m ite rial) v increased so us to permit of a 
non stop flight between .Newfoundland 
and the tiutisb Isle r> instead e f the shorter 
Nc wfoundland Azou s route to be taken 
by the seaplanes 

One novel feature of the ru I o installs 
turn of the ( *> is the ne ri il which is 
stretched within the large gus bug lhe 
trunsmillil is xeid to hive i I uige of 160 
miles while the Terming range is many 
tunes that In ildilim i olio wires are- 
muiiig from the Hlem of the boa) to the 
rudder tail, these wires being probuhly 
; inti nde d as a i tpu it\ gre un I 1 1m ladio 
installation ilxo lnehlilcH » niello telephone 
w hie h e an 1 e use d for ii le ph uung to near- 
| by dixtioyors anil uthe r ships 

Hie i lee trie ill mstalluhni ot thi (-5 
i includes all the hgllx meessary for night 
flying Huts there iil suffiii nt lights m 
tin bod) to furnish uinpli illuininatiun for 
the erew, while un\ igatiomil lights are 
provided in true, ship style Ihere are the 
usual reel and gre in limning lights ua 
well as k reel (ml light in addition the 
ship earner a six inch Hells si nrohlighl for 
signaling ter ships on the venter tnd other 
aircraft 

Use of Molybdenum in Making Steel 

F U UROMOTYBDI NUM is added to 
steel as a hxed addition, nearly all the 
molybdenum re maining m the slued, ao- 
rording to a prominent American metal- 
lurgist It is supposed to give this steel 
propertie s similar to t hose of tungsten 
steel, blit only out third to one half as 
much molybdenum is neiessurv that is 
where regular higu-speod steel contains 
18 jier cent tungsten ft to 9 per cent of 
molybdenum may be substituted How- 
ever it gives these propci tie s only whe n the 
addition is properly made and proper beat 
treatment follows The regulation of these 
factors caused so much trouble and expense 
that, in the United states, the manufac- 
ture of molybdenum high-speed tool steels 
has been prartii ally discontinued for several 
years It is uaed for this purpose in other 
countries, howevor, to a considerable ex- 
tent At the present time it is mainly 
employed lu tool steel as on auxiliary rather 
than as a major constituent Varwu* 
reasons have been assigned for the dis- 
continuance of the use of molybdenum 
Taylor found that molybdenum in rapid 
steel caused irregular performance, that 
steels of the same composition, and having 
had seemingly the name treatment, gave 
large variations in their maximum cutting 
speeds One manufacturer has stated that 
the ingots crack in forging, the toots crack 
on quenching and molybdenum appear* to 
volatilise from the *teel when heated 
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and with bore above 
mercury column in- 
suring stability and 
resistance at high 
temperatures. A vital 
feature of their con- 
struction Is the $inv 
process of artificial 
ageing, which secure* 
permanent accuracy 
of scale indications 

The valuable Ifcot 
catalogue will be 
mailed you on request 
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RAYMOND ROBINS’ 

Sensational Story of 

BOLSHEVIST RUSSIA 

begins in the Metropolitan 


/ shall adopt the spirit of what you lay in somsthmg 1 am writ • 
in# as to ths tssson of Russia for as Thin isn ‘t anybody in this 
country ! am so anxious to in and to hoar at length exactly along 
the lines you speak of as you THEODORE ROOSEVEL T 

in a loiter to Raymond Robmi In 1918 



NEW BOOKS, ETC. 

Ths Gboorapht or Eoaors Edited 
Ellsworth Huntington and Herbert 
Gregory New Haven Yale University 
Frew, 1016 8vo , 96 pp 
Prepared under the auspice* at the Division of I 


tiundl tbietext which tt i» Intended to tiaborete 
iter presents tome aspects of European toot 
raphy for the iw of members of the Btudsots 
Army Training Corps A group of men in active 
government service have collaborated to aupply 
the existing defldonc-y in the quantity and quality 


B olshevism is a feet 

It has overspread 
Russia like a torrent and is 
sweeping Eastern Europe 
The days of ignoring it, of 
just calling it hard names i 
are past Now we must 
face it, recognize it, under 
stand it 

The American who| 
knows Bolshevism, who 
dealt with Bolshevists daily 
who has rubbed shoulders 
with the thing that is send- 


t hysloal aortal industrial and International re- , 
latinos form a promising nucleus for the projected j 
work A short but wed-selected bibliography is 
appended 

[NfHODt CTION TO OftOANlC CuXMtSTBT 
By John lappan Stoddard, Professor 
of ( hemistry in Smith ( o Liege Phila- 
delphia P Blakislon s Son and Com- 
pany 1918 12ino 428 pp , illustrated 
Thia ia a vrey good text for use in connection 
with tho lectures recitations and laboratory work 
k < nllege first course The student should 
I its direct teachings with clear ideas os to 
principles of organic chemistry and Its relo- 
s to Ktmrsl chemistry and of the part ployed , 
he former In our evetyday life and Industry I 


of terror, has consented to ; 
tell the story of Bolshevist 
Russia to the American 
people through the pages of | 

Raymond robins th* Metropolitan Magazine 

Raymond Robins went 
to Russia for the Red Cross in the early days of Kerensky. His 
appointment was the result of Colonel Roosevelt’s earnest plea 
Roosevelt knew his man 

Robins’ job was to feed starving women, and children When 
Kerensky fell and Lenin and Trotsky rode into power it was 
still Robins’ job to feed those who hungered. It was no time for 
quibbling or for politics It was time for bread. 

Robins went to Lenin and Trotsky He demanded a free 
field and no interference Would they trust him ? They did and 
Robins became the unofficial American representative to the 
Bolshevist group 

Robins will tell the whole story — for the first time, the real 
facts Grown-up America should not fear facts It will be sup- 
plemented with reproductions of sensational documents, the ex- „ „ mn w can Mll0 M ^ 
istence of which has never been suspected and which light up *pi*natkm without wsdint? through m 
every step of this remarkable story It is dramatic, thrilling 'iu P 1L* ActZ' thta 
narrative of adventure among the shifting and turbulent scenes ' ,o «*■»»«■» many or the i**.i n vofred question* 
of an uprising of one hundred and eighty millions of people | w.£i, dLTg.lZi'L™ 

Through the story stalks the voluble Trotsky and the shrewd, " f th *" 0, ' k ™* ukBt p^of ov« 

capable Lenin, planning behind his slits of eyes a world in revolt | mruu d«rkkma and wbor cuu. and 
These two men Robins saw on an average of three times a week f ," " 
for more than five months He learned their philosophy from 
their own lips. 

Raymond Robins’ story of Bolshevist Russia, as told to William 
Hard, begins m the June Metropolitan and will run for six issues 


natural olla and fata on uric add and (ho 
rim hoses and on the proteins and in other 
iva improvtw upon (he original edition 
nr UsiroMB PHOTOflRAPHIC Ex 

POHt rk Record and Diarv 1919 
New York Burroughs Wellcome and 
< o 266 pp Illustrated 

I ilia flap-cover pocket book combine* 
nfBct and attrac tlvi fom much practical 
’ ri itl m receipt* amt (able* blank sections 
[trlv ruled for reoordii of negative expotum 
try entries and memoranda and a raovahle- 
ik « xpo* ire calculator The Putt hu proved of 
Kreaioet convenience ti photographer* the 
rt I on and tlila year it odds an improvement 
wbi h It lx mode to toll the 
a glance by ti 

hr Smpui lLitiNt Indubtht By Rov 
WiUraarlh Kelly nnd Frederick J Alien 
lntrodut iton by L hurl oh M Schwab 
Now Turk and Boston Houghton 
Mifflin < oiupany 1018 8vo 208 
pj illustiuted 

It «u a question of building ship* faster than 
ih 1 boat* could sink them— -and wc did it 
II vw wc did it I* told in Uu olfli l»l and authorita- 
tive hoe k written with the assistance of the 
sliipi lug board It show* a vast highly Intricate 
fnlustry developing with magical rapidity from 
a r Ti nucleus More than a hundred sharp 
[ I U graphic reprodi* ' ' 
l last'd by the varlo it trad e tn tin step-hy step 
l ductkin of a ship there art view* of yard* and 
sh p* and vessels and launching* The de*trlp 
tit n* Interesting to the general reader will be 
1 Llpful to them wito are looking to naval orahi 
tect ire oi executive positions as vocation* and 
will forward the understanding 
f the routine worker Every activity from the 
caking I f the blue-print to tbo launching of tbe 
vowel is made plain by qualified teachers 
Standard Mani ai of tub Income Tax 
1910 New York Standard Statistics 
1 mnpany Inc tivo 1374 pp 
This oir II nt i spositinn offer* definite aid 
J petit the taxi ay nr needs i xplniued sad 

Vo the 



the Department* of 8 
chueett* institute of Technology 
8niDiB8 in Eutonto-PHTWOhoar (Ann l 
and Vegetable ) By Arthur E Ban , 
New York E P Dutton and Co , 191K 
8vo 291 pp illustrated 
These researches present a new view of i 
operating force* of the llvtng organism and d 
from the authors discovery while cable- test k 
in Detagoa Day that the electrical currents r 
own body disturbed tbe readings of i 
galvanometer The work record* some m „ 
interesting experiroenta in support of the elect rind 
structure and hint Uon of plant llf« and proem i* 
to elarteo-physlology the nature of the net 
impulse oell reproduction unipolar and hlpoli 
coUs the organs of sense etc with an interpret. 


METR0P0UTAN 


FOR JUNE ALL NEWSSTANDS TODAY 


25 CENTS 


•nlsbee a complete 
plcal prol,lcm* solved are tbe determination 
I invested eapltoj the computation of the net 
t ixable liieoinu and of surtax tho interpretation 
f tax-free bonds stock dividend* and the 
illnwahle deduction of certain taxes Hundred* 
f snarls trt untangled many of them by letters 
fret t the Commissioner of Internal Revenue 
Nutn roue tucstlon* from taxpayer* are fully 
wtswmd and a soparate supplement Is a part of 
the service rendered 

iro Mbchak— ^ „ „ 

- Material* By Charles 

8 B and William A Johnston, 8 R 
New York John Wllev and 8ong, 1019 
Hvo £56 pp illustrated 


with a knowledge of calculus statics and dmsndat 


work that seems Hkely to open tl 
tw and fruitful conception of the par 
played by electricity In the human economy 
Thb British Navy in Battle R> 
Arthur H Pollen Garden City N S 
lloubloday Page and C ompany, 191 
8vo 158 pp illustrated 
Whitehall bad blundered With a navy wham 
every tradition goaded H to offensive actioi 
Whitehall long Insisted upon timorous— beraw. 
tmlroaglnatlvt and Ignorant — caution In tl i 

work by England « great naval export the result 
of this pollrv and it* revet sal are shown In tn 
stti ties of t he w 
Rritish units ant 

root doctrines expounded and t 
victory re-stated all so plainly that the gene 
reader Is never bewildered Every lmporta 
or lion is exhaustively analysed yet the** analyser, 
an tense with the spirit of advonturn It is 
work every American should read for it* less, t s 
cannot be too universally pondered 
My Likb By Sir Hiram 8 Maxm 
London Methuen and ( o , Ltd 8vo 
22 2 pp illustrated 

In this large dearly printed work ths Maim 
born rclobrltv whose name is so closely ktantilh-d 
with tho automatic gun tell* the story of 11* 
crowded Ilf It 1* a simple direct almost nalv 
account full of conversation and anecdote. Tl 
author takes a boyish pride In his own achktv 
moots and this adtti rather than detracts from 1 1 
Intel eat of the volume His first invention wo* 
on automatic mouse trap he was something of u 
prise lighter had s week at a bartender vanquished 
an obstreperous bull with bare hands and I 
vented gas machine* steam trap* looomoth 
headlight* sod tbe electric regulator tbotwon hit 
' s decoration of tbe Leyton 4 Honncvr ft an 
his inventions ore shown In ths lUustcatlcms 
Including the automatic gun in various stage* 
His flying machine experiments are recounted 
Ms sunoeta with smokeless powder and many 
other schlrvemsot* It is the tnterewtins and n< t 
autobiography of a chronl 

Tins Starrbtt Data Book for Ma 
chinists Vol II of tbo Btarrett Books 
Athol Moss The L 8 Btamtt Com 
puny 1916 l2mo 170 pp , illustrated 


» i great amount 


tabular form KamlUorily with machines ant 
' taken tot granted It thus supplement, 
which dealt with tbe how and why <> 
operations and procedures As * work of refer 

park into si 
of useful tofhrntatiuo 
Studies in Electro Pathology By A 
White Robertson, L R C P and 8 E 
New York E P Dutton and Co 
1918 8vo , 304 pp illustrated 
The author traces disease to a disturbance of 
equilibrium in tht ohsmktal and oleeirica) activities 
or tbe oell aod examines such curative medium* 
promise a restoration of normal conditions 






Modern Merchandising 

How Motor Truck $ Bring the 
Big-City Store to the Country 

Modem transportation methods are carrying 
city advantages into the country district* 

The city merchant— through the medium of 
truck deliveries— now offers the benefits of his big 
buying power to suburban residents as well 

Federal trucks are carrying the Suburban De- 
liveries of Crowley, Milner & Co. — one of Detroit’s 
leading department stores — to towns for thirty 
miles around. 

They haul loads of furniture and other house- 
hold supplies — ensuring punctual delivery even 
to the outlying points. 

A striking example, this, of how motor trucks 
— Federate in particular —haste swept away the 
barriers of distance, and pushed the city-limit* 
back to the suburbanite’s very door. 

Ptitra] Traffic Nttoc' . a mage* twf m t j tr m malar 
kanfogt, w » n I* oont on rtfooot anwHwi 


Federal Motor Truck Company, 
Detroit, Michigan 


St mO m tb M9m a A faf ta— 
BoM Btttor Mnoi* 



CIENTIFIC 


* m rf— mu m M. MW, t Ht «n * *0W Tafc MfWy «— » M» *«Mt 





Wasted Horsepower— and the G. T. M. 


It imu a Mpmnd thrift of power and a trouble makmr of the 
lint clui, that main-drive in the Ell Paso Brick Company's 
plant. Some yean ago it waa all right, but aa the company 
grew it got worae and worse. Every kind and many grades of 
belt were tried on it They alipped and jumped and stretch ad. 
They wasted horsepower-hours by the hundred. Most of them 
lasted only four or six months. The most expensive ran their 
unreliable way for about a year. They made that main-drive 
one of the most costly things in the plant Finally the man- 
ager. Mr. Rodgers, asked a G. T. M. — Goodyear Technical 
Man — to call. 

The C. T. M. — our Mr. Watson — i M< told by Mr. Rodgers that 
it was planned to try out an 16-inch 6-ply Goodyear Belt of 
Blue Streak construction, but that it would be a good thing to 
look over the drive first The G. T. M. thought it would be a 
good thing to *tud]i the drive — so they went and looked and 
measured. 

There was 300 horsepower coming off a fly wheel with a 
40-inch face and intended for delivery to a shaft-pulley oiih an 
1 8-inch face. But 105 of the 300 were being wasted by slip- 
page. because that line-shaft pulley-face hadn't grown with the 
plant When the plant waa young it had been all right, but as 
production and loads increased, it became much too small. 

The G. T. M. recommended to Mr. Rodwtre that he put on a 
line-shaft pulley with a face to take a 30-inch belt, specified a 
30-inch 6-ply Blue Streak, stated his reasons, and was told to 
go ahead. He did. When the belt came, the G. T. M. want 
and bought the proper fasteners himself, just to make sure that 


they would be the right size. The belt and the new pulley were 
installed in April, 1916, and that main-drive has been a joy 
ever since. 

From tho Rret more (hem 100 o f thm 106 horsepower 
formerly wasted has been saved. The belt runs with perfect 
smoothness and evenness even under the heaviest overloads. It 
hasn't needed attention once. And it costs much leas than 
those that used to slip, stretch and break under overload, and 
waste a thousand hor se - po wer hours in an ordinary working 
day. And the Goodyear Belt specified by die G. T. M. is in 
Mr. Rodgers' judgment good for several more years. 

There are many main-drivoa tor which a G. T. M. can do 
similar things — main-drives still belted according to precedent 
instead of in accordance with the real conditions. Not all of 
them have outgrown pulley-faces, but many have; and scores 
of others are using belts of the wrong construction, others have 
belts made of materials that require such extraordinary tighten- 
ing that they are hard on bearings, cause shafting to weave, 
and waste power and time hi many other ways. 

Ash a G. T. M. to look over yoor molm-drtoo. He will call 
when next he is in your vicinity. He may find it all right— and 
if it is, he will tell you so. If it isn't, and he recommends cer- 
tain changes, you are in no way obligated to carry diem out 
unless his reasons convince you. And bear in mind dial the 
mein-drive is the most neglected, taken-for -granted, precedent- 
burdened drive hi three plants out of every four. 

The Goodyear Tire It Rubber Company, Akron, Ohio 
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Every community should have 
roads like these— 


H ERE is the story of how Delaware 
County, Indiana, got good roads, 
as told by the County Surveyor Every 
one interested in good roads should 
read it 

‘ Our first Tarvia road was built in 1914 Be 
tween 1914 and 1918 we constructed sixteen 
streets and roads with a total area of about 
2 880 000 square feet 

Some of these are mam streets in the citj of 
Muncie others are mam roads subject to heav\ 
traffic while others replaced low lying gravel 
roads that used to wash out at every overflow of 
the river 


Fitly I'arvia road and tree t tn Delate are 
County has gnen uniform satisfa lion Ao ri 
parrs hart been necessary 

Our so called hard roads bull of buck oi 
concrete ire often claimed as permanent c< n 
striatic n but we have in this mt\ hi clc roa Is 
and streets built less than a decide ago that ire 
almost impassable and must soon be rebuilt 
New material will be required because the old 
brick cannot be used again 

On the other hand when i I irvn mid 
wears a little stone is added 1 irvu is applied 
and the ro id is as good as nr better thin new 
With proper maintenance n Tirvn rcids 
will last ten to twenty years 1 he cost of mun 
tenance will be small and the entire rod can be 


Cons d«r ng thi \ ir us t\pes of i id from a 
puiely fiun 1 st in Ip nt me d is nit need to 
be skilled m light! nuthematics to irruc at the 
orrect insuer 

(Signed) S Honce Weber Count! Surveyor 
Iarvia is a coil tar pieparation for 
use in constructing new micadam 
roids or repairing old ones It rem 
forces the road surface and makes it 
not only mudless and dustless but also 
water proof frost proof and automo 
bile proof A few Tarvia Roads in 
any community will add to property 
valuts and reduce taxes 
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pSTABLISHED m 1905 
the Diamond T Motor Car 
Co began exclusive truck man- 
ufacture in 1911 so that their 
191 9 model is a product with a 
pedigree Fourteen years con- 
tinuous suLceiiful manufacture 
safeguards the Diamond T 
fiurihaiei 


How 

Much 

Will It 

Cost? — 


THE NATIONS FREIGHT CAR 


N OT to buy — to run Per mile, per 
trip per ton, per season. Owners’ 
records give definite answers 

Charles Blanket’s two-tonner, at Coney Island, 
cost him $2 20 for repairs during eighteen months’ 
service The Peter Schoenhofen Brewing Co. 
says one of their Diamond T two-tonners “has 
been in service almost two years, and our oper- 
ating records show same to be the most econom- 
ical of the nine makes we have operated.’’ 

Tonawanda Brewing Co. says their Diamond T 
‘holds the records for the lowest cost of upkeep of 
of any truck in Erie County ” Hassclbeck Cheese 
Co, Buffalo add “For continuous work with- 
out repairs we know of none that equal the 
Diamond T ’ 

Facts, not claims— the only justification for your 
purchase. 

The reasons for the justifications are mechanical m the 
truck They are familiar to engineers, but are seldom 
heard from by the owner The unique Diamond T 
Spring Box the perfected HotchkiSB Drive adopted by 
the Government for its Standard Military “ Class B ” 
Model , the special Dnveshaft Bearing Carriers , the 
Overhead Worm Drive , the all Chrome-Vanadium-Steel 
Springs are typical of Diamond T s roadproof makeup 

Have you read those fascinating booklets “The Famous 
Drive That Came From a Famous Gun,’ and “This Early 
Bird Got the Worm ' and “Across the Road From Suc- 
cess? And have you a copy of the “Datalog?” Write 
for them They shed some light on what it will cost you 
not to enjoy the operating economies of Diamond T, 
“The Nation s Freight Car 

Diamond T Motor Car Company 

4521 W. 26th SL. Chicago, III 


Five Models: 

1 , 2 , 3 % 

and 5 Tons 
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The deep subway station at Park Place, New York, allowing the escalator system aa it will appear when completed 


The Park Place Subway Station Escalators 

T HE Seventh Avium stiliwnv tenting down tin west 
sid< of the New 'V ork uty turns east at Park Platt 
passing under the Post Othte and mi to William, whin it 
turns downtown again and t Mutually runs untie i Hit Last 
River to Brooklyn In its tourst ai ross town it must 
run undir two existing subways namely thi Brooklyn 
Rapid Iran sit Subway wlm h runs undtr Bioadwuy 
at this point and tin olt] Inttrborougli Subway wlmh 
pusses undii l’ark Row 11ns lnnkts it mtissary 
for the subway at Park Platt to disttud to a vuy low 
level, and as u const quimi passing! rs who ust the Path 
1’luoe station have a long climb from tin station platform 
to the street Tin attual yertual distant i is i8 1 ->j feet 
In other words it is a tlmt story climb, a tin at bless 
undertaking for many pi raons 

When the station was planm d, provision was madt ftu 
a pair of estalators tti tarry passtngtrs to and from tin 
station platform Hit wills foi theso cscalutois were 
made wtdo enough to use the latgi st tvpe of double-w idth 
escalator which would actommodalt three persons 
abreast on earh sttp It was thought advisable, how- 
ever, to use narrower natal itore than these, w that four 
of them could be installed Thi purpose of this was to 
provide greater flexibility of operation for each eould 
be driven separately and a design was tliosen whieh 
would permit of ri versing the escalators so that, if de- 
sirable, the majority of them could be operated to carry 
passengers upward in the morning rush hours and down- 
ward tn the evening rush hours or Ukewtao adapted to 
handling crowds on special occasions. 

There are two well-known types of escalator in common 
use, one known as the step type and the other the cleat 


tvjx In the sttp typi, Hit slip- in irungi d ti run 
out on tin samt plim nt tin t >| and but loin ul tin 
escalator so as to form plitlnnns 1 i <xit from ind 
intranet to the esialator I hi p sstngtis 'tip upon 
thest platforms from Iht silt ind in h iMiigllu i-x ilatoi 
then is a diagonal shunt who I w mid iintuially guilt i 
posseugi r to thi suit of thi plitl im Willi tins type of 
isralitoi il is not adviaublt to h in tin piisst ligt r sit p off 
the end of Iht moving plitfnim owing to thi dnngt i of 
tripping 

Whin tin i lent type of <m iiiut u n install* d,uitrnmi 
to anil exit from tin istalitoi is madt tint tly 
at tin end* iht traveling iltal- whit It form tin sh ps 
of the est alator run betwet u i mil plait w luth lifts tin 
pawn ngei s feet off the moving ih als if for unv reason 1 t 
should not step off the est alator it l lit t \it point Owl g 
to the comparatively narrow plat forms of tin Park l’hi 
station, it was oonsrdered inadvisable to bine tip I 
narv step est alator with side shunt it tht exit point m 
so a t omjiroiiuso was effected m tin dt sign of tin Mtnit t t 
which ts of tht step type and v 1 1 tombmts tin dial fi m 
of exit and intranet This is sotiit tiling duidedly mu 
in estalators One of these iwalatorn is now Is tug 
installed at the Park Plaoe subway mid its opt ration will 
be watelud wilh great interest If thu est alator provts 
successful, and then* is every rtastm to htlievt that it will 
other estalators of th« aami tv pi will be installed I hi 
steps are 18 inches wide and 10 nnlus deep, with 8 inth 
risers 1 ho aurfaoe of the step is formed with deep cleats 
running parollol to the direction of the escalator and, 
as in the ordinary eat alator, tht steps run out on a com- 
mon plane at the top and bottom to form the entrance 
and exit platforms, and at Ihusi points there are oomb 


plilis wilh tin tnlh ot Iht t mills propitmg brlwtin 
Hu (hats of tht slips so llml tint will uuUiirialu illy 
lilt lilt pnssingtis litt op Hit st p upon the lixed 
phitlnriu 

1 In t si ilnlni w lu h is now bt mg iiistidh d and may lx m 
strvi t hy Hu tun thisiutuh is pulilislii tl has a caput it \ 
of i (it 10 ]Mssingtrs jit r hour mil it lists ul in ttiiglt of 
HI digrns limning at tht riti ol ‘HI fit t pt r iniiniti 
Rang t \ptrn no has pi on d that a higlu r late than this 
is apt to must injuii to < irtltss passtngtrs IV hilt fin 
slips irt only 18 tin In s vnth tin spot lx twi en h mdrails 
is 21 im Ins with sti th il Hurt is ample room for a, singli 
ptisst tigt t but not niort thin oik ixrson tin mtupy 
i slip it i sitiglt tiint huh stipisitally a plntfonn 
on wlutli a passt ngt r tun stiind ami llns is tin ri iiaon 
tli at it is so mut h dt 1 1 « r than Hit ortlm try hvdstnirway 
sttp \ 22-horsi powt t lit (tin limtoi is ust d to opt tut t 
the (stahlor width it dots through i worm gt ar \n 
elnetrtt hrikt ts autonintu i Ih put m strvitt when tlx 
motoi stojis running ind is rt hast d hy thi turning on of 
tht mt loi lln csialat u nstH 2h Ittt fiom tin station 
plntfonn lo tlx tin //mum. Hoot 

V( prisinl triflu iimdilions it tlx I' vrk 1’1 ue subway 
station an six li tlml a single tsiitlaloi will molt than 
in oiiiniodntt all tlx passtngtrs tray tiling in a single 
dirt (turn lwo ts alatois will lx. ainplt for all the 
tiaflu lot many ytais to tomi bill looking into lint 
futuri jirovwion has bun madt for four cstalitors, and 
our artist in tht at company lug tugiaving has given u» a 
pit tun of tin appear im t of this station when thi lom- 
plett equipment is instulh d 1 lx hxnd stairways, whit h 
provide the only mt tins of lngnss and t grins at prts, nt, 
art shown in phantom in tlx engraving 
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Iht tbj< I / llu jimnil Ml < 1 «ru lily and 
IvrtUy Iht hint t unit/ n 'Aim tl ind uidvitruil 
news nf thr hit 1* 1 ntly J *» •< ** a* * P"« 

turn It it ii tun t it in tfing dittlt pmit tl tefue they 
art pultuhi I tint / 

7 h« Fdit i it i/h l I hair submitted u him timely 
«te let tuitalh J Ihtt ttlumrt t tptn tlly whim tuck 
artirlet me u mj 1 1 1 y ph I g apht 

To the Mayor of New York 

I r thn unit >r of thin titv "UoiilH have nr maki 
oi am n t< walk uiua tin. lirioklyii Undue hv 
w ty of th» promt uadi hi woull hu fir himaelf 
uninutaknhli ivnlinu that thin itnat ntru tun* is suffer 
1UK from a nigh 1 1 wlmh shortens itH life and if if 
extends to thi whnh Itndge may well l< Hinntemng ita 
aifilv Ui nfir (n thi pinn in the Up ihords of thi 
HtilTininR trumon adj lining tin promt uadi whtre any 
pwmrhy mav ldintify wurnl worn pinn h> the hrna 1 
Hin lot of runt whnh surround them and discolor flu 
ntnl work boliw So gnnt linn Inin tlu ttirronnm tlial 
■oiqi of the joint" show a wi nr of an mu h as an eighth 
of ail meh I Inn is proved b\ thi fait that under thi 
load nf a punning tram the nuts whnh hold the pins 
in plate have a lateral mivimnnt of that amount n 
turning to their normal poMtion whin thi tram bar. 
passed When it in iiuiiiiibind that thi assembly of 
i bold ovibam and pint at i panel point is supposed ti 
receive thi pin with a tight ht it dorn not taU a bndgi 
on gnu er to understand thnt thi strmtum at least in this 
part u ular part of it has hmn suhjw ted U» a "hoiking 
negliit 

A great engineering work such aa this if it bo carefully 
and periodically inapt tied should be as enduring ns the 
P> rumids but if it hi neglii ti d its deU noration will be 
pmgn salve at an evir multiplying rate Henee the 
question naturally aruss as to whethir the iviiknce of 
negliit which any pussirbv may w< f>r liiinatlf ex 
tends to thosi parts of the atruituri which are remote 
and nquw s|hci nl facility and the trainid eye of an 
ixpirt for thur pnipir inspution Imlml lh« eity 
authonties hnv only Ihommlvm to thiuik if tin iitirens 
of New "\iirk anil Brooklyn assume that the wholi 
bndgi from anchorage to anchorage is in a similar con 
dition of m glut and diarepnir 

llu Niibntihi A MU- I»1I AN has folt a particular m 
tuest in thr question tin tan o' this strut tun suite thi 
day in July 1**01 whin similar iioglut i amt viry near 
to causing thi whili floor of the bndgi to break away 
fnun the suspend! rs and main onbles and drop into the 
Last Kivor The mottir was disrussirf in our issue of 
August Id l**01 1 hi sidunt forts if this niar-dwa*tar 

wen ns follows 

Al tliL n nti r of the bndge t all w fw the lateral 
niovininit of tin tnissts iinikr tin uitnn of thn passing 
trains and als f timpiraturo ibuugis tin suspenders 
by whnh Ihi trues s and floor are hung fnm the mam 
(uhles an pr vi l 1 with roiker beatings when their 
lowir i nds lonii t with the trusses Due to neglect 
IhcM l« ttrmgs hi i uni badly rusted rhe pins moved 
with gnat rnsistanei it at nil and the reverso bending 
strisses thereby thruwn on tin Hiwpindirn wlueh 
at the imitir oi (hi bndgi wire ailid rod* ultimately 
caused Hum to Imak m two having thi flour at that 
point without their support It snggid heavily, being 
now huld up merely hy the eantili vir aiti m if the floor 
beams whnh fortunately on continuous from side to 
n de of thr hndge Thi lioavy la tilling st noses thus 
thrown upon thi floor biani* wire mtirely additional 
to the load for whuh thi y wire designed and that they 
ahould have snvt d the situation is a tribute at onoc to tbo 


ext ellonr e of the matenal and thi forbearance of a kindly 

Luckily the sag of the madw it happened to be 
noticed by a bndge policeman We say ‘ luiluly 
for had a few rlMely-bunched troll* v raw (there was no 
sparing of (an in those days! with h luavy dray nr two 
tu say nothing of an elevated train p i«* d simultaneously 
on to thnt part of the roadway tl» whole floor of Iho 
bridjn would have commenced 1 up away from the 
suspendirs wilh aiiumulative arlini 

And whnl l*. the condition of th m rocker joints today? 
Wi pn *iuiiii they are regularly inspected but the 
tuil lions of nli/eiiH who maki uw if Him struiture would 
Lki l ful assured that the mgl I whirh is visihk on 
thi prninmuh duos not extend to llu bndgi as a whok 
Wi hau n > wish to play Hu d rn ist I hi Brooklyn 
lindgi u jarfully well able to im da present load 
provided always provldud thi t the til} ollmals Bre 
giving it the close inspection win h iviry groat bndgi 
should haw Partuuilarlyi* ittr i f a mammoth slrui 
tun. smhasthisthateternalyu.il n mthepri eofaukty 

Boy Scout Week 

H im many of us have il i lately vwualired the 
inenmont which was added to our great 
national effort of th | t two years through 
tin i (Torts nf the Boy Hcouts of i urse wi all art 
oi quointcd with the existence u il in re or lias with thi 
aims of this admirable nrgai i / ill n but art wi not 
inrlineii tt pass ovtr its pirt i manic without a due 
m«Hil of credit ot aoknowledgnmnt' 

Whm the Nation oallcd the It y Smuts then 100 000 
stroug responded because they wire prepared In 
tin first f mr Liberty Luan < uuj nigns ui ling for the 
most part as gkaners after thi i p rs tiny sold 1,967,- 
017 bonds amounting to I27ii 7 H till) Huy placed 
H ur Savings stamps in exi i ss f Wtl 000 000 1 hey 

lot ated 1 200 carloads of slau ling walnut and i oUerted 
over 100 carloads of fruit and nut | its 1 hoy distributed 
over 00 (MM 000 pietsa of Go\u n mt literature They 
inndut ted war gardens sad wai firms throughout tbo 
umn try Ihey rendered all HirU >f invaluable aervuas 
to the Red Cross the Undid War Work C ommittoe, 
tin Ament on I Ibraty Amociaii i and \anous other 
organisations that were serving tin Government They 
performed eointlssa individual aits of service to the 
Government, wlmh ore not rei mlibk under any par- 
ticular 1 1 ossification Ihey prextnUd a united front 
of patriotic seal in every community whuh in itself was 
of iniakulable value to the nati in 

Not alone to the boys who did these things is credit 
due 1o the hundred thnynuinl men who have sited 
as scoutmasters, committer im u ouncil members and 
officials only 260 of whom are paid the rest being 
volunteers— credit is due als and the mogmtion of 
thur efforts which is wvolvtd in recognition of the Boy 
Htout* ns a real fores m thi u mmunity thi stato and 
thi nation It is for this reason I hat a National ( ilunns 
( oinmittee, under the Chairmoiuhip of es-Smratar> 
McAdoo has been formed for thi purpose of expressing 
thi nation u appreciation of whnt thi Boy fleouts ot 
America did dunng the war This expression will take 
thi form of a nation-wide Boy Scout Wmk from June 
Nth to 14th It w&l aim, among other things to loons 
the attention of the publu on what the Boy Snout 
movement really stands for, thi immense part it played 
ui the war, and what it la expmtod to do in the future 
1 xternally, perhaps, tile prominent feature will be tin 
effort to get into the Boy Snut* every 'boy who will 
benefit by the associations whi h they offer him and the 
idealn they bold out for him win h means every boy 
in Amenna But for the llmightful citiaen the Roy 
Si out will mean far more than thin It will moan closer 
rimtoet with the agencies whnh have taken the vast 
restrvoir of buy power, so oftm turned to mischievous 
ends and diverted It into eh hum Is where it is of tre- 
mendous Imnefit alike to the h >v and to the rest of us 
Thu is whnt the Boy Scouts stand for 

Farther Iifbf oa (he Shipping Stantk* 

I N our issuo of Mny 17th 1U19 wo referred to the 
views of an egpenenied shipowner and operator, 
Mr Robert D&tlnr, on thi shipping situation, and 
subsequently our attention has hsen directed by Mr 
Hurley, Chairman of the Shipping Board, to a renew 
of the subject by another wili-known export, Mr J H 


Rooeeter, director of the DM** of Operation* of the 
Shipping Board Inasmuch ae this ie boned npdn 80 
yean of practical experience, we take pleasure k laying 
a digest of Mr Bossster s statement before cur read ers 

Vie are reminded in the first plaes that the amount of 
wages paid is to bo property measured by eeoompbtii- 
ment and this authority believes it would bn a mistake 
to reduce mlhir the wages, quality of food, or the number 
of officers and men employod on American stupe, woe 
hu i xponenoe has proved that the more efficient service 
n mil red u well worth the higher pay and hotter treat- 
ment Re admits that we are subject to u m s b b — r y 
rost aa the result of stujud and needless regulations m 
the form of tonnage measurements a matter which should 
be immediately adjusted 

l he above, however, are not tho really important 
issues Upon the Great 1-akes we have, ready to hand, 
an example of the possible low rost of wstw-borno 
loin metre Hare wo find thnt American-built and 
Amoruan-manned ships are handling and carrying cargo 
at tho lowest cost per ton u the world s commerce If, 
under the spur of nnoneuty, wo have accomplished tins 
result on the Gnat Lakes we surely, by similar methods 
applied in a broad-minded way may expect to achieve 
commensurate results m deep-sen traffic Mr Rosaeter 
ntatre that the higher oost of manning has been exaggsr- 
ated amoe in hu experience it amounts to less than 2 
per lent of the total operating expenses Thu is far 
bilow Mr Robert Dollar s estimate, but Mr Hoaaoter 
hilievesthat in any raw, the higher eost enn bt more than 
offset by increasing the speed of our ships and bringing 
our equipment for loading and discharging up to date 

Another advantage over our competitors whiph u 
fundamental and permanent Is the vast supply of ml 
fuel which is available for our men bant marine Ho 
states that with the ordinary reciprocating engines ano- 
third greater dutanoe can be steamed with a ton of oil 
than with a ton of toal, and the great majority of our 
competitors are using, and for a long time to oome will 
use coal Not only is greater dutanoe made, but it u 
done with a very considerable reduction w the bodas- 
room force The numerous ‘black squad will give 
way to a few men wbo will exchange the shovel for the 
valves of the uU burners Other questions which must 
be fated and for which an adequate solution must bt 
found if our new merchant fiesta are to enter into suo- 
cesaful world i ompotition, art first, improved types of 
ships and reduced costa due to American mothoda of 
labor saving in which we should be able ultimately to 
lead the world Bmondly the coordination of our 
railway and steamship lines— an absolutely netmmry 
reform if we are to reduce the total eost of transportation 
from inland manufacturer to foreign consumer Third, 
the development of efficient maritime organisation*, not 
only at home, but m all the foreign ports of the world, 
for here u one of the foundation stones without which no 
successful foreign commerce enn be built up. Fourth, 
shipowners and merchants must be assured of the lowest 


days of this great venture Fifth, it u also necessary 
that favorable facilities be provided for foreign exohangs 
and discounts Lastly, and we commend this feature 
particularly to the careful consideration and speedy 
action of Congress inch conservation measures should 
be authorised ae will assure for our great merchant fleet 
an adequate supply of oil fuel 

Before the war, ss ws hare frequently pouted oat in 
our advocacy of a larger merchant marine, it was estimat- 
ed that some three hundred million doUare par year was 

upon foreign ships for carrying its foreign trade In 
the immediate future, because of tho uuvannl inc r ease 
of trsde and of our ability to carry not only out own 
exports and unports, but a fair share of the world’s 
commerce, ws believe that Mr Rossetsr’s estimate of an 
increased revenue of over five hundred million doUare 
par year is not excessive 

Very apt in its application to the present ere of 
chsequsrsd history of United States shipping Is Oat 
great maritime metaphor of Efeaksepean* “There 
is n tide In tits affairs of men whuh taken at tho 
flood, leads on to fortune " Tho United dittos 
stands fare to faeo with a grant opportunity* nw 
before p re se n ted sad never m nil probability, to sops 
our way again There is » reB for h wn igf taglsis 
tion by Oongrsss. 



Uv 91, 1919 



Tho Lwmfcor Production in 1911, Moording to 
(abba recently published by tho (J 8 Forest Sarvior, 
thov * total of 88,700,000,000 foot Ihe production for 
1017 «u 88 000,000,000 feet, ao that the past year 
rfiowa a oonaiderable deoreaae in lumber production, 
this was moat marked in the aouthern and eaatem atatea 

The Docks nt Falmouth —In a recent uaua of the 
Bemruia Auaucarr we doaonbed the new docks at 
Falmouth ihe Anal plana show that proviaion will 
hare bo made for 40,000 feet of deep-water whams with 
a depth of 44 feet alongside at low water, and there will 
be an 1,100-foot dry dock At first only about one 
•nth of the dooka will be biult but it ta poanble (hat 
die Bntiah Government will show sufficient internet in 
them docks to have the entire 40 000 feet constructed 
immedia tely The Government looke upon Falmouth 
•a one of the finest sitee for a terminal port and port 
of call in the United Kingdom 

Moving • MS -Ton Gao Container —A retent nous 
of the Engmoonng New Record described a novel 
moving job at Portland, On A gas container 70 feet 
in diameter and 78 feet high weighing W0 tone, wea 
moved n distant* of three miles bint it wae meed 
16 feet and loaded on roller* Then it was moved four 
blocks through the city atnota and lowered 28 feet to a 
dock, whence it woe moved upon a pair of bargee The 
barges were towed three miles to a shipbuilding plant, 
where the tank waa unloaded and maid id feet moved 
aoroea newly fillod ground for a distant c of 2 000 fmt 
crossing a railroad track and placed on its now founda- 
tion It took 71 days to complete the work. 

Rainforcing Bridge Piles with Concrete.-— A 
novel e«ample of connote work u to be found m the 
reconstruction of the pile foundation of a long wooden 
highway trestle at Port Angeles Washington The 
bridge is 2 000 feet long and crowns the bay at this point 
On examination it was found that Ihn piles had been 
badly eaten away by teredo** As it waa important 
to maintain the highway traffic without interruption 
the piles were not rent wed, but were reinforced by a 
concrete covering koras two fret square inside 
measurement, were placed around th» piles and filled 
with rant rate this was done dunug the eight-hour 
period of lowest tide and il was mttssary to wedge the 
forme down to keep them from hung floated as the water 
rose The forms were madi m six foot lengths and if 
neoeamry were extended after the first length had been 
filled with concrete 

R aisin g • Railroad Bridge Without Interrupting 
Traffic - Last year the War Department urdirid the 
raising of tho Pittsburg, hurt Wayne and Chicago 
railroad bridge over the Allegheny to inm.sse the tleer- 
anee by 12 h feet and required that tho work Ik done 
within a year s turn The operation wee jk rformed b> 
introducing jacks under the spans and raising thf. 
bri dge gradually The jaika were operated only when 
there were no trains passing and the work had to be 
done little by little on a single pier at a time, the 
ii pwiMiM being earned on t ommnitively from pier to 
pur, eo as to avoid sharp grades The bridga is a four- 
track, two-level structure and the truss spans were 
rawed wmultanemuly by moan, of hydraulic «wke 
The work wae recently brought to a successful eftn- 
dwion within the time specified by the Government 

Duaclow Macadam Roads.— Tho roads at the River 
Bongs Naval Training Camp, Ontawt. Mmb , have hem 
treated with a surfacing material of deliquescent salts 
which have made them dusdfesa mid also noiecless 
Tho grit difficulty with ntiMxiuad nuMdun widi 
heretofore hss been to keep thin at the proper degree 
of moisture They were apt to be too dry , which would 
wait in waring away the road surface and Its dlmtpa- 
tion in the form of dust Thu caused the road material 
to break up rapidly If the road were kept too wet, it 
was Inclined to become soft and would be crushed too 
readily by Ipav? loads But in ths reads at Detroit 
lost referred to, the urn of materials such as calcium, 
nu aaerium, and other ohloridea bam ths salt wellsi 
kept the surface at the proper dsgrse of moisture by 
olharag the moisture from the air and from the soil 
below the iged bed and vetaintag taM start from rains 
This has bom found to be elective shock on deot produc- 
tkta A o«Ue y Sid Of ths material was found to wrer 
Ocffo agnsoeyacd* °f roedM ooatof I146perequa»yaid 
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“Oak Leaf Poisoning of Domestic Animals” m 
the title of a new bullet m of the t S Department of 
Agriculture Investigations mode by the Department 
•how that while. an exclusive diet of oak Iirvls produces 
illness in tattle. and often proves fatal tliesc haves an 
harmless if combined with iher kinds of food As 
small a quantity of alfalfa liny is three pounds elaili 
fod in Hinnortion with oak 1< ivis prevent* poisoning 
On tho western cattle ranges tin turns of osk kuf puison 
ing oipur mostly in spring Is ium at that mason thin 
is a si an lty of other forage 

Paradise Key -Mr W 1 Svfford malic tun. be fore 
the Botanical Society of Washington recently called at- 
tention to the great botani il interest attaching to 
Paradise Key an island in I Ik hrart of the 1 londn 
Everglades some 90 milts * illi of lake Okie hula i 
This island is unique aa an cAumpIc within I hi I mud 
States of a eubtrupiud jungle niiKpoilul by man lliough 
tho Unipuraturo sometimes falls hi low tho freezing point 
many tropical plants abound including lofty royal 
palms which hare given the n uni of Itoviil I’alm Ntulc 
Park to a tract of land in wlnrli I crndim key is me luded 
A memoir by Mr Safiord on the physic al geography and 
botany of this region u to be published by the Smith 
soman Institution 

Testing of Clinical Thermometers in Europe — 

It is reported in Naturr that cuui c the ( him al J hi rumen 
eter Order of last October a ns issued by the British 
authorities half a million dime nl th rmometrne have been 
tested at Ihe National Physical I il oratory where neon 
of these instrument* are now teste 1 m a week than were 
formeriy tested in a year It is found that aboul 
four per cent of the thermometers fail to inmpl) with 
the provisions of the order I r hi firm of inukcra 
having a large output, the number cf rejected instru 
ments has exceeded 21 per cent while m the sticks if 
instruments that have been sent in hv dealt is the rr- 
je-r lionet amount to from nine t ten per cent The 
Freni h government has month f limed the example 
of the British and iwued an nrde r making < impute rv the 
testing of c liniral thermometers m lei in 1 ranee and re 
striding the types of instruments that may he offend 
for sale 

The Earliest Finn of New York -Dr I f VN led. r 
of the Royal Netherlands (loogr l| in. al Socie tv whe ha* 
reoontlv ramed out wrtonwve investigations conecrnmg 
early explorations of the region she lit tho pre*t.nt site 
of New York city, has brought to light au earlier plan 
of New York than any pnvmiNlv km an \ernrding 
to nn account of this (introvert published in th* (no 
graphical Journal, the map appe u* t > have he e n hose d 
on a survey made in 1660 and all as a regular cccrua uf 
mtort rowing streets, proving that even at (hat pinod 
though few houses had been ere (ltd llu whole plan of 
the city had been laid out, even l tin modern town 
ahipe ’ This map, which waa found at (he Villa ( usttllo 
m Florence is the only one thus far known dating from 
the period of Duteh aovereigutj on Manhattan Island 
rhe so-called 1 Duke’s plan preen rved in tho British 
Museum formerly the earliest enc known, appears 
to be la fact only an in/trnr British copy of the 
Dutch map 

Ski pa' Ballast u a Source of Plant Fncmiea —In 
view of the wdl-knoum danger of the introduction of 
mgaot pests into Dug eountry m the earth around im- 
ported plants, it has been augM^od that suoh pe*t* 
any also be imported ia the earth usod os ballast in slu s 
returning from Europe ("areful mvestigntionsjbf ths 
suggested danger hate been made during the list fe 
months by the Federal Horticultural Board k*r 
condi t n m s greatly Infireenel the amount of balast 
brought to our eaetern ports a* transports carrying 
troops abroad mostly rttsrned in ballast It appears 
however, that mm bafloit <auM<*ts of sand, granl 
broken reek, and rnmMmm **b« *«* *hen employed 

is generally derived from river bank* ot from excavations 
for construction pu rposes , rather (him from cultivated 
load, end ia therefore not likily to prove dangerous to 
plant* Tho sand end gravel thus arriving from abroad is 
usually sold for building or other construction purpose*, 
while the broken rook and soil have been need for fills 
near the waterfront c r towed to sea and dumped along 
with city waste On the whole, there acorns to be 
bo aanoua danger from ths* source 


coy 

Aeronautics! 

Brasil e Aviation Service Ihe Vue President il 
interim hoHottumllv authorised by de nc No i HI" »f 
January loth 111) tin u|Miiing of a cp, nl ireriit I 
tho Ministry of War f r u vinount if 2 000 e iitc *• of 
rem (about »i00 000 in Vn n in euri ei v) I b< iroel 
in orgBmring an ivmti n mrviic I mini, imi lnnt •* 
establishing avis 1 1 n s li ih> and pm h nig vurioui. 

HCCCMSeirXM 

Radio Telephony for Range binding — I he exp n 
incut of aeljustuirut cf hie h\ ridio telcphnnv wn 
rvceutlv eonducteel with grntifvmg * i ichs it I hi School 
of fire at 1 <»rt Sill Okla Oiulifii 1 Ihirverct though 
without previous radio tilipliMie H lining e indue toil 
shiKits uhiiij. r id io telephony instead f rich telegraphy 
with gun r«h eilsn untrmmd in this ne « me III hI J In 
rudio telegi iphn equipment now vvidillc I r airplane 
observituu a irk is slow to openti even with expert 
operators sending and nmving llu rueji telephone 
on the the r hand gives nu unbroken ominunieution 
both wilts elm t with the batten The iel vantages of 
Ibis dire et cnminunieiition vn Ihuiniition of the 
probability of «rr>r swing the tune ef re laying thi 
m* sieagt anil making it p Hhibli f »r the oboe rve r to sun! 
down t irrecli ur> inthir than ihservations In fvet, one 
trained artillery their can oisilv ineliii t the tin of two 
or even three hvtteries with speed vnel accuracy 

Abandoned Avlition Fields — 1 ho War Depart- 
ment has Illicit el to vliuidem tho following flying fields 
Bsrron lie Id It W rth Texas fall lee Id Wieluta 
lolls Jixus f urrutlurs lielei It Worth le,xas 
Lbcrts 1 it Id len kt Ark maw Live lie Id Dallas 
Icxas l»yn*Ii*ll Ml est Point Mure Ru2i field Wato 
Iixhh 1 abaft rr 1 1 Id It Worth Icxas 1 nylor I mid 
Meiilhouiiry Mi an 1 Geratuir 1 nlel I ake t harlis la 
os soon ns equipment now in atorvgi il llum fields (.an 
be dispomd if Ihn aliun I nun lit uf Gcrstncr Field 
will he rumple ted ly Ium iOlli next It in intended to 
sell or n-ilvuge tlui buildings and improvements unless 
they e an be utilized t , advant vg* by some at la r di part- 
mi nl of the < oyernment 1 lit W vr Department has 
nqiiisleel informal inn from these llu r diparimrats M 
1 whe llu r the v el Hire t make use >f hu\ of these lit Ids 
and if s tluvtf irtlierel tails will In supplied by the ( on- 
strm turn Dc mol ili/sti m f ommittn if tliei in nerul Staff 

Fatalities with tho Christmas Mrutisas Biplane 
— With ihe death uf Aviator Jolly a ft w weeks ago ths 
Christm u Bullet has two victims a* its re rord to data 
I ha dav f illowing the accident whieh resulted m tho 
diath of lollv the wnter of those nolis happened to bo 
(sting in the Post of one of the flying fields on Long 
Island where the unfortunate iiruivn wns well known 
sad liked Feeling was running. rether high among 
the airmen and mi e homes whe ntinriMl the dcsngn of 
the ( hruetinus euiitilavcr plane whieh differs so radirally 
from accepted proetnes i he y pointed l » the previous 
e eillujmc of the Bullet whieh Lilli d another airman 
lolly, so it seems mot with the sunie kind of fate in mid- 
sir one of the wings broke off an 1 he was hurled 1 1 earth 
These same airmen and mechanics critieired periodicals 
which oneptul advertising hr machines which arc of 
qussliiiushlb safety lhcv wen agreed according to 
ths conversation that this is a rather late day to expsrt- 
msnt with umertain designs 

Civilian Aviation —Bi fore operating civilian air 
craft including airplanes seaplanes and ballouns all 
persons must see urn a lie cure to do so from the leant 
Amy and Navy Board ef Xeronautie (ognireuui. 
Building D Hixth and B Str its Washington D C , 
according to the Presidential Proe lunation of I ehruary 
28th IttlK During the imradc of tho 27th Division in 
New 1 ork ( ity a flynq, b»vi piloted by on unlicensed 
civilian flew up ivuel down lifth Avenue above the 
parade at a dauguously 1 w nltitudo estimated os be- 
tween tlim. and hvi hundred feet In ease of engine 
failure the pilot rcnild not have re ae he el a landing iilaen, 
but would have been forced to lincl in the crowd un the 
ayenun The Hoard eautions airplane operators against 
a repetition of suehanotrumnei and w irns that license* 
must be w cured by civilian fliers 1 he tray and Navy 
Hoard has control of all aircraft licenses for civilians and 
points out that (hire is nn wuy of adequately providing 
for public safety when airplanes fly at low altitudes ovi r 
Utica or large asm tnhhes Applications for li ■ m. s 
should he sent to Stcrotary, at tho above wiltln coc 
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A Question of Identity 

Wore Flying Reptile Merely Unfeathered Birds, or Birds Merely Feathered Reptiles? 

By V.H. Ballou, bed). 
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Hill nil 


Imilid null uorlx In » 
mi I h» npnli nk ill 
u iIiviiIihI Iiv ii ilniilili nnh Otlniwisi 
thn *1 ruitiirnl iliffinmiH an iHigili ‘ 
matt nr of mails ■>» ri pIlliH uml f Him'' "" 

IhuIm On tliih rmk Iniiii'j Hi gudiU 
l>nlimiliilu|{ii*li Ini' 1 1 1 1 1)1111 hiqs l ^ 
vidnl \\ I I'm mil 
Mum mu d* hi ill is IiihI* 

n p tilts ind ulotiln il i 1 1 1 II *' | * 

twin of Kina h < iilltgi l i I"' ■i"l'"‘» 
that then, nri im hi 1 nl mini iIiIIiimiim 
bclwtt n fly ini nptil s in l» >r I s »'«'•» 

Nopiwi I/rndon ill m< * I mis lr mi hipn 
dal, long tnilnd i ii min il nplilis ahull 
during running* »iih*I hI nig n llu mi ‘*V 
Hupping tli ir fm inti rni ixtninitiii 
Huts rt Itnitini ( i|h t ..loin \ n tuna 
( nlllRl ib mis I hi <1h fnmi Mini II I’siuilo- 
auilinui, hupping nptil'H id *li« "south 
African Psrmiui iri 11 I Dslmiii 
Ami neon Miisiiiin Ni« lml thinks 
inidri anil iliiioiuiiiis iuid n i uiiiiiiuii nn- 
ustor 111 tin l*i rim ui nu I'ml Mai 
Viiuna, ri vi h i mini ui niyin to birds and 
uiriiivoruus dlinisailiH from un nniistni 
which livid in trns ind hul tliinluiiK 
font W lx (.ngorv, C iilmnlii i Ini 
vnsitx, holds thut buds mmi up from 
riptilns Hiinpli bv losing Oni of thi liin- 
|K>rnl aiclies in tin* skull and bx otlim 
modihi ations nf thi pi unit in njitihs 
Finally l'rof S IV \1 illihtou l mvimilv 
of Chicago, a rati inn prior to Ins rnmit 
death affirming that lords iI»iixh hod u 
Singh arrlud skull ami luvn uiom, from 
dnuhle-arehMl reptilis thut ill rcsoiuMumes an Uiusc 
nf convergent m parallel i xolutinii and thut a i know 
mi morn ubuul llu nptihan nmislon of birds than wo 
did 6U yearn ago 

Whatever thi gups ot opinion between tin most abli 
atudonta of akoletons thoir inxist motions have certainly 
developed some most interesting facta abuul flying rep- 
tiles and birds Ur H (1 Hocln Professor of Geology 
of Kings ( allege, Loudon, has preiunted, perhaps tlie 
most oritioal analysis of the extinct fixing nptdes His 
oonelusions an. that it was only their outward appear- 
ance* that Isicamo extmit, and that thej uiudihul 
* boeaust of food neoeasities into bird* In dilail hu says 
So far us the ovidmii goth il appears that these 
fisml flying animals show no substantial diffeniuts from 
birds either in tho mold of tin. hraiu or tin impnss of the 
* '* iipossihle to say 




> % 

v v 


long as thi flesh remains juicy and satisfy- 
ing 

There. is nothing exciting about flight 
It lias alwaxs liesn a simple procedure with 
on) type of animal that wanted it Insects 
ptrfu ted it il UINI,UUn or uori yearn ago- 
just aa soon aa tin tnlobite, one of the first 
of animals, tould git usod to Ufa out uf 
w ati r, rhangi his segments and appcndagi s 
and mount on wings llu lineal deseen 
dnnls, the dragon flies, still have to bi burn 
from eggs m water, and the young remain 
then, four yean before springing upward on 
wings toward tho sun to dry Lxocetus, 
the flying hah gathers spud in tho water 
rims to the surf an expands his breust fans 
above hrn bm k in form of a parachute and 
grnspfully flies Kliacuphorus, the frog 
an amphibian ivpinds tho webs nf hu 
lund feet, ami sails down out of trees -then 
olmibs up and dow it all over ogam 
Max be mum day he wdl expand the webs 
of his fun ft < t and vault into the empyrean 
Drum tin lisanl, stretches out hu nfaa 
inxested with skill, and volplanes out of 
tru lops Guiko another hsard 


nenrlj as well hx merely cj. 

* hu body like a 


The pi 


i. probably e 


it to reptile of all the birds of today 


represented a mort pnmitixi ngt requiruig lertaui 
modlfiiutious as fowl pondilions ihangid Whatever 
ihangi has taken ]>Iaee in thi »lriit tun ami appearanec 
of animals during tho ague hiis Inn dm to changes in 
food londitnms There is nothing (Isi thst w induces 
■ liange an hunger, even in modi rn political lift As the 
il>mg reptiles largely went into thi air for largir and 
better food areas their blood hinli d and feathers rapidly 
evolved from aeales through fruliuu nr oppisution of air 
in flight Other reptiles still indurc whose forefathers 
win either eumpaniims of thi isrly amphibians or 
ilosily followed them IhL turtle, the crocodile, thi 
luard Ihu serpent, etc , are still doing duty at the okl 
stands, and some of them catih birds whin they slight 
today just as they did flying nptiles some millions of 
years ago when they came down to earth The wise 


breathing organa upon thi bums It is mi possible to any turtles rmoodiles, luarda and mrpmU see no need for 
that tho lungs were identical in bmls and pti rodaetyls, . inuih change in their own slruilun rhey go right 
but so fur as thi evidence gore there is nu ground for uu eating ovary other living creature which has improved 
supposing thriu to hate been 
different Tliex were not, uf 
course, birds bieausn they 
lacked fm thorn, the distin 
guishing feature of tin latter, 
but feathers began to form 
on them in thur turn an is 
aliown in thi lura-wn An ban 
upterix half bird half rip- 
tile 

It may be also stateil with 
little fear of contradiction 
that Marshs rossil toothed 
birds of thi ( retaetims wen 
pnutirallv ptc nslui tx Is witli 
aome featluring and other 
small luodiliiatmiiM I not hid 
birds and ptemdartx Is llockud 
together on wati r waxs 

It niqinniH no slutili of 
imagination to regai d bmls 
as somewhat modilu <1 fi inh- 
ered n plilus, as tlux ore 
tennnd by Pveraft, tunco 
reptiles have always existul 
in one form or another and 
probably always will exist 
One of the last admissions 
of the late Prof fl W Willia- 
lon, the greut reptile paleon- 
tologist, was that it is a nus- 
r to regard the earlier 


reptiles. Amphibisns simply 



ird, does 

Hiding £ 

fringe along the sides of hu bod ' 
fixing squirrel 1 hi bat, s mammsl, 
with feat hi rless wings made out of lus fort 
hngers, flics as wi II anil ss far as almost any 
bird 

Pterodactyls ns primitive flyers, wore 
just as agile in flight and just as vanitl in 
him and form us tlitir specialised sui reason, 
the fealhtied birds, twlax Some of them were spectre 
nu larger thun sparrows, others ranged up to spreads of 
wing greater than that of thu albatross While thi 
pterodactyls had teeth, the American pteranodon had a 
hom-shi 11 beak, although on« not diffenng chemically 
from those of some birds of today, and a spread of wing 
in some oases reaching iO foot Home of the flying 
reptiles alighted on their feet precisely as birds do 
They walked with folded wings the same as birds do, 
although some species are alleged, by dropping the wings 
w ith the fore hands to thi ground, to lave walked on four 
feet like quadrupeds As to numbers, the pterodactyls 
wen. aa prolific as llu. mind can oometve Vast rock 
strata in Germany and England ore crowded with their 
bones, where they jicrished presumably through the 
drying up of the waters and their stupidity in nnt know- 
ing enough to migrate by wing to new regions Possibly 
the majority of them wire water reptiles from which our 
water birds may have arisen The penguin, for instance, 
which flies only under w ‘ 
is but a slightly mot 
pterodactyl, the latter i 
used its wings for undor- 


Swdey says that “ptero- 
dactyls might have lived like 
sea birds or in i domes like 
penguins In fact, four 
genera of pterodactyl* were 
as bereft of tod as the pen- 
guin 'Furthermore, ptero- 
dactyl* bad pneumatic bones, 
for the admission of air, just 
like water birds and other 
types today Very likely, 
sums of the small aperies had 
no such air passages, for 
equally, seme small birds of 
today have none Paau- 
mstir bone* predicate a four- 
chambered heart, common to 
birds and m a mm al s , and 
hence waits Mood For that 
mat tor w« have warm blooded 


Even the oroeodile baa a 
four-chambered heart la 
, it may W*B be 


Ptoreaedw, the horn-beak flytag reMSa from C rotoee e— times la 
waa a HghLwalghb ewaiag to but twenty pawn 
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activities of an antnul The feet of the pterodactyls Francis W. H. Clay 

were distinctly reptilian It is particularly in this a FTER an illness of (wo wtcks, Assistant Commis- 

reepect that birds, during 5,000,000 years, have speei- r\ Bloner 0 f Patents, Tranem \\ H (Tav, died at his 

altaod to better types Williston accounted for this by r ^ u j Pnce Ul M hingt»n, on Saturday mornuiK Mn> 

assuming that the pterodatyl foot was used solely for 10th Mr n ay wa8 horn in lii.limond Ky , Itlmiury 

flight and never for walking Ills premise, however, was 9th j^e) After graduating fioni ( ..inell Uni\i rsitx 

not well supported by his evidence He desinbtd th* j l0 8ervpt | a brief term us \-,siHtin( Lxarnimr in tin 

Kansas ptnroaoduu, a beaked flying reptile, as having a i> atpn | often, resigning in Minch 1(KH), to ente r pnvali 

head three feet long, a strilch of w mg of some twenty feet, p ractu „ Ho pursued this suttcssfuily in Pittsburgh 

and a weight of only 20 pouuds If a bulky ostrich tan 
run faster than a horse on two slender toes, certainly a 
gigantic pterauodou, weighing only 20 pounds, could 
easily walk on weak toes with rudimentary claws and a 
free-moving femur, "giving great freedom of movement 
to the hind legs ’ 

l'bing reptiles and birds have practioally identical 
sliouldi r girdles, keeled sternum (breast bone) and fore- 
limb bones The flying reptile lUinmphorhym bus and 
the fossil bird Archaeopteryx naih had long forearm 
bones, with hands terminating in three sharp eluws and 
identical long tails Ihc fossil bird, bo called, Ichthvor 
ms victor, from the ( retaceous bods of Niobrara, hnns 
had the small, elongate brain of a flying riptih and tin 
same, sharp pointed recurved tilth Like ollur speiieH 
of fossil birds collected theie by Marsh of \ ale ( olltgu, 
h< was not only assouatid m lift with jiteroeluetyls, but 
might have been a modification of one on thi spot as it 
wire Mnrsh collected thousands of bones in the Nio- 
brara beds, of flying reptiles and so-iulled fossil toothed 
birds many of whith to tins dm remain unsoilid, men 
of hi ii nee having been unable to tell w hicli is w hie h Of 
(oiirsi, in olussificalioii, wc must distinguish as birds 
those which we know have feathers, hut tin tiouble is 
I hut wo do not know that all of tin many sprues of flying 
reptiles were featherless Scientists dodge the Mtal 
i|ui st ion by plaemg flying reptiles on t xx o 1 1 nos, x erv close 
l igether, coming up from u common stun, or eommon 
uni tutor 

Dr W K Oregon, of the American Museum of 
Natural History, New Turk, recently addressed the New The pterodactyl, flying reptile with teeth, m preserved 
Turk Academy of .Sciences on the ongin of birds He * n f°““ f orm in Germany 

said 

Iht skull of birds is of a modified reptilian type and toitil HH0, when he accepted the place which he held 
has no doubt boon derived simply bv the loss of the upper until his untune ly death 

temporal bar, by theintuming of the ptorygend bones aud Mr (lay from the family of distinguish! d Kentucky 
by the enlargement of the internal linros In short, the statesmen, possessed to a micrl < I dcgicc m tin of the 

whole archil oc ture of the bird skeleton, os indeed the characteristics of mind and elurotu which luxe mud. 

whole internal anatomy, are unquestionably a moehflea that family notable His pcrsmility and attainments 

tiun of a primitive reptilian type The consensus of made companionship with him c <1. light and an mspirn 

opinion is that the common ancestor was nearly related "on It >" not strange that one xxitlt Ins liupiiring utind 

to the primitive Archosauna, or reptiles with two arched * n< l eapauly for rescan h should have entered the field 

skull bones har back m the C urbomferous ages, the uf invention \s evidence of the f i< t that hm mind did 

remote eommon ancestors of birds dinosaurs, flying not ope rate along a single trm h xxi huxe thi fait that 

reptiles and other reptilian groups were very primitive he himself was grantee of patents for ^mentions in sexe ral 

luard-Ukc reptiles with extremely small brains, eompsra- hues As a laxwer he stood high both with the licneh 

tively sluggish habits and a highly variable te mpe rature "f>d the bar, and served Ins die nts with signal ability 

Euparkeno, according to Broom, a small reptile in the A * «■ Public servant he was upright and above reproach 

Permian of South Africa, exhibits incipient adaptations & n< I executed the duties of his ofliee with distinguished 

to active hopping on two feet Its structure was so ability possessing that happy lon.hin t< ion of mi cliunciil 

generalised that the dixerse peculiarities of birds and insight and judieinl-minde dm as which is so moessarv 

flying reptiles could readily havo boeu derixed from it. “» tho adjudication of patent met ter* 

In some types of these 



Good Flotation Oils from Crude Tar Products 

T HE nexv Hot al 1)11 pionss for tilt concent rat loir of 
Various sulhde ori s has had a very rapid <Ji ve I ipiue nt 
in the last fixe y.ars uni ns a result the eh mind for 
flotation oils to usi in tlu process has been very great 
Pine oils and t ir oils old lined by the distillation of 
southern pint haxi bieoim standard flotation oils but 
the tar oils old mud by tin ile strm tivi distillation of 
hardwoods have not been iimcI so wi lilx 

Recent investigations ly tin I mists of the 1 ori st 
Prodmts Laboratory l s I n <t Sihiii and the 
Bureau of Minus haxi shown that sexual hardwood 
tar oils have a very high flotation mine Some of the 
elude tor products oldimii d in t lie in I mux opuation for 
making wood alcohol miiele espeeiellx good flol Ltion oils 
and m ge m ill these crude jn uluetswere b. tti r than any 
of the redistilled oils obtained bx flirt In r n lining I ho 
preRi me' of pite h, which is suppose d to be de triim nlal to 
pine ten oils was found to be not onlx hirinless in the 
case of hardwood tar oils but even elisiribli 

1 he se disc oxi rn s should make avail i hi. t > the nulling 
and smelting (ompuiiPH n large supply of 11 datum oils 
and should furnish a market for wo id distillation 
products lutlie rto used huge lx as fuel at tin plant 

Phosphorescent Landmarks 

A C LI VI It mil novel us. of leimiii ms paint is bung 
made it tin British fruit I In re an e number of 
failltlx luminous phosphorescent substance, null us 
those having c basis ot rcdniin silts and the sulfurous 
coiiipounds studied lx Ihc quirt I which give otT a font 
glove, like that from tlx fir* tlx at night or in a dark loom 
Them, have long bun used for miking hhiiiII objects, 
such as watch di ds matchboxes ct visible at night 
Afl tnge nieius c \te nsion of mu* It npplie etions of luminous 
paint has re < c lit lx bun mule in the British ui nix at the 
fiont 1 argi xv i dm Inks r buttons alum' 2 1 j me bps 
in eltametc r are i c itul with the if in sue! pli ispli >resei nt 
punt and then cove iul with i pi itu live I ever of u Uu- 
loid 1 he sc disks luxe i slmip |i nnt on the r< verses 

side by me ans of w bu b t lie x < in In affixed to the ground 
and the sides of trine lie* >r other earthworks or to 
buildings fences and other stiuetures Tlu\ are 
poru ptible nt a distance of from itl to 1)0 feet 1 line 
low d< gru of xisibditx is one of their advantages since 
they form admirable landmarks for the troops aud 
seouting pintles but arc invisible to tlu nneinx, either 
on the othe r side of \ i M m s 1 and or in the air I hi y 
n tain their phosphore su me for sixinl months hi fore 
nu ding to In rcpbicul I In sc disks uri dso used in the 
hand for gix ing optic al signals circle rs and information lit 
a short distance when alienee is ehsirthle In a similar 
way lumtnons rihbons ire pined ilemg a road bv day 
to indie ate the path to be taken at night Sometimes, 
too, luminous litters aud arrows ait as guide poles, 
and finally luminous devices pineal on the backs of 
stretcher bearers proteet them from bung hre d upon 
by their friends 1 In pi rtinent suggestion has been mode 
that sue.li signs would be very si rx n cable for the names 
and numbers of streets * 

Do Seeds Breathe? 


I’seudosueihians, the body is 
known to have boon covered 
with horny plates, but 
others mav have been 
clothed with overlapping 
scales which must have 
preceded the evolution of 
feathers, the e ritie al steps 
in the evolution of buds ’ 

A man is os he thinks, 
and thinking is a function 
of the brain. If a bird has 
a reptile brain, it must 
think largely in the, terms 
of n ropttle In the sense 
that clothes make the man, 
feathers make the bird 
Hence, the bird is nu re ly a 
flying reptile, leathered 
more or less ae cording to 
speoies Man has a little 
of the reptile structure left 
in him, but a bird has little 
else leathers, then, merely 
ooncoal the reptile When 
Robin Redbreast lifts up his 
head and pours out its 
morning song, the brain 
that guides it u almost 
identical with that of the 
young alligator, which, 
while it cannot sing, bays 
and roars pretty loudly. 

Mre. Robin lays mi egg and The Jar contain s enough oxygen to support the But a score of pees rapidly exhaust the oxygen 

•o does Mrs Alligator. growth of • single pea-vta* and cease to grow 



I I ik easy to demonstrate 
that germinating seeds 
take in oxygen and give out 
e trbcm dioxide \ sum or 
so of peas «ri placed in a 
c lost (it t mg jur with a small 
amou it )f moisture) After 
a while, t bo pc. as start to 
genmunte, but Hoon they 
cease ill dt volopment, be- 
cmisi thi oxygen m the jar 
is exhausted A single pe a 
in a jar of the same sire, 
however will develop and 
grow up into a little' plant 
I he re in evidently enough 
oxygen for tho needs of the 
Ninglo specimen 

lei prove conclusively 
that there is no oxygen left 
in the jar in which the num- 
ber of sexcels germinated it is 
only needful to plunge in a 
burning mutch This in- 
stantly goes out lht 
presence of i urhon dioxide 
in this jnr is eleiarly shown 
by pouring into it lime 
water, and thou shaking 
The lime water boiomts 
milky in app. arum . I hit 
would not hnpj)i n to nnv 
extent m a jui in win. h 
there had be e n no ge rnu- 
nating seeds 
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Patents and Profits 

Why Does an Inventor Sometime* Fail to Keeeive the Expected Reward? 


Jl n iiotomunly thi* opinion of n 


pit nit tli nh i 


iisualh 


n vary luigt 

l INO|ik ill il | i I it Inmost in 
rolihrdrt 11 Iirintti ti i nhy wuikixlcaptf 
febuluiiH utullli I y lit exploitation of t 
through lh( aKtnry of patent uiono| lie i 

IuhL summer oni of the Nt» I rfl pip i" turned a 
pirtun of a woman landidati f r 1 mi." w and “< 
coiniwiiitd it Willi tlit sUlt nit nl li it « t tilt planks 
m hi r platform hhn Ih il tl h / i II mmopont*, 
including pahnlH It i lilt "aniiH I bt tho 
btluf hi Id bj a gnat nun I |h *H it a put.nl u a 
monopoly which mihH t il 1» inlagt of I hi tapital 
wl cIum at tin rxjaiiM if 1 1 m ss h 1 Ithivt that all 
aurh tnUt turns arise li r an tiitinlv erroneous ton 
t option of tint null" ■ f tin immopulv granted hi thp 
United Slat. h hi a | t 1 1 I r an mvt ntioii 
Whin man bis) 1 1' m id lay mil the apt a hi did not 
recognise proper! i rij,Hn and the strongest man kept 
the hat bum li of I man u* f »r hut own u* lit- gradually 
Itanud that with i h[m ur n naolnte man tould protact 
hiu banunaa fr m a ft How who was anna what lugger and 
utnnigi r than himself Un the n It arm d that list favunti 
apcai wiui atniii tiling which he demrtd to keep for hi* 
own urn- uiitl then gradually gnw up a ret oguition of 
tlic iighta jxrt inning to ismiial lx longings or aa wo 
uay I aiiy ptraonal pni|arty rights When latir men 
Itogan militating tin ami cath mutt auatrUd hm rights 
to tin pcHMPtwion of the crops ninth ht had planted and 
tendi d He noon Inarm d that latter trips uiuld be 
grown in atrnic hilds than in otlitra snd a<> aasirtid his 
pnfcrtntt for planting bis mpa in the moat detumbU 
fit Ids In this way th. n gnduilly gnw up u ncognitinn 
of thi ownt rslup of land 1 hue it w aa that tl right a tiT 

ptmoual pniptrty and lund win vtry tarly Miognired 
and vtry Uxiruughlv dtvtloptd But tht ictoguitiou of 
an idea aa prof* rty it qunt d n vt ry murh lught r th vt lop 
mint of Miiutv 

I* or inatanu. whin tht mmatnl sang n new song 
that aong lift anti the pinja rtv of any perann who could 
nmnntbtr it to King it With the invention ot punt mg 
it bet amt pouaible for iny fellow who htard the iuiuatn.1 
mug to record tin aong m aueh form that In could ml) it 
to tht public and th« pt«>|*h no lunger eared to pav the 
minstrel for Ringing Ihua the nunatrtl lost mint thing 
of vului which had ronnerlv been his and there (catted to 
be any incentive for him to Ring So Hiort bwumt 
fewer new songs and the public lost what it might hnvi 
had if Urn minstrel had been assured of a proper rewind 
for producing new snngi In order that imnstnlav 
might not be destroyed the people agreed through their 
duly t boson representatives Ui ntugiuse the minstrel b 
song «b prop, rty only requiring that a record he made of 
the song go that it might bt p issiblc to know whether 
the printer had really atolun that particular song ur had 
produced a new one of hia own In the name way it 
gradually came to be recognised that a man whg dis- 
covered a new way of dorar "ome useful thing should be 
protected m tht use of hut discovery in order that ht 
might bo enoouragt d to work out such improvements 
And this marks the beginning of patents 
Nobody e vur tlunks uf terming the exclusive pounmon 
of persona 1 property a monupoly alUiough, according 
to the strict definition of the word it certainly is one 
It is also true that Uu people who object to monopolies, 
with tho exception of a few of the most advanced social- 
ists, would balk at applying the word monopoly to the 
exclusive enjoynmit by a farmer of his farm and it 
—mu £ pity that the t bnoxioiia word should have been 
coupled with the neogmtinn of ownership in ideas 
One very important thing to be remembered, when 
considering the rharuetcr of tho monopoly grunted by 
a patent, is the fait that the inventor by exercising 
the rights granted to him by his patent is not depriving 
the public of tin i n joy mi at of anything which the public 
had pnvioudy injiyul When a monarch granted a 
monopoly to the gle vi uuktr he curtailed the privileges 
of the balance e f the jh opie but when a patent is granted 
to an inventor it is d m with tho express provision that 
the monopoly relatis lo the (njoyme.nl of rights to things 
which had m vtr before existed, and that monopoly is 
granted as a reward for bringing those things into 
existence so that the public muy enjoy them at the 
expiration of the term of the patent 
The conditions upon which the patent is granted are 
first, that the invention must be mw if it has buui 
known before the inventor cannot have a patent 
Booond, the invention must be useful If not useful 
then can be no occasion for granting sueh a monopoly 
and the government regards the matter as too trivial to 


pany 


By Dudley T. Fisher 

justify consideration Third, tht myintor must make 
such a full disclosure of hia inwnti m md the manner of 
using it that tho public may have full posswMon oCwc 
invention at tho expiration of tht ti rm of the monopoly 
lhtsc are the conditions which art imposed upon the 
party of the first part to a oon tract 1 1 tween the inventor 
and the pubhe la consideration of the benefits 
bestowed by the invention the part v of tho soumd part 
that ih the public pays to the invt ntor a recognition of 
Ins ownership in his ideas for a limited time The in- 
ventor mod not make known the f » t that he has an in 
vention He may if he can, knp the matter entirely 
Muint But experience has shown that it is a very 
difficult mattir to use aa invention and keep it secret 
at the same time and that it is very good business both 
mi the part of the pubhe and the inventor, to pool th«r 
issiii s The public pays the mvt ntor what his invention 
is worth and the inventor uses his talents to supply tho 
public with what it wants 

Hut you will tall me, there an many inventors who 
do not reap the rewards which tht patent leads thorn to 
expert 1 believe tho greatest chum for this complaint 
is t hr ignoranro, on ths part of tin inventor as to just 
what he has invented It is aim wt tlu universal opinion 
of tht invent ur that he haa uivt nt 1 more than he really 
has dom The more inexj^eru nc»d the inventor thi 
gn atLr is his overestimate of his invention Lvcry few 
weeks I have submitted to me dr twinge from men who 
operate machines built by the company with whieh I am 
ronmrttd showing new machines which they claim to 
have invented and whioh they wish to sell to our com 
pany lhere is some times a nihmnntary shadow of 
an invention iu those machine a I nt usually they are 
only now arrangements of Urn pnrU of mat Lines which we 
have already built, and often th n arrangwm nt would 
result Hisadvantagsously m sonn ji rlieular of which tho 
alleged inventor is entirely ignore 1 1 

Another reason for the failure I in inventor to receive 
the ixpcrtid reward, is inefiicii 1 1 work on the part of 
lus attorney 1 he deeonption up u whu h his monopoly 
is founded is often so poorly wntl i Hint tht very essence 
of the invt ntion is not told and w In n the inventor trice 
to enforce his rights he finds thnl his tontrart with the 
puhlu does not rover many points which are ssstntial 
1o tho practice of his invention I have found thaL in a 
large majority of rases, the mind of the inventor is so 
full of some detail which has oli nuuned him more study 
than Hit balsnoe of his constant ion that ho has entirely 
forgotten to inform hu attorney of some of the most 
important points of the invention Later on when his 
machine has been developed in hi Mill prarlire, he finds 
that the points which ho talked ao much about to bis 
attorney are of comparatively litlli importance, and that 
thu things which are really eamntia] had received very 
little if an* atfentioh from either the inventor or ha 
nttorni y Of nM good intent writing is just like 
any other lund of wore m that it < annorW Hone cheaply 
If the best remit* are to be obtained, there must be no 
skimping either m labor or nuttengt 

Another reason for aa invefator not recuytag to* ex- 
pected reward is that he invents something -wmh jtotyady , 
wants After an invention is perfected ana^pstenWd 
the only way to profit by it is to sell either the donees 
invented or the patent If mi ouo want* such devices, 
the mere fact that they are patented trill not make 
people pay for them, and the in vi ntor fails of a reward 
I knew an inventor who made an improvement on a 
certain make of airbrake The hgpmksment dad not 
apply to airbrakes of say other make. and thp only 
ponuble customer to whom h« oould sen Mfepatent wss 
the one manufacturer. After hi hud gone to the expense 
of developing the improvement Amldiqg % model and 
securing a patent, he solicited this company to purchase 
his patent They told him that they reeoeuied the 
fact that hu invention was an lmpryvemijat, but it 
would not add enough to the selling uM of their ap- 
paratus to justify them in paving for hu patent and in 
* nging their dewgn to conform to it A* nPboby 
I oould use the invention it was not neoeseery to pur- 
chase his patent to 1 
their rivals and th 
von tor 

One very important oonadr ration oonnsoted with the 
procuring of profit from inventions u dev el opment 
Until a machine u worked out into its eommereul form 
it cannot be sueeesfifnlly planed 


of tho most 


important justifications of the patent 
n Francis Leohnsr invented hu first 
mining machine, he wae yearn away from its eueosssful 
application to the mining of oml He produced a re- 
markably crude mode] which convinced Joseph A 
Jeffrey that the idea was feasrtde Engineers were 
employed to design a practical machine Thu machine 
was built and taken to the nuns and it faded absolutely, 
not through any fault of Mr Ls dimer's invention, but 
because the strains were heavier than the engineers had 
estimated This machine demonstrated what the strains 
were and a second machine was built which really did 
work However, during the first year or two the ma- 
chine. went through n course of development which 
changed its appasre&oe ao muoh that its own father oould 
hardly recognise it M of thu development out more 
money than waa got nut of it during the flret few years 
and it was only because the people who were behind 
it had sufficient capital and enthusiasm that it was 
finally plaocd on a paying basis If either the capital 
or the enthusiasm had given out before that result waa 
accomplished, there would have been another dis- 
appointed inventor Without the protection afforded 
by the patent, Mr Jeffrey would not have invested the 
necessary money and enthusiasm in development to 
make Mr Lechner s unprsc Ucai model operative 
After a machine has been invented and developed, 
it must be introduced to the publio That u, the people 
must be educated as to the advantages to be derived 
from its use This u often more difficult than to Over- 
come the mechanical difficulties of its invention and 
development Often there are age long traditions and 
prejudices to be ovi retime The development of a market 
uften requires the expenditure of thousands of dollars 
which can only bo repaid from the profits of prospective 
sales If persons who have home no part “ 
and expense of producing a successful mw 

traducing it to the pubhe and of ovm _ _ 

once and pre judioes of thi* people, are allowed to share 
in the profits of such effort, there will be small incentive 
for any one to take the very evident risks, poms and 
labor involved in its production 

In some countries patents are issued with the provmon 
that if the patentee does not manufacture within a 
certain specified time any person who desues to manu- 
facture under that patent may apply to the Court and 
receive a In wise under such terms as may teem just to 
the Judge From my point of view this provmon 
seems to bo very unfair Suppose that John Doe hoe 
invented a machine for a certain purpose whieh is 
entirely now He obtains a patent spuds thousands 
of dollars in development, spends other thousands of 
dollars in advertising and introduction, and moeeeda 
in building up a business which in time will pay hack 
bis initial Investment and yield him a good profit 
Richard Roc., after seeing Doe's machine, sees another 
way to aotottpUh the same result Ha simply draws a 
picture at Us proposed machine and secures n patent 
on the basis of that disclosure Headers Us patent to 
Doe, and because ho has not spent any money, and very 
little thought on Un invention, he m willing to reU his 


i another i 


r tools with whioh to build a 

required to invent the machine itself This fact fa one 


patent for a very moderate mm Doe buys the patent 
to prompt tbs destruction of hm newly created market 
and bA are perfectly satisfied Tho profits on Doe’s 
hem not ytt absorbed his u ‘ 


a third party, who hu had no part ip tho 

development of cither machine, and who hu upended 
neither Ufiuw nor effort on the matter, mm an oppor- 
tunity to break mto Doe s market He appbu to the 
Court for a license to build ths Roe machine, alleging that 
there is a great domond for tbs machine which Poe refussi 
to supply He doesOet, however, stake that this d smaa d 
was caused entirely by the advertising and develop*** 
work done fey Doe The Court grants the litmus, 
g, rptwy, Much on (he bam of ths probable 
selling grim, but not taking mto account Doe’s initial 
expense, UMM te ths Judge to be reas on a ble 
Dots the mbUe goto anything by this tmnaootionT I 
think not There erenow two«*bufwturers from whore 
h machines Ote of there 
Jai expense to absorb in Ms 

1 Doe's trim and stub thn 

Th*|pnto to ths pohiis to sosMwfaat jure* thm 
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French Naval Policy and the Lessons of the Great War 

A Brief Study of the Ships of the War and Their Performance!! 

By Robert W. Necser 


I N the light of expenaue, the operation! at Ma dung 
the Greet War have nerved merely to aooftrm the 
previoua teachings of history that aaa power has played 
a decisive rftia m the existence and growth of tho French 
nation France was saved by her army on the battle- 
field of the Mane But without her navy, wfairh placed 
at her disposal the industrial maouroee of the Western 
Hemisphere and amured her the transportation of 
important rmnforoementa of men and material at a 
moment when victory hung in the batenea, the heroism 
of her soldiers end the genius of her chiefs alone oould 
never have followed up thie first success and reaped the 
final Viotury four year* later 
A glance at the chart will reveal the fact that France 
enjoys an enviable situation for a man time nation Her 
ooaete, waahed on three aides by the waters of tho 
Atlantia Ooean, tho North Bea, and the Mediterranean 
flea, lie m the very path of the commensal sea mutes 
which today job Europe with the markets of the world 
It has been said often that the French people have not 
known how to realise tbs great opportunity and that 
blinded by many eueoeeeeo of their arms on land they 
have allowed their attention to be diverted from what 
has really been the foundation of thair grmieat victories— 

Ttse »val policy of France in the yean which pre- 
ceded the outbreak of the war waa characters d by a 
vaocilation which revealed a mtstuMteretanding of the 
true principles of sen power Urn consummation of the 
entente between France and Gnat Britain, however, 
solved the problem created by Emperor William s 
maritime aspirations, and assured tho Allies such a 
preponderance of force on the high mm, that the German 
Fleet wm reduced to a rflli of comparative inactivity 
Only onee during the month of May, 1916, did the 
High Bea Fleet venture to engage the British Fleet 
in a general engagement The result of that day a battle 
off the coast of Jutland merely reaffirmed Britain ■ 
of the sea, and the months of silence end in 
activity that followed Admiral von Scheer s precipitate 
retreat were broken only by the signing of the armistice 
by which Germany renounced forever bur aspirations 

It wm then that German), doetived m hor fondest 
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How Best T# Malta the Airplane Safe 

To the Editor of ths Bcimmwc Amiiipan 

In your issue of March 8th lrat, Mr Gaetan Ajello 
the above caption has added mueh to what has 
been advocated m public pruts before and since the 
armistice on a topic needing no greater emphasis than 
the statistical fast that an average of nearly two stalwart 
men a day have perished in the training of our airmen for 
the German War The fatalities are still cumulative 
and seemingly point to a tune when life-saving equipment 
will be made compulsory by legislative mandate for air 
navigation, M b due course it woo made compulsory for 
water navigation 

However well Mr Ajello'a idea of emergency wing 
or other surface as part of a machine, stabilising itaoH 
automatically yet engagM the a» a* wiU for safe laud- 
mga may work out m preetwe I quite agree that Ilfs- 
saving devices should be no part of air travelers drew 
or penoual equipment As to strapping pilots and 
aides to their mb in peace times that ■■ obviously 
no more iiinnsmrj than automobile drivers doing 

^Locjwifrtbe-loop and all inch maneuvers may be per- 
fflhmbbin war, but b the mtreret of this art as it may 
apply to commons, all euoh Wohrtfcma I submit should 
boTand wfll be, proMbtofi hy niff and regulations, 
Unotby bw. A ScSreSWJgwbw . mp very 
well be mads to "Mt m » httkt Wm required, espe- 
cially b avoiding orfMsb m obretebatma” M abo 


hopes, launthtd her campaign of lnlinaifiid mibinarim 
warfare against the merchant flu Is of the whole world in 
a desperate effort to strike at ter tin nuts exposed linen 
of eommunioatum During tin find few months the 
number of submarine Dinkins* i mi hid suih alnriuiiig 
proportions, that for a tun it stmied as if l boats 
threatened to sweep evtry thing kfon thim It was 
an enormoun and difficult task t h it confronted the F ri nrh 
and British navies, whi< h ha* ■ pamllel in history But 
little by lit tli the Alins mpruvintd nnssuns and 
demand tactics to combat tlmr dnadid undersea foe 
until the Unman Admiralty n dispair atknuwltdgtd 
the failure of its trump oard ai I lust liopi of sue 1 1 a* 

But if the war on the aui lixs trought into evidence 
the r6li ployed by the powerful I itlh flcits the distant 
patrol cruisers the flutillas f destroyers and othir 
torpedo craft and the si on* f mxiliary and convert! d 
craft that win addrd to thi 1 1 n h navy sum the out 
brook of hostilities it has ol*< mptetaiSMl thi fail that 
none of the allied mantimi nat us w iuld have bun sbli 
to survive tha stram of the last f nr m irs if they had not 
had numerous merchant fliel* t sitond the efforts nf 
their fighting fleets, and innum nl li muling and supply 
bases win less stations aud tcliM'nphii calile lines to 
faulitaU their operations Th* i* wha! tin French 
Minister of Marine doubtiem li 1 1 in inmd win n In di 
olared that in hm opunon 1 ran ■ should without delay 
formula! u a naval poliey iooiiih ii-urole with hir coin- 
menoal eoonoimo nod Colonial uepirationa lor all four 
policies are so closely intern lot d that to neglect one 
is to jeopardire the suceoss of all tin otlurs and no one 
ean deny that all four today ir utal to thi future of 
France to enable her to reit n*ii(uii hir national wealth 
assure her eoonomio deyil«i mint muintuiu ter vast 
oolomal empire and enable h< r t maintain htr pueitiun 
among thi gnat powers of llu » rl 1 

Now that the hostilities on li mi in at an md the 
ships of war will again b* avail il li f >r srrvue in distant 
waters where their mere prrmi la dwuyhasMirtd the 
prestige and authority of tl < i t n liny npn suited 
and paved the way for thi i in iIh* of thi inenhant 
vessels that followed in thur a tl < ommerci always 
follows the flag says an old 1 1 I rh mid th< tnitb of 
th«t saying has never been di*i it 1 I In* is Hit motto 


knows that the balloon, riluv 1 f it* load springs 
upward like a bouncing ball in I Hi full is unohstnii ted 
yet saftty still hsngs on tin h i < n|* mng of n para 
ihuLe Aviators however mu m rsi this opi rad n 
and reduor enormously the ri*k 1 y ipiniug tlicir pars 
chute before stepping off and tin 1 y n t ird tluir drop 
which would be equivalent tn i 1 ft up and nwav from 
falling or fast traveling airi ruft s mrh automatic w >rk 
mg is readily attained with nr ni[ issued in haudk of 
parachute AH that is requin d is tin yalvi air pump 
and push button or ita equiviiluit I nh me tin air into 
air duets incorporated b ths f»l n 

Thus merchandise mails pd N uli* pasMiigers nr 
troopers for strategical purpows in uir may hi landid 
with safety without bringing th nn him t« thi ground 
Also escape from burning m i hn s 1 1 r prudential 
reasons all fabric should be ma h hn rousting by satura 
turn with non-onmbustible soluti n I submit that such 
equipment would asvs many lues in In* altitude 
accidents of 300 foot, or posed li less if promptly used 
Of one thing we may be sun Hut w hati v« r arrangemi nt 
for life pn nervation shall be uw I in he futun then m ist 
be oirtain noflrdinatte® and n mmmodotion of lui 
machine as a whole to it. and il t the machine 

Many are possessed with the nnti m thnt it is not i saa v 
to proitds a parachute from IS t 25 fit t in dinmet r 
to drop the average man That i* wrong provided dat , 
tables aw right It ia all very wcU for praftwonsis 
to linger above the crowds for «pi tacular display rod 
•oft tending The airmans rt quin meet is to land 
right-end up without broken bon * and for that 15 feet 
n«.«waSw seems ample According to the tables of n 
tarda tion of weight acted on by gravity a 15-foot 
diameter parachute wiU drop 230 pounds 7 B8 feet pir 
equivalent to jumping 1 1 inches which surely 

**The*aet« oMwSght Is of count of much importanre 
rhe writer hod opportunity recently to weigh 177 squaw 
feet of government phreebute «i!k wteeh would be 
equal to 15-foot diameter circle With this was 12 
HHpmwi oorde Of nearly 500 pounds combined ten- 
rdf strength 

All together they totaled slightly over two pounds 


whith ia hung urgiil in liinu to I y in ui effirt to 
roust the. pLopli I tl i t*sit t rintiiig i largi 
murchsnt inarim \ hw unit!* ig wroti tin 
naval entu of thi /imjc it w i i pnHtion of iimking 
ivery sacrifice in with r ti 1 1 am i h win n thi lattli 
field But now that the \i t iry 1 i* Inn won mu 
thoughts should go bovond thi imini I 1 pre-wnt anil 
Mik to piitun the posailnlitiiK of tl film that In* 
hi fon ua 

And thisi p visibilities of Hi* till in will nl* n girat 
measure afliit tin nayal polity win li 1 rum iimv u I ipt 
as n n suit of tin mgotiatiiniH now hung In 1 1 with i vu w 
to assuring a lasting peace In tin* tin prop it of » 
Liagui of Nations is bound to hnvi a fir nulling 
influence not that it would in any way limit 1 mint s as 
pimtiuns upon thi sea foi her const null in programs fur 
obvious nasoue turn always teen extromily mmh rail 
and reasonable but in so fir in thi sum* of influinci 
of thi navies of Hu world are coniirnul lor thi 
st nf muni that is fnat gniiiiiig favor is thit thi port of 
tht Lcagut of Nations will involve a Hurt of inU rnational 
ism of thi flu ta of tht world in whuh each nay ill powir 
will hnve a specified and limilid sum to patrol in the 
lntcnut of tht world* peace lor Iraiiit this roni 
would mint logically In the Miditirrnnian Sen and thi 
water touching thi wisti m ctnu.1 of 1 ranee 1 hi rt lur 
duties and rcapuiisihilitrs will hi rh arly dt hnul and hi r 
naval am endam y undisputed bv her Mill a and neighbora 
Ibis does not mean that in tho inlirtal of uiiiiuuni, 
1 rum li rruistra will not te allowed tn visit othtr waters 
‘ pour montnr li pavilion On thi lontrary suih 
cruisers will lontinui to afford opp irtunitioa for the 
exchange of mUrnational cnurtesii* as will as enable 
■ ach powir to kup in ilosi louili with its lulunial pow 
aesuons and it* rommirind nuirki Is m xoma patroh d 
by utter luariliuii uit mbi ra of tin. 1 cogue of Nations 

In a n,ent artuli in tin S iVNllilt \m erne an it 
was ahuwu to what extent thi Ficn<h navy had tern 
nirrejmd bv new ronstrui lion during till war Sinn 
thi signing of thr armistin only vissil* which win 
ait unity on the w a vn have hicii minplitid and as fiat 
as tin si i ould bi luunihid luirihiut rufi of evrry 
typi and descriptmu havi lain laid d»wii with a viiw 
to nntiiipoting tin futun neteh of the nation 


weight With mnpresRid air nsrrv ir handle such 
an uppirntux w uli wiigh nl ml f ur poinds t itnl— 
rail it five pounds (lie figurts will I illuminating 
when we ninpin a ommiriiil nn 1 ini trrving sav 
10 pasHi ngtr* tin h pausing! i iqinp) I with lift saving 
dcviit wnglung Hiy 25 pound* l ving tlusi hgurea it 
will te aeni that thi ratio of add'd wnglil w odd te ns 
150 pound* is ti 750 pounds Sunly |uiti in lUrn ti 
add to the aurpliih load tupauty f an\ typt of flying 
mat huic 

sotiri 1) More 

Passaic N J 

Helping the Salvor in the Shipyards 

To the Lditur if the Sufntidk \wwkii an 
In your issut if January 18th lust you wrote ou the 
above title W ith usual pn ruuon vou t te n bv turned thi 
limelight on a weak spot in the fnbric of economic 
progress 

I lie value of your suggestion asaumi a ita trui mag 
nitude when a thought is given to thi Hi nuuiuUs of ships 
and cargoes sunk daring the war Is it n t to the ail 
vantage of underwrite to insist n tin* aifity unasure 
in line with others which tin y now ri quin Indore in- 
suring a ship and i or go' Is not thi p ncral p lhlic who 
in the end pays the bill interest! 1 m siting that every- 
thing possible is done ti sifcguird life and property at 
•e«? Had the F-4 hid suth nitons tht livts that 
were lost would probably haw bttu suwd 
Ingmetr* know and midcrii salvage equipment will 
convince salvors that your suggestion warrant* senous 
thought kwt wt f rgit uni of the mo*t ( xp< naive lesaona 
taught us by Hu* wrar Such means us vi u suggest with 
approyiniate strength of perhnpe 200 tons isih can he 
vrry ttunonneally plattd say 21 fnt apart along Hit 
aides and above wattrhm 55itli ati ojk rotor protected 
by any sort of a diving tell ship salvage from 1 000 or 
more feet nould then in the future be art omphalic d 
speedily aud eennomieally 

Will you not publish this in order to invite dim usm w 
of this important subyrn If 

Caw- J Lindquist 

New York 
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Oddities of the Trans-Atlantic Flight 

A Review of the Attempts of tbe 05, Sopwith, Martynside, iarf£C 


Itlu Mil III IMIOI islllipli 
fiul In fill It I" I If l'“ , t< 
lIlHldlll III I hull I II »■' 
Imp ill I l mi * 1 half 
M»r>i of I uni i'i 11 “i *t* 
,i lopuii 1 1 dm ( ih hem 
iivnln 1 Inn n « mniK 
|n«irn hull 1 mill in mm 

ml tin w trill it hunt In 
Ih In v< th tiniix Ml II, til 
fliKhl well mt lim Ih P ,HH > 
Inti t it h of pun Hi Ini mi 
i him h (Ini mu him aH 1 
allot lit r niii full urn! i 
quill amt ulili f ii th I 
juurno t l thi iff ii I f 


t hi 


ul I 


1 he Nt-4 taxiing on the ai 


iu rvi d to bring 
i vi iv, nil tin inlu rut wink 
msH and mm it hi <\ >1 tin 

airpUiu und Hu dingihh 

u, dc ve bipod in loiig-dn*timi a High" "> 
mutiirr linlu I thin » no nuiuuliate dangir of thi 
stinmship Inn i going out nf liuniin wl 

A« our lint iNriiii mnl to pn- 1 * ni burned of iln mi 
forlunat. diaaatir whiih put ll« l s >•»«> diiiipl.U 
( r t out III till lonti Hi Dim 
small diriKiltlt uunm im»K 
under 200 font in 1 HK<h 
had Tiiwh I In flight Irom 
Mimtuuk J’ninl Lome Island, 
to Ni nfouiidl md in g*"*l 
timi and shape \rnuige- 
minis wire lomphtul for 
tin stsrt ut tin traiM Mlant i 

flight 1 Mjfvthiiigniimilni 

favor of thi dirigthli \a 
luih would Iiiim it hone vc r 
it mini at irm uiim up mid 
thi duwihh n ih turn nniiv 
from tin tuoonniTH mid hlonn 
out to hi a Shim then no 
traw <>f the dinglbli Iiuh 
I wail found 

from an niitliintii soiirii 
lire lnarn Hut thi < -5 lift 
lloulnuk Point with ahuut 
fij r , gallons of fuel Dm 
to thi jumping 


1 ' . : 




.... . - 
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hata mm iitirttoelr «n> 
a v oidab le Thu wind wa» 


blowing at a high velocity 
and rnuat lustily One after 
another of the heavy anchor- 
mil mfli and atael cables 
aa the strain 


as a Moult of the ohnngmg 
winds Finally, when it was 
evident that the big gas bag 
would be blown away, tho 
np oord waa pulled by the 
Inst man aboard the dirigible 
It broke just short of the 
part engaging with the gaa- 
bag patch And just at tbe 
bug atarted on its wild 


at Trepaaay Bay, preparatory t® the Newfouadland-Aaoraa Sight 


below it, the last 


twenty feet to the ground 


tw hours toward the end of its 111 ht Howtvti 
under regulir cundi ions tin dll tioml w welts* Im* 
piovid ol loiisidoruhle mH in nil I n ivigatnrti 


it ut on the ground Por in the air it ndea with the wind 
and is not subjected to great strains, whereas on the 
proved ol loiisiduruhlr md in uti i nivigaueni i«. ground it ism purely Ural and iindi 
op, , ntor dru rniiuiM the position , f the « nd.ng station is suhjee W to *. vere strawy 

would not have happened 
Again, if the dirigible had 
been tied out to a moonug 
tower, aa the. British have 
done with their email dmgt- 
blet, the wind would have 
caused little if any d 



lift plan at Newfoundland 
mpiirmt hut 2110 gallon* mill 
there still reinminid sotin- 
wliat 111 caress of WO gallons 
in thi tanks When the 
C-5 renrhed Niwiomidluud 
there was s stead* fnvorublc 
wind blowing m Hn right 
dirnition mnl thi in w were 
uuxioUS to Uki advantage 
of it But tin ir orders 
wen to land, and the > Undid 

£Hr;lii}rSr/z!i: d ,c^ ar KVSSS'e* w 

m « I pm, mil sp, . d tbe signal* grow loud« « aeakcr t« ' 

1 lervthing |icrfm mnl to jsrfee turn in thn ( J> Tlio 

Union ongiiiLh wen at no time pushed to the utmost 
An interesting fentun 


The t *5 In the huger at Montauk Pout, Long Island 

by noting the intensity of the signals After he defer 

.. . i“ ion Iv to note whether 

^ o rle termine whothe r 

he ui approaching or receding from the statiou 

As for the disaster which befell tho C-6, it u said 1« 


serve s once more to in- 
dicate thei vulnerability of 
the dirigible on tbe ground, 
and the neressitj of mooring 
towers or housing faulities. 

Then there has been the 
ill-fulcd attempt of Hawker 
and Grieve, who atarted out 
on tlic groat flight on Hunday 
afternoon May 18th, from 
Newfoundland If every- 
thing had gone wall, this 
bopwith team would have 
reached the rout of Ireland 
♦he next daj, some 20 hours 
after thoir start At nret 
then. wen. wild rumors of 
the* sighting of tho bopwith 
off the cuast of Ireland and 
even above certain districts 
of Ireland, but aa time passed 
three rumors proved to bo 
unfounded At tho present 
wnting, four daya after tho 
■tart of .these intrepid air- 
men tho world w without 
word from them, and it 


thi Moutauk-Ni wfouiidliiuil 
flight was the burning of 
surplus livelrogin m tho 
engine* lust, nil erf n basing 
tho htdrogen into the at- 
mospluii it min ml induced 
in thi ingmiH togethir with 
tin nquin 1 ummint of air. 

I Ins pioe Inn r suite d m 
consul ruble uoimnn of fin 1. 

\s for niuigvtionil difli- 
« liltin', It i* liariud 1 1ml the. 
ruilio dime lion hnln served 
logiHiriHtiad On moit than 
om me ihioii the radio opir 
ator i mm to tin mmu of the 
iwmkiiIioii olliMrs and told 
them 1hi pcmilioii of the 
dirigible lint owing to 
the fact Hint tin ihnitional 
win h as oulv rivih tto lino 
of a station w ndiug aiguala 



lew e uuutryinen, Gustave 1 

the bnglum Channel and ♦ 

from again, as well as the Frenchman, Lieutanaat Hague, 
who ait out arrow the Mediterranean 

While the Bopwith ear- 
ned a wireluas set, no land 


‘““■"Hawker's Bopwith bipUae, egalppsd with a 


up mevaages from the air- 
men Not oven a farewell 
ninmaga came bark to the 
sssoriutiM of tbe Bopwith 
team at Newfoundlasid Yet 
tbe wireless set bad a range 
of over 100 nulea, aad it 
would seem that at asms tone 
the biplane was within that 
distance of some of the trana- 
Atlantic liners and freighters 
Little hopes were enter- 
tuned fur the Bopwith under- 
' g even before tbe flight 
r loaded, the Bopwith 
biplane had to keep its 
engine going at the fyU out- 
put, untd the load became 
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-4, the flight was to take more 
than M feourr. time, end it w 
Mguded m problematical in tho 
extreme Whether even the best 
eviction engine oould maintain 
Ha foil output over ao long a 
period Ttwn again, with a crew 
«? two, only one of which na 
the pilot, then «u the great 
danger of falling aaleep Military 
airmen engaged in long-dutunoe 
night bombing have oorophuned 
of the difficulty of keeping awake 
during long flight* Jhe steady 
drone of the engine, the effect of 
the elenr, cold air, and th( general 
ennui of such flights results m 
sleep Hawker waa a fliei of lung 
experience and no doubt knee Th 

how to guard agauiet falling 
aaleep Moot likely of all, the engine broke down as a re- 
aultof tho long attain, or tbe airmen met advene a eat hi r 
conditions and exhausted their fud Again tho\ may 
have drifted far off thoir course and run short of fui I 

til in all, the Hawker attempt has justified the gnu- 
end ekepticasni towards th. single-engined mat Line for tin 
trana-Atlantic flight Iht bitting odds wm 20 to 1 
against. Hawker landing in tht, British Isles— and thi) 
were eertainly not too heavy Unless an at tt nipt is to 
be something aside from a mere gamble with what 
appean to be certain death, a mulli-cngmcd nut him 
must be employed 

fuming to tht Sopwiths rival tht Mtu l Miaul , 
manned by Royii- 
ham and Morgan 
it is intonating to 
note bow Una sup- 
posedly sturdy ma- 
chine broke down 
while starting. 

I rain press ao- 
oounts it appears 
that llie Martyn- 
aide wm rolling 
along at about AO 
miles an hour for 
the 1 take-off, 
when it struck a 
little mound whuh 
brake the under 
ferriage and dam- 
aged the machine 

n pair Th’* acci- 
dent brings out 
the fait that a 
■ mall trene- 
Atlantio inachino 
must be loaded to 
a point when it Fridlag gaa atm 

isdiffirultandeven 

danggfljus to "take-off unless the flying field is wdl- 

m Meiunrhdu our NC boats have been in for an ending 
tune Starting from 1 repaasy Bay in Newfoundland, the 
NC-l, NC-3, and NC-4 had every chance of making the 
flight a suoeess Dnatroyen wen strung along the route, 
ready to offer suocor tf necessary as well ae t md w In loss 
■i gnala for the direction of the airmen \ et onlj one 
NC boat name through the 1, 200-mile flight, namely, 
tho NC-4, which waa the very plane that experienced 
no end of troubles sad breakdowns on tha way up to the 

was*forosd down to the surface, and soak 
off Corvo, the U 8 destroyer "Fairfax * bung unabla 
to salvage her Tbe crew, how- 
ever, wen saved The body of 
the machine gradually gave way 
under On pounding of the heavy 
scan, and the wings were broken 
off Aa the water continued to 
flu the bbdy, the machine slowly 
settled «ttl e# eight 
The NO-8, the flogdup of the 
tram-AtMntw films, ftot off tbp 
poures find In tune ran start of 
fuel It came dawn in order that 
the navigator might get hit 
hearing! The plane was dam* 
wk by tha running aro tad wok 
enaMs to rise, Foundcd by the 



■pedal motor mb for Anm relief orianbadona with trailer 


typt of motor eonveyanit wih 
designed for the purpose of mo\ 
ing the Amt ru mi nlief oigai un 
(ions around the Tniuh land 
hinpt it wnn git up by A J 
Uoultou of Newport R I It 
I r >\ ides living quirtrs foi a 
] rty f Iim with inking «,> 

I ii ilu* 1 1 vim iih mil nit dual 
i | iipn < 1 1 for lust md 

I In i Ii ih<m- ,1 I hi unit in 
,ii nil i s of 1 (2 inch wheel- 

I ik I h jo f i vim Is over the 
Inin y, v ut tin b.lv opens at 
ili r li like In- lnsidr are 

i its fir thin lor thi night 
th i n in 1 iltid nn I i oven il hv 

lint III i Htiuitun is pu lured 

I I ur f th in i upnnf h sla i p in t hi 
ml iitHiii thi tar anil tin fifth 

ii thi ai it si If 


I hi furnishings if this unit 


tho N< -d crew decide d ti k il liuidwsrd It n quin d stool* md a ness 
some 48 hours for the du igi I N< -J to reach Ponta inrms I hi rot* thi * 
(Coniim I I f K7) jicrwmjl iff tsifth 

... running l» n I rf tin 

The ItaTeUing Army Auxiliary .tmi is i«.« ii< 1 lh 


stool* uni n ness Ldili Hu twuwhiilid trailer 
i arm si hi rot* thi*lml* tin bidding and bags for the 
penon-il iff ts if thi un inhere lhm just alovo thi 
running h ul if tin irilsill tin four-burner gasoline 
■tovi is Ini ili 1 Jhis i* fid from tin ninin gas tank if 


D URING the late uupli miitm** 1 rami »sa full of tin n with gum stu n rt pr vi lit fires It mil be 

Ammuu soldiers it w i* also full of relief orgam fulilul I ltk wh n out *f «s* mb a i ompai Iment that 

rations of various sorts w irknif, fin tin toinloit and an mini. 1 it i* it Ihi aims lime a bn ad bonrd a win 
stiff tv of those soldiers 1 In s, liars didn t stay in «n brail r lilmt-P' 1 an 1 other rooking nil irol* I ails 

spot lonsi uuoutly the doughnut girls and the ^ M f \ loffii pt s up h wls md tups folding fiv mg pans and 

seen terms and the othir |>i qli mgagid in liiiiking tin t iblc t > I* • p »* I * tl in a case nn thi running hoard 

Ion (lihuv s life as ihu« Ii w.rtl living n* tli iriuir Issil III *1 vi Irninlu is rrii in canvas anil 



i and *- wad iratnrrt|1rt supply pantries of the travelling Army Aid unit 


tihle 1 i Is i pit I ul m a case un thi running board 
Issil lh hI vi Pr iv in In is rrn 1 in canvas anil 
.lie 1 silk bags \ 

I irge medical nn 1 
surgu al cabinit is 
rnrrird togithir 
with i writing disk 
with t> pi writer 
nnii-spilliug ink 
will ill Indi 
vuliial loekirs art 
provulid for thi 
loiht ifleits of thi 
i row Special fix 
tore* along thi m 
■idi of tin tar at 
vunous , mints ai 
loranioilnli shov 
ilk nn »u a wash- 
bowl a lollap- 
*ibli tub fan van 
hurt 1 1* brushes, 
a watt i filter ami 
tw o i anti on* 

Hie tint which 
surmounts thi 
w hole outfit is 
Ktmpjwd under a 
Army Aid unit ovir on the top of 

( ho car while trav- 
elling It i* fastened to a rnlgepnli and ran be quickly 
pit i hi d to rovi ran area 20 l.v 1 1 fei t l he two rooms 


■Lances would permit, didnt stop viiv long tilhir tiling It i* fastened to a rnlgepnli and ran be quiokly 

W ben the doughboy goes away from nnn spot to pitihid to rovir an area 20 l.v llfeit l he two room* 

another, he takes a tnuu if there is one hi tskes motor thus forint d inch 7*j by 11 an stjuralid by the ear, 

truck transport if thin an snv trucks but mostly hi but lonmitid by i pamagi it tin nar There are no 

walks But the relief orgam* ition* havi to taki tbur guv nqs* or pus, but anotlur snil a bettor means of 
woridy goods with them w hi u thi v move and tht v have uiiohuriug tho Unt to tlu pun mm l whin there u one, 
often to function whili moving so walking is out ul thi or li tho ground when thin is not 


question It is, sword mgh mimsarv lor thine bodies 
to bo provided with smxk « irl of oonvryMicc, and the 
mors nearly that oonveyaiiii approaches the ideal of 
having been designed for the express service in qm at ion 
the more sausfaetoiy it will bo to its users and tho 
better service its user* tan g ve the army whili m motion 
It meed not be felt strangi therefon that n p ml 





Tta Aim nM frtgk. vMi teat ptatad hr A# sight 


Motion Pictures and the Eyes 

M OMNf. pn tuns under favorable conditions, do 
not cause so much fatigue of thi ivra as tho same 
s nod of com onl rated reading 
When there is tyt dwomfort thin is usually eome 
sulii fit feit whitli should ruinro tin attention of an 
i ye spu ulist 

I ndcr favorahle conditions 

moving pic tun a eniudng futlgue, 
if lontinued, beet.mt unpleasant 
may if pt misted m become harm- 
ful a eouditiuu wluoh is grestlr 
iggravatod by fixed stai mg at oat 
n,K>t on Ibe pu tun a praitm 
w hit b should no vi r Im indulged in 
V. review of tin runint Iitc ra 
lure rut onl* in. permanent harm 
to the eyisfrnm viewing motion 
putuns Iho fat t that about 
10 0O0U0U miHTO or less pe ph 
i u|oy moving pu tun* daily w ith 
nodi finite n ports of speufie hnrm 
>r injurious effect and with but 
few eomplunta of sliglit nu n 
yemenees indicate* tint viewing 
moving put ure* cm lnv niiu- 
jurioua effect up it th yi* 
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A Shooting University 


The Great Naval Rifle Range at Caldwell, New Jersey, where the General Public 
Will Be Taught by Expert* How to Use the Rifle 
By Capt Edward C, C^otonum, USA. 


Photograph! by f & Wwndluti 


A S UJ OH w a |)< rson p ipularli supposi <i I i have man 
to do tutli danc iii| the h irt | ij> and spliung the 
mam-bra(< than with shooting thi military rifle Kvtn 


in thcso davw uf a war 
to oaenmaU thr nuvv v 
lestroycrs conviiH am 
brown biglilv amurati 


unit red into oxpt rt hIk In than did the nrmv now proposi 
ti nt age t ht biggest nlk tthoot th< wt rid <v<r saw during 
thi mouths of Juh and August 

The pla e is ( uldwdl N J 4 r > rnimiUs ftom Broad 
way and w tthm an hour s ndi of some 10 million jiooplt 
Formerly n n rj tut and unpri possi ssmg sotion of 
New Jorscv known in tic < rutt It ti Mtndow« it is 
now one of thi Navv s nfle rang! n mil is ft Ht graduating 
from mini) one if thin it t 
the great! si rifle raugi in th 
United Statis as it will hi l \ th 
time tht opening gun im hred 

tor ycarH the National Match ) h 
havi bten staged b) thi Unit d 
States lioventmont in utopi r it mi 
with the national b«dv of orgatur* I 
military rifle mm tin Natu nnl 
KifU Assou tioi For just n. 
many itari, ha\e the National 
Mati lies linn tin annual ronvm 
lion and tht rlt tiling hoimt of 
rifle information for the enthusiasts . 

of thcLoiinlrv -at least those a part 
of our rtgular and militia forces 

Their weak point 1ms been that tiny permitted onI\ 
learns of militm from thi stms aid regulars from the 
Armv aud Navy and Martin Corps to participate and 
the plain ordtnarj Mister thi ttvihan who liktd to shoot 
the rifle hut didn t oare to tie up with the militia wasn t 
intirely encouraged 1 von thin they win great affairs 
with teams of Ml men from each if tht states Uums 
roprest tiling ^lie Infant rj CtHalr\ Marine ( orps Navy 
and Nuvat A ademv of our rt guJsr Zeroes all arguing out 
the final team clmiupionshi] it the National Team 
Match and the individual m ito) <■« in the preliminary 
shoots that came tiral tht Nalunal Individual of the 
Government and the program >1 the Nutt inal Rifle 
Vssoiialion In 19H tlu Ban Vim noun and Inter 
national shoots wore bold ut Lump Fury Ohm in con 
junction with our Nutnnul Mauhis with Argintiuu 
l’eru Canada Swedin lianii mid Switserland all 
sending their teams and playing in the tOO-imltr game lit 
their own pe uluir style 

VII this time hunt v< r the civilian rifle clubs bad been 


growing m uumbois unu J mulatto* tl t members plain 
ordinary Misters who were shot ting the military 
nflts under the i emulations of the g vorumeot made 
possibli by the regulations permitting the sale and loan 
if < overninent arms to snob clubs I elonging to the 
National Rifle Assotiation 

In 1 U10 two nfli enthusiasts of th Bolshevik order 
according to the standpatters of tin game Major 
Harder of the United Stats* Meruit i ojpB, and Major 
Bronkhart of thi Iowa Militia gut t) matches open to 
teams of 1 1\ dian riflemen from each slat W it h hardlv a 
month s warning and with the stand) ill rs of the powers 
that bi doing their best to dtseourag th< project the 
National Matches wore opened at laiksonville Fla 
and there came streaming In from cvi ry state and even 
from far c Pf Alaska teams df enthusnstic i lviliun rifle 
men thi most tickled and the most strangely attired 
lot of nflemi n i ver seen op a range siiim the days of tht 
pionteis and the days of the ba kw lodatneu homt 


National Pistol Match shot to the rain ( snip Perry, 1*1* 

of them wore these cute union out i mutts favored by 
motorcycle riders other* iavorid plain overalls as a 
shooting uniform From Okalahm la uime a real wild 
west team quite like the real wild wi sterner big-hstted 
and one or two with notched guns Habituated to 
paying a paternal Government at it three cents per 
cartridge for the privilege of sli t ting 1 heir belovad 
Springfield* for the first time th \ had a taste of the 
militias privilege of free ammuruti i and they swarmed 
over the range from dawn to dark 

Nearly (K) teams mostly of on than* faced the targets 
after the preliminary individual m itches for the team 
match < he event of events of the Nal anal Match* 8 Fhe 

Murines won the militia teams t the stronger states 
Indiana Pennsylvania, ett won thi next six places, 
then <ame a team of California uvilmis puked from just 
two civilian nfle clubs and took eighth place defeating 
all other civilian teams and most if the militiamen and 
beating the Marines at their own ring! of 1 000 yards 
Many of these civilian nfleinm went into the serviot 


when we entered the war, some of them wril nearer return 
from France In 1918 the matches were again staged 
at Camp Perry and again the civilian teams came 
streaming hank, this time much depleted, mostly new 
men, but still enthusiastic and determined to lean) all 
there wa* to the game of hitting with the brawn aerrfoa 
nfle the things, Hun or otherwise, that needed hitting 
In 1919 the powers that be, in solemn conclave, made the 
startling move of giving th* matches to the U 8 Navv 
to run on a Navy range, in recognition of the great work 
the Navy had done m budding its ranges and training 
it* men in nfle shooting The entire crows o! the great 
railway 14-meh guns sent to France by our Navy, and 
commanded by Admiral Plunkett were made up of the 
expart nflemen trained on the Navy rangea 

In turn the Navy turned over the job to the great 
organiser, Lieut Co) Harllee of the Mannee, who had 
built tho chain of navy range* through the country 
muNtly on a shoe string so far as expense went, and by 

the work of Navy men alone For 

the fiFst time the enthusiastic 
Mar me officer was given a free 
hand at a National Match, and 
that of 1919 promises to be the 
start of the movement to make the 
Americans once more a nation of 
riflemen Gone is the idea that a 
man must ‘belong to some layout 
or other to be allowed in the nee red 
purlieus of the shooting grounds 
From June to September let, 
the CsJdwell range is to be a 
shooting university, open to any 
man, woman or child able to hold 
a nfle The great individual and 
team matches come off in August when of oourse 
the tyro will either have to trot m the fast oom- 
pany that will bt present then, or keep out, but until 
August the pfrson who never shot, is the person 
thr Navy is hunting for Thrashing over old straw is 
not the purpose of the gob*.’ 1 They see no virtue ih 
preaching prohibition to the W C 1 U, nor the beauties 
of liquor to the barkoepem, they want new material, 
proselyte* to the game of the nfle, the pistol, and even 
the shotgun Ave even the Shotgun which is another 
radical departure that makes the old standpatters wbo'd 
keep away from a shoot every tnan not m uniform, 
wonder how long an outraged providence wil^tot the 
world live 

For the first time it has been reoogriitsd that the shot- 
gun the rifle, and the pistol, differ but little, and ought to 
trot on the same track The trap shhoting devotee m 
going to have a chance to play hi* own game eight next 
door to the hang-out at those queer parties who thmk 
(ConMsWif <m ptv its) 
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The rapid flra stage of the National Individual Match, Camp Perry, t*U 
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The French Problem of Reconstruction — IV 

Some of the Details of ^Agricultural and Industrial Reestablishment 
By C. H. Claudy, Special Correspondent of the Scientific Amfrican in Paris 


I T f* typical of rural France that almost invariably 
the first thiaf rebuilt a a grange or gram barn 
Your typical French fanner down t live on hi* farm, 
M dew hi* American ooiuin French farmers gather in 
the hundred* of little town* which are *o clow together 
in Franco that one can ahnoet about from one to another 
Their fame are for farming, their town* for living, and 
while the town, ae a town, may not Mem ao much in 
American eyea, it ropreeente to the French farmer all 
that hia life hold* of greganemanew and social wter- 
oonne So when be begin* to rebuild hi* farm, he think* 
first of the typical farm budding when he begin* to 
rebuild hi* town, then it will be time to think of the 
dwelling. Meanwhile he live* in hia barn or a tent or 
a dngout or anything which ia half a shelter To aid 
bun in finding *uch, the government ha* ordered more 
than 26,000 demountable wooden house* 
of a couple or three room* and an out- 
building at a oost of lee* than 11,000 each 
ae well as 10,000 demountable farm build- 
ing* ooeting from $150 to MOO each 
Aim, once more, here was good effort 
lost, for several thousand of three were 
set up and oooupud and in the path of the 
last German drive But you cant dis- 
courage Franoe by burning up a few 
thousand temporary shelters after what 
ahe has suffered Any nation which c-.au 
face a Rheito* can face anything People 
think of fiheima somehow m the city sun 
rounding * destroyed cathedral The 
cathedral 1* undoubtedly the world * mast 
tragic and most wonderful rum, from an 
art and a sentimental staudpomt, but 
what of the oity in which the cathedral 
stands? This dead and silent place, 
them thousands of houses, of walls and 
fallen stone* that oucc wore houses, these 
multitudes of empty staring space* that 
were once homes, these polos on which are 
no wires, them tramway tracks on which 
are no cars, these cobbles over which pull 
no hones, this town which w now no 
town — and Rhehns is but wu of many if the largest 
Wherever possible trench troops are being used to 
supply labor for reconstruction work It must not be 
forgotten that Peace is not yet and be sure France in 
not forgetting it But the is also not forgetting that idle 
troops are troop* deteriorating and so General Petain s 
order to all military unit* located for several days in any 
one plane to offer their services to the local engineer in 
charge of reeonstruction has resulted m a good deal of 
otherwise lost effort being directed on tbo rebuilding 

On* of the great problem*, of course is the housing and 
the feeding of the army of Vorkiuen who will do the re- 
building But France has recognised this difficulty 
and ha* provided ample fund* for both, us well a* the 
spending of those funds tho purchase and the trans- 


jwrtation of the temporary quart tm the mamUnanru 
of line* of communicatnn with the marcel bane of 
supplies for any district to In invaded by mnnstrui 
tiou engineers and labours I ranee has not warm! 
with a Hun for four year* with >ut learning how to su|>- 
port troop* in the field Mu n iw lias a special m rvico 
dt voted entirely to the sup] l\ mg and « reeling of barrac ks 
when ver needed whether f r refugee* or for w orkmi n 
I ranee is a country of *t nc and cement tile and brn k 
Wood is little used for building It is too valuable and 
beside* it burns up, and wl would build a town whiih 
might bum Up any turn my m becami a little careless 
with a cigarette, n’tit < j ant So the g< vi mment 
through its Technical Si mu of Itu oust ruction is tx 
perimenting with vanoua building maiermls to sti how 
those found in any one spol um best bo utilised and has a 



In the devastated reglan of France 


laboratory in Pari* for tr\ing out new idea* of lonstruc 
tion cement mixing bri<k making building it< In 
addition it ha* carefully inippid France with regard t> 
her quarries and other earth f mnd material* so that 
there may be no useless w asti >f transjiortation m gt tting 
raw materials to the place at which tiny are to be us* d 
for transportation is the ni < k jf thi bottle to use n 
American expression lrith* whole building program 
1 hero i» no lack of building matt rial stone hn I 
aand, lime, tile, cement, ran hi prodund and art pr 
duced in most of the affected departments What in 
needed is machinery and tool* ind ioal — and tran* 
portation, and it it the** thing* w Inch them (instruction 
authorities are trying to tuning* rathirthan the in 
dividual detail* of materials But it im a alow process 
with the oountry to be work I in a rum with the best 


min killed or wim 1 d and tl r* M away mid* l inns 
And all tbi whil* tl mi wh w irk mist oat Hum 
the rr&itabligli merit >( igruullun is of paramount un 
portancc Hero tin govcrnimnt hilps with its tractor 
service although thi h*lj is shirt of the r* quirt mints 
1 or instance, two years ago a milli i acres were roll used 
from Hun domination of which I hi half was i ultivatnbh 
Iho French tractor* plowtd 80 000 the French army 
12 000 and the British army plriwul K) 000 >f tbisc 
arris loday the government owns mor* than 1 500 
tractors of wlmh more than half arc for use m the 
dei ostated regions 

Usually of course the Fremli farmer doe* hi* own 
plowing But usually he ha* his own farm beast* to 
plow with W hat the German sdidn t take lus own army 
did llurc an fiw horse* and mules loft for rural service 
ni I ranie today Twelve thousand horses 
i month were swallowed up in the armies 
1 ho n suit is that where the servo * of 
Vgncultural Reconstitution is otherwisi 
riady and anxious to put refugees batk to 
work on their farms and to provide them 
with (iirniun prisoner labor, it is often 
* st ippod simply lieoauso there is no 
ivailabli power with which to plow 
and HOO tractors i an t do it all! Mori 
iver even if some one were to pre < nt a 
i w thousand horses to the people of 1 ram* 
h would have to present each horse bis 
fo 1 also Frame eouldn t food the 
a imals if shi had them But Bhe can 
f d traitors and she has ordered many 
more L rac tors and much farm marhnit n 
from America arc what is needed And 
lh( lucd l* at least double that of the 
S IKK) (KK> worth contracted for by the 
1 r uch government so far 

Utogt thcr reestablishing rural France 
ii a prod in five state seems to be a vn lous 
m lc I here must be crops to fi ed tho 
animals wim h must bo fod to pull tho 
plows which must function before there 
an be crops the mix of the matter of 
ours* is lal ir an I that can t be had until tho military 
situitiuii permits Lit ni timrican say "Oh, devas- 
tated 1 ran * will s am /<< 1 itself now it isn t overrun 
with ( ermans lit him nther look with kindly and 
patient e v«s at i win le js >pl< who have literally nothing 
lift but their ltnd uul nut always that and give them 
his entire sympithy as tiny try to get something again 
to grow when f irme rly so much gn w m so carefully and 
intensively farmed a way 

With 50 million* of d dlars t > it* credit the Office 
>f Industrial Roe (institution composed half of officials 
and half of manufacturers has gmo bravely to work to 
reestablish thu shattered industries if Franoe llow 
great a (o*k this is tan nun h bittir bo imagined than 
dtsi rihed It is not a iasc of Htartmg up an industry 
(Cwiftnu f i pan 
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Testing Physical Fitness with the Camera 

The Mensnrgraph a New Aid to Photographio Meanmag 
By Roltert G. Skerrett 


I T ro dawning upon us that thn physical wull 1 emu of 
evnry Amenuin i* n matter of national < ui »rn 
likewise is it < arentml that we have si our i roman! 
facilities by which our bodily state mav bt ilu kni up 
vended, from time to turn Ihw applies < tli m or 
adult years as well ns to infants urn) i hj> < ir 111 to out 
youthful ciliwnry during the psrml I aNmcnti 
lbs question la, hon tan iwokIn ht inn It nt, suitable 
intervals whuh shall satisfy Hi i \ 11 tiiivmic at ex 
taraal indices of ikvilupiuent fllilitt i Inlnrlti! 
growth! 

finance has furnished n \ irn I t 
means and apparatus I < 

aarva theae ends hut it i» 1 1 I nlilx 
not an exoneration t< s« lint tin 
art of physual oppress im nt is I u 
marked degree in n stall of tlux M i 
am literally feeling ir a iv tmard 
the goal uf prerutum ut d dn> by «1 m> 
ft m becumiug plaint r I ha tht nut 
ward aspect of tht b idv has rout h to 
tell us if wo are kun enough of wmtin 
to read aright 

The trtwbln up to non tins bw n tin 
look of a movement svstc in that would 
give ue positive data ut all plums if 
our superficial run tours and surf urn 
at any moroent and whith tould again 
be meeeured dunng a senes uf prt 
embed observations fiuffii it nt noiir- 
Hhment or a lack uf it nt plainly 
indicated by the outward appiurunii 
of the physique Similarly miisiular upbuilding duo 
to stimulating exorcists will till its own story out- 
wardly and a lark of di\f.]upmtiitol balance an> 
cbficteaoy that has an exterior reHtx -and them aru 
many of these — ran bn noted bv the trained observer 
But the principal difficult! tu sin i useful interpretation 
m the long run is a su< t tssioti of m ords wbu h will lend 
themselves to really nut ■ oroporisun 
The labor laws of certain of our States spcufy that 
children between preetribnd ogtit shall not he employed 
in gainful pursuits unless they have mmved qualifying 
oertiheatea os to then fitness fin any work in winch the y 


the external phases of the physique from all nd«s 
Not onl) that but became M the wiy m whith the 
plntis art made one scale of evaluation will auswtr for a 
sent s of prints token at different dates thus permitting 
very tiros tnmpansons of intervening bodily eluuiges 
IIuk is nothing fundamentally new m this reoourm to 
phot tgrnphy othtrs haw used the mirora befon for 
the same purpose but their pnx*dui< bus been faulty 
in important rewjx t *h 

[ hi so drawbnc ks have been ebminnti d by 1b Kilmer 
ami tmlnv he makes it possible to takt w> numher of 



mtna Car taking awnanrgrapha and eadargnd vtowef Iks 
suol on which thn paUent standi 


photographs at suitable mtervala and to do oo under 
i iroumatanaee that ire practically identical That ii to 
say the light is always the same bmause he uses a 
powerful mercury-vapor lamp I he for sd distance ts 
unvaried beaause the camera and tin stool upon which 
the subject stands are jatt as roanv feet and inches 
opart, and the lens is at a osrtain height above the com- 
mon floor level Finally, the person to be pirtured 
pious hu heels or toee upon limiting fu itprmts whuh arc 
painted upon tho top of the stool or stand 
bn for Dr Kilmer has introduced no feature of pre- 
cision which is outstandingly ncml in tho realm of 


That is to say boys and 
girls from 14 tu It) yean 
old cannot join the ranks 
of our army of worker* 
unlit they horn Iwt n found 
sound enough IkhIiIy to 
meet the struts, a thus un 


posed ui 
burden a 


t In in 


Iho 


n of establishing tins 
status rests upon duly 
authorised examining 
official!) 1 licet offline ex- 
ercise a large distntiuiiury 
power cuid offhand per 
eonal impression plays a 
conspicuous part in tho 
decision 1 his incited t rror 
far which the iluld first, 
and then the parents »r 
tho community must |>ay 
Those youngsters ti 
whuh there an a groat many 
thousands, are remitted 
annually to our industrial 
ranks, and that they may 
bt a source of stitngih not 
subsequent wtakiuaa it is 
yitally assent id that thur 
utiiig up of life s burduns 
and their assumption of 
any particular line of offort 
■hall be consistent with 

' capabilities The ordinary pliyslcol ix 
..iim not in itaelf suffice in many costs to place 
the juvenile worker in the nght catcg >ry as to htness or 
linfltlif. and a subsequent examination may lie modi 
by another official who has not «nj knowledge of just 
hvw tht "Ktbl looked when previously rejcctid or at 
Mated Thanks to thn work of a New 1 ork physician 
Dr ThtftM W Kilmer, thn handicap to rnrrect judg- 
ment hl» been verv oowadernWy reduced 
Dr Xdmar has brought photography to hi* aid, and 
ho hag it practicable to utihre the oomera so that 



graph taken On hi* printing paper, before It it exposed, 

Dr Kilmer stamps a similar symbol, and then lay* hi* 
picture negative upon the paper en that the twb T-marhs 
—one on the paper and one on tho oegatdrt— caUddfl 
Next, the paper is espoaed to light and tha uagfctrtu 
removed Another plate, opaque and ruled m measuring 
squares » substituted, end the paper is oaoa more ex- 
posed to light In this cbm, too a T mark on the 
negative insures proper registering When the doubly 
exposed paper is developed there to produced a picture 
ueuungW lvmg beneath a * non of lines whwh represent 
feet and inches or, if no aiatod, inches 
and fractions thereof If the paper 
m developed after exposure under the 
figure negative only the screen, of 
mures IS not reproduced 

In this way, Dr Kilmer can secure 
a vivid photograph which shows every 
superficial detail of his subject and 
this he nan examine without having 
his eye affected by intervening lines, 
or he can obtain the eame picture 
overlaid with u series of moosunag 
lines The latter the inventor cab 
a 1 menam-graph " The two photo- 
graphs thus give him all of the in- 
formation that he nkay desire for 
purposes of analysis and a number of 
there, taken at suitable intervals, 
furnish a comparative record of the 
utmost value The measuring ecatot 
apply with equal precision in each 
omc, and any physical modification can be detected and 
given lie due weight Finally Uieeo photographs will 
tell their story to any qualified observer, whether It be 
he or someone etoe who took them 
The mensnrgraph method devissd by Dr Kilmer will 
lend itself to many useful applications It wHl un- 
doubtedly prove of importance in the military services 
for purposoe of identification and, Similarly, be an aid 
to polite administration The meneuigraph system 
will find a field of fascinating adaptation in the study 
of the changing modolling of the foes and head from 
year to ynar, and be of particular value in watching then 
changes from tune to time 
in the coses of resident 
children, either of domestic 
or foreign birth of alien 


parentage 
the Amen 


tends to blend racial 
features into a general 
native type Dr Kilmer 
has provided mem by 
which there modlffStionS 
tan be recorded with 11- 
luminati^g precision 
Further, mensurgrsphing 
will be a great help here- 
after In all X-ray work, and 
will tend to reduce to a 

3F.--, j 

revetowms of tike radio- 




point re that any 

flow! alteration will he ftgltjqrtd^ in fixed 


Development of a bey as Mfeeted ft the ftftftn 

of badt whtoh la i 

&i n 


ameers 

urn 


photographic exactness, hut his nuthod does inn 

putunng the subject fares tme to tune m the __ 

focal plane and from tft mm point so that any na» whuh can wftTftf the Modi' u 


»h<M> ft ft fc wftft dgfti 


of mimm two heavy black Hnea-f &i*5 ttSUKtj 

and cm vertical There lines form a that to Urn wStol 

T-Uke reglftartng mark ft the bottom of each photo* grid ft jrere Bfttftdft 



M»y 31, 1919 


SCIENTIFIC AMERICAN 


570 


8mt Stwtiag Beetrkal ItnnMMM ObtabMl 

with New Ami of Vncuarn Tab* 

A N cmtkuaiiHrtio wirelwe experimenter wm at work in 
hi* laboratory, when, by ohanoe, he happened to 
tpttch the gloss bulb of his vacuum-tube detector Im- 
mediately he detected an amusing reault by mean* of hi* 
telephone receivers Hw curiosity was aroused He 
wondered why he had obtained that result, and in his 
quest for the reason he oamo across a new form of 
vacuum tube for wireless and other purpose* 

That enthusiastic wireless experimenter was none other 
than H. P. Donle, now the radio engineer of a largo 
elect noal company at Menden, Conn When ho hied 

fus patent papers at Washington, D C , 

the patent examiners came back with the ■nr rT ^ w 
blunt statement that his invention vuih M 
impracticable. Whereupon Mr Donle ; 
wont down before the examimrs with a k ^ 
complete laboratory equipment, gave a ' ^ 

demonstration before the export eliitrical A ( 
men of the patent office, and secured a ,f * 

banc patent on his invention ] 

Vacuum tubes, fts will be recalled from Hi', 
the numerous descriptions of such devices « 

and their application in these columns, are c#' jfl 

modified eieotnc lamps used m wireless pf X 

telegraphy and wireless telephony, as well x 

os for land-line telephony tfuoh vacuum ] 

tubes can bo used for detecting high- i 

frequency eleotno currents, such os radio 
waves, for modifying or modulating or wMjH 
relaying purposes in wireless eommuuna .1 ZA 

turn and in telephone work, for gi ncrating HWhSMI 
high frequency current for win less pur- 
poses, and for amplifying or budding up ^ 
weak currents to powerful currents New type of’ 

What Donle discovered was that it is the center vU 
possible to pass lotuo currents through the 
glam walls of an incandesoont lamp lu fact, by placing 
a metallic coating on the axtenoi anils of any ordinary 
lamp, it is possible to pass several microamperes between 
filament and this exterior coating with a potential of 
20 volts In order to determine if it were possible to 
construct u thermionic rcctifici in this manner, Donle 
aet to work constructing several tubes containing a 
metallic filament and a metidke routing on the external 
walls It was found entirely practical to pass currents of 
considerable magnitude between the incandescent fila- 
ment and the external anode, the operation being about 
as follows 

After the filament has been heated for n sufficient 
length of time to warm the walls of the tube, tho electron* 
pmitted from the filament strike the walls and the current 
fa oonduoted through those walls in the manner described 
later on This current passing through the glues increases 
its temperature oonsidernbh and as the conductivity 
fa a function of the temperature the current wifi increase 
for a short time after the connection is established 

The anode current will therefore, depend upon several 
factors First, the temperature to which the gloss is 
raised by beat from the filament, smond, the anode 
potential, besides such factois as thickness of glass, 
distance from the cuthode, and so on 


Thus w« have glass which is heated by the radiation 
from the filament to a sufficiently high temperature to 
allow a small amount of current to pass, and by the 
passage of this currant, tho temperature is raised con- 
siderably 

The results from tests of this tube showed some very 
peculiar ( har Actensties, ono being that the operation 
depends to a large extent upon wlmf nn tal is used for tin 
anodt A anil of experiments on glass samples demon- 
stratf d at nnri tin cause of this phi noniena 

bampUs were pn pared from i short length of tubing 
with an electrode fused in each md Later many other 
arrangements wore tried, but « m h gave substantially the 
same results as the first arrange mini These tests gave 


A Successful Type of Anti-Noise Transmitter 
and Loud -Speaking Telephone 

T WO years ago it «,is th< common belief that tele- 
phony aboard in in plane was impossible flow 
could one talk into e transmitter with emu or more un 
muffled engines roaring but n few feet away/ How 
could ono hear with Un thumb ting engines and rush of 
air and the many other sc un U iiieibiitnl to airplane 
travel! frankly the pi ol h m serine <1 iJmost impossible 
of solution 

At first when the call for till pi in apparatus for 
airplane use became unpernhu not e nly for inter- 


iMf 


racuam tab* at the left a* compared with a standard vacuum tube In fft< tor y » n( l m th < l«u 
bw. At Uw right are depleted the various steps In making the new tube only piuved satisfuetoiy 

engine el plane s 

most satisfactory results Conduction through the It Ins remained for two muiitois 1 
glass when heated was of quite a different nature from F J fcns< n if San hi mnseo ( a) , I 

that which might have been expected It exhibited all sutcessful and utmersnlly practical tr 

the characteristics that Occur in conduction through an plant ust Vt first the hi inventors li 

electrolyte The three most noticeable phenomini work on tht problem attempted lo i 

wore 1 Polarisation; 2 Increase in re mstanoe due millers so as to exclude < ngint noise 

to the formation of noa>< ondui tuig layers on the of thoir experiments in the testing roi 

electrodes, i The deposition of the products of dt- engine manufacturer where doze me of e 

composition on the electrodes tasted at one time then one day the 

With like electrodes of proper inatuial polarization on a daring move they gave up tin 

takes place in hot glsaa precisely the same as in an tho transmitter and instead, made it i 

eleotrolytic oell containing, for instance, a diluted solu- stripped of casings of all kinds 11 

tion of sulphuric acid and hating platinum electrode h noises to remic in cnntaet with the tr 

The second effect, increase in usistanrc, was in tho front and at the back all round so as 

construction of a practical deteetor of the greatest lm- waves to aet equally free on both sides 
portnner Ihis effect depends entirely upon the lua Ihe result hns bee n the halane tug of all 

tonal of the electrodoe, for example in a sample of lime since tho wihcr strike tho diaphragm 

gloss wit limokel electrode*, heated to say 400 d< grew* ( , on both Hides he hop neutralizing eat I 

and an applied E M F. of 20 volts when the circuit was voice waves strike the diaphragm c 

dosed the current might amount to fho milbampercs, temporarily destioying this bnlanc 


ono-tenth of one per cent of its initial value With 
silver electrodes this effect Is almost entirely absent, 
and with a tube having One electrode of silver and one of 
(CembmieW on pogf *0) 


f hiving thru small holes lhc at tion of 

Huh transmitter is based on the fart that 
the dirut impact of the speakers voice 
passes through the small holes and operates 
the diaphragm while the se i nl wursof the 

j 11 holes heiausi the sound waits are not m 

1 ’ * lint with them However, when trans- 

» nutters of llmt de sign have been applied to 
multj-e nginc d planes such as the N( 

Naval boats they hive proved uusatis- 

iium tube in fft< tor Y » n(1 lu tht long run they hove 
he new tube only pioted satisfae toiy on smaller suiglo- 
cugiiie el planes 

It Ins remained for two inuntois I H Pndhom and 
F J fctiuui ( f San hi ineise i) ( al , I j de velop a really 
successful and universally practieal transmitter for air- 
plane ust Vt first the se inventors like most others at 
work on the problem attempted to muffle their trans- 
mitters so os to exclude e ngine noise They made most 
of thoir experiments in the testing room of an airplane 
engine manufacturer where doze mi of i ngint s wore being 
tested at one time l hen one day tht inventors detidod 
on a daring move the y guvn up tho idea of muffling 
tho transmitter and instead, made it absolutely open or 
stripped of casings of all kinds They permitted all 
noises to remit in contort with the transmitter — at the 
front and at the back all round bo ub to allow the sound 
waves to act oepially free on both sides ol the diaphragm 
lhc result has bun the balane tug of all extraneous sounds 
wneo tho waxes strike tho diaphragm with equal force 
on both Hides he nue neutralizing each other, wtulei the 
votem waves strike the diaphragm on one side only, 
temporarily destioying this balance and therofore 
affect mg the circuit 

Tho latest form of anti-uoise transmitter designed by 
Prnlham and Jensen consists of i iluphragni and a 
transmitter button Tho button is « t at an angle with 



Haw A* a Hour wnn the antl-nolse transmitter, and the special load- 
«p w iring Ufephene which »>ent«i on n mw principle 


M» Steffi | 
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The Heaven* in June, 1919 

New Light on the Formation of the Star System* and the Nebulae 

By Prof. Henry Noma R war 11 , PhJ>. 


I that the astronomer poiota when h* ih asked to point 
out Hit must mtt listing brtn of n tent « irk At ttioM 
it u the physicist whose deductions from ttouu. mam of 
alruiiv known fncta appeal must keenly again it may 
bi (hi moat aeverel) theoretiial work I tin mstheme- 
tKiaa which atanda out in pron inenee 
A Ann example of the Istur mrt w found in aome 
recent papers by the dwtinguudud hngUsh mathemati- 
aa a , Jeans oni of the lendi re if that new aehooi of in- 
vestigators who have hi inti nararoim out of Cambridge 
University to wore mnh nutahh auonmes m the altaek 
upon the greater prnblnna of mathemaUoal and astro- 
nomical phyetoe 

The aubieot of Mr lean* preeent reaearohea u one 
of obvious aatronomual important*. What will happen 
to a large rotating mam of oompraaHihle Ran if it n left 
to nettle into i<iuilibnum under its own attraction and 
then to ahnnk slowly ae it loam heat by radiatamT 
Thw ib no new problem indeed it » the fundamental 
thought of the old nebular hypothesis of Kant and 
La place and has fascinated men a minds ever amci 
Qnat indeed in the volume of speculative writing on 
the problem and many have bein the 
amumpbomi made regarding the probable 
behavior of auch a rotating mam But if 
I pataaH of unproved nmumptions we seek 
a well-Mmsukrod theory based upon 
rigorous mathematical deductions from 
clearly stated postulates the available 
literature shrinks at onn to small pro- 
portions for the mathenuitual treatment 
of the problem u exceedingly difficult, 
and even now it remama only partially 
solved Aa is usual m auch oases the 
first line of attack was to study the solution 
of a similar hut much simpler problem— 
namely the rase in which th« rotating mans 
was composed of aome hypothetical homo- 
geneous and in compressible fluid this 
removed a host ot intricate, complications 
even so the mathematical diacoanon waa 
very far from ample. 

How a WUrhag Mas* of Gas Bahama 
Ibis problem howevir has now been 
substantially ^dved by the suoeevmve 
efforts of a long scries of distinguished 
investigators of whom Jeans himself is 
the last Suppose that we start with a 
mam of kw deusitv in slow rotation ita 
form will ho like, that of the earth nearly 
spherical but flattened at the poles If 
now the material contracts and grown 
denser the mass will rotate more and more 
rapidly aa it shrinks anil ita form will 
beconii mon and more flattened— tlte 
equator remaining an exart circle but a 
sort urn through th« polls being of elliptical At 
outline Finally when tlu polar diameter At 
a a little has than AU per cent of the 1 
equatorial this figure becomes of unstable 
equilibrium Die slightest duturbsnoe 
Will cause it t chuugt more and more in 
shape but H (im In sluan that the final 
result would U. it' setthug down into a stable figure of 
another sort an ellipsoid m which not only the set turns 
through the pubs but nlsc thorn through the equator 
would b» dlipses In mathimatirit jargon the thing 
has waned t« bi an ellipsoid / ro /tu/um Further 
ahnnkag) will c mi* this illipaud t lu nu mon and 
more longutiil ui til in time the bodt is uluipe d slmoat 
liki n ugar about three times as 1 ng as hroid and 
rotating about an axis nt nglt CUighu to its greatest 
length At Hih pou t (he e luilibrfatnone more I ecoinu 
unst d le but this time then is no other stsl le s enm ot 
figure' into which the h h rn change I y any senes of 
grilnl modilu itions 

Whit happens msteal is Hint a furrow firms around 
tie ugar shaped mam nc u i me md than the other 
and i tpiilly dm pens H tl ih j ra i raM t mathi matu al 
analysis becomw loo <odii heated to carry further 
But tin re is no doubt that thi mass Hparatta into two 
parts i no a little larger than thi other each of which 
settle* down to so ellipsoidal form, and begins to contract 
on it* own aocouat lhr nraltmg system would be 
Very like a double star Further eontraition would 
cause the two (ompoosats to rotate faster and faster 
and perhaps to break up into doss pairs (unlaw the 


influent* id the fnetraa of the tidm which each maw something quite diffena* IffiMMt At Am tWtoHil 
would raise in the other were sufficient to prevent suefa maw rotates faster sad faster. It SSHHMS » form 
repeUtiM of th. old itery) lilts that of * tfamk dsubte*oro*iW rotetiuftitoi* its 

So, ultimately wo tepokl have many double ryetems us of mm rotor The edge A (fee Inaffi ** fat 
there tidal action hod prevented a eooond separatum), roundod,WftSun^ be^se far* *n& pfto 


d ' and the actual aten are eompeeed of hi 


(where tidal action had prevented a eooond separation), rounded, bat h flafly hspomw dharp, and, after «fa 
and other multiple Mtanw when one or both of ths stage m reaehsd, matter is abated ng smA aqtmter, 
components of the origami pair hsd split up into doeer m a manner stnktagty startler to that tmagteedby to- 

pain in much mom rapid revolution .. . pffieaaamdoiya** 

Now this final theoretical pioUm is s remarkably good But the lUttte a* ejected wfll not gather toteteer into 

Iikensw erf the aotud doqhle and n ultiple stars Numer- nog. a. Ltplaee mqffSwd II 

i cal testa can he applied to eee whether the anmlanty is m the tudvstea, bat tbs ategle maw of M, ft would 

really close, for from the theory it fellows that triple or indeed forte a tkia sheet a the todetorial plans, But all 
multiple systems should consist of close pain attended the atari sad nebulas in tee hanronewlUbtstetaateK an 
at a relatively great distance by other single stars or osteal maw; and, as Jeans has shown, thwr swtefcfcwd 
slose pairs The present writer has shown that this Is attraction will produce, as it worn, two palate of "fafeh- 
actually the ease TTwr* aro many mteaoew » which » tide" at ojtesh* of thToSorVaT white tta 
second separation has taken pla« aad a few In whiek streaming out of tbs ssesteng material wffl ha Isaaftead 
some of the bodtas fanned by the aeooad fisaoa haws It will travel lata space, therefore, not in a r r V- T - r 
themadvwipht ter ntMrdtteie lute teffi narrower pair* sheet, bnt in the foTO^rofr^teM^imww^ 
But all this dl s e s w wn, until recently, mated on a vary rod* of tea nucleus, and running outward and JSn dit 
unsatisfactory theocatieti hasu for tbs theoretical work in the chrortton of the rotation la other words, there 
dealt with the propafttoa of pumsm of "Inoompnaalbte will be a fcawahaped nuedeus surrounded te|n«b 
fluid 'and the aetnal stero an composed of highly estt- wanfiy teo^ngiteM strsams-and ban agate tea th#o- 

rotlesl picture wan aetnalHksnsw of sowe- 
tidag that actually exists in tiro heavens 
above— the spiral BObutee 
Joans has followed up this mast sug- 
gestive load by showing that th* outeofag 
streams of matter from a rotating body 
tbs ass of tea sun would diffusa iwaytnto 
moo, but that tea vaster streams weeping 
from a mass tho usands of ttaws as gnat 
would prohafafr break up into separate 
port*"*. sash of white would eonffimw 
Into a body eomparnble in mass with the 
aun Now there U good reason to bteevr 
that the macros of the spiral nebulae am 
vwy gnat, so ones mon theory and fact 
seem to go hand in hand 
The eoneeptton of a spiral nebula white 
Jaans has thus made poodfale mqy justly 
b* celled magnificent Tbe central nueleu* 
le a huge, lalw s h a p e d maas of gas, aontete- 
ing within Itself nutter enough to form 
many Uwteanda of ayateroa lilte wun Aa 

it routes, the oantitfugal fores at ita oteer 
edge almost exactly balaaow tee attraction 
of the mate mew At two appuate points 
of the boundary the gaseous material 
escapes, aad flown out in enormous spiral 
streams. At first it b of tmtiSHIngfr low 
density, bat gradually it ooadenew mto 
ssparatc iineiei, end thess shrink Into stars 

Tbs betdert astronomer might wall have 

bssttatad to commit huorolf to w extra- 
ordinary * ssqnensa of ideas without the 

a nwh toh 

Atlfiff atete Jane K) SSTtwTrifS 

The beets gtew am m . munw gota itee wte«Wtero» roe asaan» teMty Htesat 

nnwMtVi niNr isnim v »*** 



A 


At lflH Odork Jane » 

The beers gtew am U ■ mmer state Mws 
NIGHT art i JtJNF AND JULY 


prsaoble gas, and Art anrtainly not homogeosous bnt 
■ro groat!? roa d s te ad toward (heir centers 


step shows, the Mflkv Hay stntshw 
kyte* grout rote, from North to 6 * 


ay stntaiua terms tl 

North to fidOth, Ik 
rote tew In thtltert 


rally of a vwy gllrseeeif or hr at 
results aro eanabro A interpretation m 
Stnetly spoakiag, tell short of i 
they proceed thngp i the nsbulatioi 
i of an mfei» aanee and the 
der eousteUte A the infinite s 
ler terms white have nol been es 
t muted Butbwh has bocn done 
ry good id* tidwd of the nstui 


rotation m ordinary tanguagf to* tbs wn t ttftH o tefcgittatto sitei 
short of sbroluto proof, ter Booth Nsroutesohd Naete|s*rs Bw 
wlniifttion Of tbs principal smith, qad Croon* to tiroes* fteri 
and the value of the < Mrw Uroa Htepi anksitem % ptik rotit 


msinder eoustettte ti the infinite suoessaon of ever- mth 
smaller terms whhteltaoo nol been esleolated, can only roms 
be estimated Button* has boca done hmrovur, to ffhm 
n Very good toga Wdwd of the nature of the setefitt 
M b y tes Thswy to the liaro 
It is found tea* # tee gas a rather difficultly com- 
prosable, as » tbs itete with most gssro whan tew ate 
compremed to %dssMy aomsthteg like a quartroVtteti 
of water the »a«te «a>pTceaible material *S MMVS 

ltk> . “ «ud srlll tittej35 all 

a spheroidal ip tMffpkai state, and tbenprVsSS^ 1 

arA^iEtawJsaf b 


vmiix 
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A Stethoscope for the Earth 

ft* Gcaphofte, Brreated for War Service, bat Which Give* Promise of Greet Industrial Value 


rfHSB art* of proa an almost all eonvretlMe to the 
I art* of war, am* more seldom u it that a etnrtly 
war hm ti aa fin* «**» greater urea la paw But 
aoaMtimi til* «w»tkm brought into b«ng by wart 



an* seems to ba the case with the faopfaona, a internal 
instrument uprooted by tha french, for the pmrpoee of 
*k» turn readily detecting enemy aapping and under- 
f at locating enemy 

raiomphone we have always with ua when it 
*- — j apparatus for the detecting of 

e ftanoh engineers who designed 
other angle, for the very good 

, n traaalatee itself u sound 

aad mwreph«w teate ehow there ie a dietmot limit writ 
within the danger aoae when faint aomuia of pick and 
ehovel are not detected by the doctoral apparatus 
The geophone hae nothing elortrieal about it, it i* 
mcehsnloal entirely and operates upon the pnnwple of 
the setanogrwph, the instrument need for defeating and 
(wording earUupiakee Am the reader undoubtedly 
know*, the eefeuuwnphio principle ta that of a so-called 
steady asms which remains practically motionless 
beoauac of its inertia, when the earth roovwt beneath It 
in tetania dutuibranees Haring thus a point w 
motion (the earth), and a point atatwnary (the stead v 
mans) the eataneiogut in aide by means of a chrono- 
graph drutn and pen to record tha amplitude and dura- 
tion of earth vibrations 

The geophone eoneiata of an iron ring about three and a 
half mokes in diameter within the conter of which u 
suspended a lead dink, fastened bj a single boll thiough 
' dudcikOno of which oovtratho top and th> utlier 

cm of the r 


By Our Washington Correspondent 

connection with mine rescue work has a number of 
peculiarities which particularly lit it for the work it has 
to do One of these is the roadmens with which the tar 
racognues which of two sounds m two geophonos reach* a 
the auditory nerves foot Two gt optionee are used on* 
for each ear The vpreeuon i« that the sound in on* 
ear u louder than the other, that it is not actual loudness 
however, » proved by the readme m with whirh an oper- 
ator slightly deaf in Ota ear is all* to nrenl sounds In 
using two goophonag, it W mi n ly necessary to nou 
them about against tha wall through w hioh the vibrations 
art coming, until a point is found when the sounds havi 



„j nng Two brass . . 

fastened with bolts to the iron ring to bold the mioa 
in pta« t the top one having an opening in its center 
to which is fastened a rubber tutu leading to a strtbo- 
■dapto mv ptooe 

The apparatus, then eoneiste id a lead weight sus- 
pended between two mica disks tutting aorom a small 
boat If th« 
t is placed o 
I and then! 


■theme of operation 


the intenmty to both ears I he direction in which 
the sound comas, than, will be j* radicular to a line 
connect ing the two taetfttmen(n Whether the sound 
be ID front of or bstyand th* nlnerrer is a matter for 
further oheenatfon But fa reoiliU *1* icrminsd 
What such an instrument n iv imsn iu mine riecue 
work can be beet appreciated hv ihoss who have at- 
tempted to locate rotettbed mums by othor aeans 
Knowing whew to dig and in whit dilution is often 
three-fourths of the rescue eampaiui 
The instrumint is extreme!* umuiivi not only to 
vibration, but to variations in tlm v ihratiuns so that it is 
very easy to detoot tha aouroe of t b sound whether it m 


1 through the earth, 

■ ** ehake 

The 


of its mam and heeause 
it ie suspended between 
the mka dnb, remains 
oemparativdy motion- 
Inm Ttarp Ie then a 
relative motion between 
the instrument ease and 
the lead weight and a 
eompreasion and ron- 
laetmn of the air in the 


esopw ear piece is oon- 
neeted with this span 
fa the geophena, this 
niefaetam aad eNrona* 
Sion fa canted to the sac 
Whan K makes itself 
mawlsoe a* round The 
dfa*am wN mate tha 
deMMotlM dear and 
the photarotaha show 
theareUodVuriM the 
device 

UdhantdtafWtaltk 
rtjep nt neam ta g rwr 

toma* tta 



and a sledge pouuhug inn Imi hoard 1150 f< ct with 
•uffioiant oleatnees to inahli Ih* dm turn to be amir 
ately noted The < vplmunn >1 an mnei of dynamit* 
trmiMuitted wave on rev ti inslat d iu> sound in tin 
gmiphnnc for mor* then two thiiumnd fret 

Another surprising fiutim of ihi gu, phone is that the 
jniiumt of intervening rooms gill ms uid entries 
wfm to hate littli ilfect oil tin rci tiling sound Ap- 
paintly th* inrtli wives irutransnult d ui all directions 
and are pit ki 1 up by tho g* option*, without muili ligard 
to the (ontmuitv of mat* rial between it mid tho source 
of the vibration lhm is a very unpi rlniit faitor in 
lonsidtringlhi instrumint asmimdin mini nsiui work 
While th< guiphom will locate Ih* dire lion of a 
Moune of wan mutuum with gnat c*« unity it cannot 
ot its* if ih termini distant i There an* two ways of 
doing this on* Iv ixpirtniw of thi oisrator who is 
able after a little prut tin to dctirnum with reasonable 
mcuiwiy bow far disliuit a n cognisable smni) may be 
produced providing lit ku ws thi general chsrrutir of 
tho earth through which I In vihrntiun is coming the 
other method of course, w to us* two sits of g* optionee 
and locate tin sound mum from two dir* * lions Having 
two angles nnri n known haw the distanre is then a mere 
matter of unthnu tit 

Another ph< uomcnon of the geophono is the raaduima 
with whi*h it picks up sounds through tho mine cover, 
although this nadimss u largily influenced by the state 
of the air outsi Ic any gnat amount of broero seriously 
intend* ring with its notion A man pounding with a 
sledge * an In located two or thru hundred fut under 
tbi suifaci from th* suilu i and it the experimental 
nun* in Hruutou la i minor has repeatedly boon 
located within W ful through l r ,0 fist of cover 

Ihe gi ophoni is by no incnns limiti d to rescue work 
in milling operations In natal mining, experiments 
are proving that it urn fnqtunlly take the piano of 
difficult and isptusiM surveys d*sigu<d to hnng two 
bonngs to n me* ling I Ins is not thiory but th*. result 
of an a* lunl ivp* runic in whuh Hunan of Mum 
engiiu era lo* it* d th* troubl in a wt tul mine whore a 
drift anil raiM supposed 
to meet had missed 
OlnurvalMHiH wi ra made 
rathednft of pounding, 
in the raise and then 
observations were made 
in th* mist of pound- 
ings in tht drift Tha 
tingini t rs concluded that 
the two had missed by 
about six feet, and 
named th* directum of 
each from thi other 
Not willing to treat tha 
the 


but when 
it was madu th* result 
was as already deter 
mined by the g* ophoue 
rho instrument is par- 
ticularly useful in direo- 


metal mine mi her than 
a real mine because 
metal bearing rock trans- 
mits the vibrations m a 

than coal Thu is prob- 
ably because there is 
Homo reverberation to 
the sound from a blow 
on wood, while on tbe 


rod, mwanlwj vibration* of Sflch pick, hammer, > x plro to m,«re, mailing a 
STtrororoi of the htiuan ear, the cause of tha sattMnvea may be 
rotSTfl mt round maybe heard was made by a Bureau «f Mines engine 
i woo* rotm w m m lmkd used the mstrumrot batere, after list 



Mines engineer who had m 

.. afbee, after listening to aoi 

caused by » ddfawut Mining and carpentering op 
Uona be was able, wi* teee, correctly to name nin 
them aad accurately to desonbe the other three sot 


SaAlMM gf mtorvenmg ooal aad ear*, 


out 

Observations wire 
in another raise which wso being driven up, about 

eight feet distant from a drift Observations were 

made in the drift of the sound from the drill in tha 
ram and a point located on the side of the drift behind 
whuh the drill m the raise was apparently operating 
The survey mark was two and one-half feet to the ngbt 
of this mark A dnll set up and operated at the survey 
math did not break through into the mum, but a hole 
drilled at the point in the drift located by the goophones 
roach ad tbe raise and proved the geephone observation 
to have been correct withm a few inches 




Six Great Inventions 

c JIaw Qargqyle Lubricants cleared the way 7 
for their development 

S PERM oil and tallow. Lard and suet. 

These marked the limits of lubricating 
less than 60 years ago. Present high 
speeds were undreamed of. 

The engineer swabbed his slow -moving 
pistons with a brush dipped in tallow. A 
ridiculously bulky mass of metal was re- 
quired to produce small horse-power. 

In 1866, Hiram B. Everest erected a small 
still in the back yard of Mathew Ewing in 
Rochester, N.Y. He believed it was possible 
to distil the whole body of crude petroleum 
into kerosene, but found it was impossible 
to escape a residue which had no commer- 
cial use or value. 


A study of that residue marked the begin- 
ning of the Vacuum Oil Company. " Mr. 
Everest, as president of the Company, lived 
to see Gargoyle Lubricants known the 
world over. 

For step by step, Gargoyle Lubricants 
replaced lard, suet, sperm oil and tallow. 
Today the red Gargoyle is recognized the 
world over as the symbol of scientific lubri- 
cation. 

One of the greatest sources of pride to 
Vacuum Oil men is the part their company 
has played in quickening the development 
of useful inventions. Six instances follow. 




584 


SCIENTIFIC AMERICAN 


M *f 81, 3*19 


Inventions New and Interesting 

A Department Devoted to Pioneer Work in the Arts 


A Concrete Pit that Save* Money 
for the Farmer 

W J i H thi pricf of firliliser going up 
II < farnitr is turning to the utibl 



whnli m n large fiuloi oil the farm 

First Aid to the British Motorists 

II han nmuuud fen tho Vutomohile 
VwMxiution of 1 ngUnd to establish a 


A concrete manure pH that prevent* an Importaat farm waste 


Recent Patent DecWou 

T HE appellant, David F. Moore, sued 
the United States in the Court of 
Claims to recover oampensation for the 
use, without iioenae or lawful right, of a 
tool, which was patented and of whioh 
he was the owner The plaintiff alleges 
that from 1903 to 10U inclusive, ha in- 
vented the tool in question, which Was 
adapted to be used as a reefing iron on the 
decks, sides and bottoms of vessels where 
wood caulking is done — that he entered 
the employment of the Government as 
a wood caulker in a navy yard m March, 
1013, and continued therein until July, 
1014 — that during the month of May, 
1014, Mr Moore completed his invention 
—and that during the hours of hw em- 
ployment by the Government he did not 
do any work upon his invention, but that 
such work as was performed upon it 
subsequent to March, 1913, when he 
entered tho government employ, was 
performed at his home For the exten- 
sive use which the Government had made 
of the tool he prayed for compensation 
which had been demanded and refused 
It ia hold that where the device wss 


In fait with this s>«- 
ti til install! d motoring 
is hound I i hi i nmf n 
rnori oi Iinm tniin aflair 
as Ini h is inuri to the lik- 
ing of thi mot mats of 
thi old Hull 

I he iiisl-uid system 
makes usi of a large 
numbirof t< li phono sta 
tions install! (I along tin 


>( tin AutuinobiJ 
« utnm of I iiglam 


pair of slits being above the center of more lattice-work, G, in the top cover It is held that where the device wss 

tho lattice-work squares Then oomes The cardboard with croeeed slit* represents discovered or invented by a government 

the arrangement that forms the 12 egg a remarkably resilient surface to the end employee during the time of his employ- 

__ ment or service, applies 

I where he completed his 
invention during such 
time, though hts work 
thereon wss outside 
hours of duty, and that 
he cannot recover from 
the Government dam- 
ages for the Govern- 
ment s us* of his inven- 
tion — Moore v Untied 
S lain Supreme Court 

Untied Stain 
This u, a suit by the 
Union Sulfur Company 
against tho Freeport 
Texas Company for in- 

“ nd " We "«*■«*««• of toe aTsSS frlTdi 

ar under way Injured due to an automobile accident Irn t court on part of the 

. om part moots shaped as shown at C of the egg while the entire protective found m rock formation Whm thu 
tuid /■> surmounted by another piece of hit ing( ment is quite capable of absorbing rook is subjected to sufficient beet the 


ompartments shaped as shown At C 
uid /-> surmounted by another piece oi 
ardbouid with CToastd slits If and some 


An Egg -Mailing Case That Does Not 
Have to Be Handled With Care 

^TUlfcKL has been no md to tbe boxes 
* and i rati h and piukagis designed for 
the transportation of eggs by t x press ,u 
parcel post Some of thi m havi prrvui 
rutmmably (ftutiM m aitual use but 
for thi grtatir part tbe eggs Invi not 
had the propi r proti rtion wliun nubjorti d 
to tie rouglu st handling 

It has rimiumd for I M Ilnhins of 
Jaiksonvill Ha to di sign w hat appears 

to la a satiifaftory data foi tho trans- 
portation of eggs h\ expo ss or parcel 
post As \i ill be not id in tin aieompany- 
mg drawing which is more or liss self- 
i xplanatory the irati consists of a 
<orru gated cardboard box and a pro- 
tectivo strui turn of lardboaril stnps 
Starting with the bottom, thi crab makes 
use of a numbprof crossed stnps of card- 
board, shown at A Resting on tins 
framework of crossed stnps is a piece of 
"ardboard, B cut with a large number of 
crossed slits, the intersection of each 



This form of crate Is said to he available for use In eieitto g ages without 
the least danger of breaking thsnT^ Wwwow 


sulfur liquefies This liquid thereafter 
solidifies into the sulfur of commerce 
l*rior to the Amen can method sulfur 
mining was carried otf in the ordinary 
way, vis , stripping where the sulfur wss 
near tbe surface, or shafting where the 
sulfur rock was too deep for stripping 
Nine-tenths of the world's supply was 
produced m Sicily which furnished 
400,000 tons, Japan 15,000 tons, and the 
United Htstes a few hundred. How 
water, the enemy of the miner, was kept 
from flooding the mines where the old 
methods wem employed does not appear, 
but was later overcome by pumps a* 
appears m the piaibtlff's exhibit Mr 
Frasoh, for the plaintiff, announced a 
revolutionary method of dulling a s mall 
sued hole into the sulfur bed, carrying 
down hot water to melt the sulfur, and 
then pumping the liquid sulfur to the 
surface This plan was looked upon as 
visionary, and whan suggested to men 
and companies in Italy and England, who 
wen accustomed to shafting and strip- 
ping mining, it was considered as im- 
possible Frasoh had patented two pro- 
oessee— one in which hot water was used 
to liquefy sulfur — the second in whioh the 
sulfur was liquefied by ehemieals. It is 
held that it iavoivw no invention to apply 
the hot water at two different level*, or 
after he had melted it to ua* air praaeuns 
f (Coo*mmmiX*$U) 
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Barked 

JQiuckJes 


A set o£ barked knuckles will teach you more about a wrench 
than a course in mechanics: 

A round shouldered nut you can’t get a gnp on will add 
to this knowledge more than a year in a factory. 

That’s the way you learn that one wrench slips and the other 
grips— that one nicks its sharp edges under pressure while the 
other holds true — that one wears out and the other endures. 
Yes, there is all that difference between such simple things as 
one wrench and another. 

They may look somewhat alike. But the wrench that fits 
and holds and endures is marked — for you — with Triangle B. 

Ask your mechanic. He knows all about Billings & Spencer 
wrenches, because to him good tools mean a good job. 

He will tell you that they are hand -fitting, well balanced, 
sturdy — tools of tough (not brittle) steel — tools you can lean on 
and rely on, day in and year out — tools that will gain and de- 
serve such friendship ana respect as you accord to tried friends. 

It has taken several thousand men fifty years to develop all 
that Triangle B of Billings and Spencer means. On a drop 
forging, a tool, or a forging machine, it says: "Rely on me. I am 
made as well as I can be made. I shall not fail." And it started 
to say these things to the world of industry at the time of 
the Civil War. 


The 



Billin w 

% Spencer Co 

Hartford 

Hie Bui Commercial Drop Forging Plant in America 
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Recently Patented Inventions 

Brief Descriptions of Recently Patented Mechanical and Electrical Dee ices. Tools, Farm Implements, Etc. 


Ci Illy luw I hi Objo l of Uu 
i to pi ovule an ovorall Jlvkit wlili li 
* roimnllon will) Um material anil its 
laior lomforf Uiun such arinlu* now 
im 1 hi tnvmilkm provklesaii ovirull 




uaually Uirkod lute tl 


ELECTRIC KLt U’KOt All V 
U Iohnston Rkhmoml Va II 
nspoi tally applicable li> it ilri 
devktw pump* liai mini* il \ 
provlrti a ni Iprotatlnu I in wlunu 
offorted liv ilwirn inaKiii Ik nu an 


arm 111 thi oppoalu il 
stroki I hi, linalon n 
bulng Inirnwud or dm 
KADI l TDK 


riadllv icmtrollod 
hmluixhed at a 111 

It Jon mm lloi 4 Hummlt- 
villo Inil [In Inunllon ho* ft a it* object to 
ppovldi a (levin adapted to utllUn ulectrlr cur 
rent whori In a acrlc* or fixating mill* 1* provided 
with a miliabli lasing t hi casing tarrying &l*o a 
tank for water and almorbi nt wliks arranged 
adjacent to the beating unite and dipping Into 
the water together with an olwtrkally 
trolled fan layond the wlcka for driving a currant j 
of air over the wick* and over tbo heating unite 
ly heat and moUteu the *ami 


Of Internal to Former* 

RICKLE-URINDKK -J C Null nellevue 
Idaho Dll* invention lute for It* object to pro- 
vide a device wherein a aupportlng frnnu 1* pro- 
vided having moan* for i tamping (he sk klu and 
wherein the grinding moan* 1* carried hy a tuov 
aide mpport movablo toward and from the 
«lckl« manually and normally aprlng permed 
away from thi alckle tho support having mean* 
for rotating the grinding moan* 

IRRIGATING APPARATI H —J L Pmnn 
inoton Box 01 Tonopah Nov An object of the 
Invention 1* to provide a device whkh may be 
uaod In oonnecUon with flowing streams and by 
moan* of which the water from the it roam may Iki 
elevated alxivo the banks thereof and delivered 
to the surrounding • ountry the device also aerve* 
a* a dam thua conserving the water and permitting 
h* use at a time when It 1* needed 


III M limit 1 A Huitii i’on Gibeoo 
\l iko 1 III obji i tof the Invention Is to provide a 
h imtdor ft* simultaneous!) moistening and 
lliiii ling 1 lgar» and liki arlli lu* wherein holders 
rm flavoring extratts aro provided having a 
valve normally closed and provided 
for engwo moot liy the ond of the 
tin valvi and means for driving a blast of air 
riirouuh i In flask tbo flavoring extract and the 
volvo into the i Igar 

FI/ Milt DRAIN — K UmmvocD care of A H 
shoomolnr Fan ( lain Nut Bank Bldg Ran 
Claln Wl» 1 he inventkm I* mol 
intended for uae In connect Ion with 
floor drain and trap in whi h the clean-out pipe 
is dlaiKwed trammmely to the drain for oom- 
iiiuiitiailng then with An olijnt la to provide 
u plug member having a limited guided move- 
ment whereby to timit the opening movement of 


BROOM HOLDER -11 Showaltb*. Hurley 
Okla The object of the Invention is to provide 
a device by means of which one I 
ooos own broom noedlng only th 


DEVICE FOR CHILLING AN D DRYING vice wherein the driving and driven skafu may 
AIR - It I Du Roux Lisbon Oa Heat pro- be connected together to rotate at any d astro I 
duceri In I hi liody must at length eacapt to pro- ruUllve speed between aero and a direct drive 
oper blood heat either by cool air or In praitloe tho ratio of the gears It such that the 



BMUALMERH CIUN KENT — E A Bnxnr 
10th and Water HU Oregon City Ore The 
object of the lnvootkm 1* to provide a device 
which will close and hold closed the mouth of the 
subject Tho dovlce comprise* a bar having 



Intermediate its ends a base for engaging the chest 
of the subject and a standard connected with the 
bar and adjustable longitudinally thereof and 
sections adjustable longitudinally of each other 
one for connection with the I mu and the other for 
engaging tlu ihlu of tin subjix t 
VISIBLE AND EXPANSIBLE CARD IN 
DKX — J A Ilnur 20 S Broad St New York 
N Y The main object of the Invention 1s to 
provide, roc an* to enable om to expose to view 

cards of (aril indtxeu A further obje t Is to 
provide meanu to luroiiiptlsh the abovi without 
consuming any addlikmal space than that now 
utlUaed by tho common tvix, of card index system 
now on the market 

WICK tlOLUFR — F A Ml donut Iola 
Kaog. This invention Is especially designed for 
USB la sanctuarj lamps to support the wkk In 
u, easily removed with 

a the renmante of burnt wicks 

si by the taenrtion of the new. the 
1 but In a yielding maimer, 


uaPiaxTxn 

tho holder The device comprlws a liandle a 
sectional i lamping ring for embracing a shaped 
bundle of broom corn and a hood shaped to 
lit the Inner end of the shaped bundle and to 
lit over tlM clamping ring to cove 
prevent disengagement of the pins 

GARBAGE CAN -J A longs 11102 Com 
mere c St Dallas Texas 
Invention is In provldo a dovite of the character 
specified adapted for use on side wall* and In 
public , Mirks wherein foot oiteralilt 
provided for o|>euhig tho Ud Of tho tan which Is 
normally spring held closed and wherein 
Is provided for limiting the opening 

PLATE LIFTER —fl O Sinoistoi 
Burke Idaho The tnvontkm has for Its object to 
provide a devke especially adapted fur handling 
plo plate* and tho like wherein a handle is pro- 
vided having moans in connection therewith for 
gripping the edges of the plate the said meant 
being i nkianahlu at will and spring •controlled to 
grip the plate 

METHODOF MAKING LACE HAIR-NETS 
— R Bacnokr 230 Fourth Ave New York 
N Y The Invention relates 
making in a rapid, u 
ladies lace hair nets 
to that type of nets characterised by the us* of an 
eiastk oord laced Into the rim or edge of the 
and having the Inherent quality or puckering 
that portion so as to hold it automatically around 
tho head 

ADJUSTABLE SHADE-ROLLER HANGER 
T W Fuiwhks Goldsboro N C The invention 
haa for it* object to provide a hanger for shade 


by evaporation It is the object of this invention 




•mowing isrnmoN 


t can be adjusted to lit any sis* < 
shade- roller or window caring one of the tape* 
features of tbo heggsreoBstethig la the oat 
■trurtkm of the roller brocket* at the ends of th 


o pr<» lilt a dovkx for (hilling and drying air to| 
It lh( all for use In sick rooms and rooms In which 
(orlahahli eommodllh* are stored The devke 
mnpilw* a ( aslng for holding in a aeries < 


WHO 111 PLACING AND PROVING AT- 
Ttt HMFN1 -G G and F L Voland 48 
Irhiltv Place Niw Korht lie N 1 Among tho 
prim lpal objects which the Invention 

»te the placement of balancing weight* 
mring beam of a weighing wales 
a< tion of the divisional space where a 
halaming weight metnlior 1* placed in service 
pro, kk the readings of a fractional unit weighing 
ale* and to facilitate the handling of the same 
Machines sag Mirrhanlrsl DavUaa 
RADII S AND CONTOUR CUTTING AT- 
TACHMFNT FOR GRINDING MACHINES, 
mira Ifll Clinton Avo 
ho Invention has to deal 
lariy with an atladunwu for supporting the 
bon ixiint in such a manner that 
any di*Irnd contour ion be cut In the ornery or 
other grinding wheel the device Is so designed 
that almost an Infinite variety of adjustment* i 
be obtained for cutting concave convex or 
comisiund contour* 

SAWING MACHINE— O J W.Moao 

Pender Neb The object of the invention 1* to 
provide a light durable machine capable of use In 
felling or cutting up trees wherein tho arrange- 
ment Is such that the tree may be out close to the 
ground to permit the uae of agricultural Imple- 
ment* over the ground without the necessity of 
removing the stump 
WATER BOX FOR CALENDERING HA. 
CHINES -W II Ia< swim 47 Lewie 8t Look- 
port N Y The (mention relates to the manu- 
facture of paper it* object Is to provide a water 
box moro especially designed for giving a water 
flnish to the paper while the latter passes through 


a ter supplying strip of felt 
BAILING PRESS S J CoATMaT Fallon 
Nev Thi Invention has for Its object to provide 



ar axle with a sprocket wheel on the shaft. 
PITMAN — J Wauckkn. 8n *78 Buffington 
Ht Fall River Mass The Invention has for It* 
object to provide a device of the character speci- 
fied especially adapted for uae with looms for 
connecting the reed with Ha operating madam- 
lem wherein the pitman Is made adjustable to 
In the invention 


POWER-TRANSMISSION DEVICE.— W L. 
Bsidbb Dugan Stuart Bldg., Hot Springs, Aril. 
The Invention has for its object to provide a de- 


power is tint transmitted with a three p 
reduction, and from (hat an a gradual lessening 
ratio until tho transmlsrion is direct 

Prime Mow* and Tkslr Aeee— eriea 
ROTARY ENOINE— R E LtngAaT, Sioux 
Fall* Ho Dak Tho object of the invention is 
to provide in an engine a pair of piston support* 
a pair of oppositely arranged 



mounted to move through a common 
l*r paesego having Intake and exhaust port* 
Igniting mean* and wherein tho piston 
irta are so connortod that the pistons of the 
support* will eorvo alternately a* propelling 
posltknu and abutments 
GAH AND OIL-HAVING DEVICE —H K 
Hcott Lordburg N M The Invention 1 ms for 
object to provide a dovlce adapted for use In 
ernal combustion engines, or forcing a certain 
quantity of cold air Into the rear of the crank rase 
iruveni hearing the oil and motor by heat from 
cylinder* and ft* drawing the air laden with 
fuel and oil from the front of the crankcase through 
the carburetor 


LOCOMOTIVE-TANK HOSE CONNEC- 
TION AND STRAINER — 0 K Hnvaaa, 
Manchester Oa Tho object of th* Invention is 
te provide a connection especially adapted for 
between a locomotive and Its tender, for the 
purpoae of coupling tank hoao and thoroughly 



BRAKE FOR MOTOR VEHICLE# —J 
A* LX, 706 MoOarodc Ht., NaabvtUs, Toon The 
Invention has ft# its object to provide a beaks 
operated upon the same principle as the airbrake, 
wherein a oompressJon cylinder Is provided and 
a storage tank, the storage tank being oonneoted 



of the complex nature of the subject-matter ta- 
voived or of the rpeclaflaed. tech ' ' 
rtfle knowledge required therefor 
We also bar* asso ci ate 

who asriri In the progamn _ . _ ... 

mat* applications filed la all countries fowfca k 
tbs United totes. 
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LBOAL NOTICES 

PATENTS 

rF you have an IN VAN 1 U>N 
I which you wtoh to patent you era 
write fully and freely to Muna A 
Co for name In regard to the beat 
way of obtaining protection Flcaae 
■end sketches or n model of your in 
vention and a description of the 
donee, explaining ite operation 
All oommunioatione an etuctly con- 
fidential Our vaet practice extend 
mg over a period of seventy yrun 
enahlee ua m many run to aihiM 
m regard to patentability without 
any expenee to the elirnt Our Hand- 
Book on Patents ia aent fne on n 
queat Una explaine our mithods, 
terms, etc, in regard to Patante, 
Trade Maria, Fsrafi Patents, etc 


(conHnunfMMM) W]|j[t lllbriC <L 1 10 fli HI CODS 

keen business man will not take th« initial VV Ultw * “ “ * ® U mtetete* 

ruk of pun hasing Hot a patent if it wen _ - __ 

Ss-Ss-rS-ite Automobile Springs 

become inter* slid and Hoe u unable to * 

capital to promote the tiling himself hi And What It Meant to the Car 

and to Those Who Ride In It! 

valuable and ionic quently hi will not ... , , . 

be willing in naL ho row h money m devrioj*- T~h TJST is tlic caunp of nearly all spring trou bit s It begins to 
mg and the public will luae even that form as noon aa moist un works it h way in hi Uun flic Lima It keeps 

chance to purchase any marhims si all f „ P m ,„ „ aKKra ^ H t, (( l by dirt fioiutlu- roul until the haves an bound to 
Wtlitrm ouenobdmft-H Then >»u bate rigid firings In fut they are 
kltk bettor thanae.lidp.eto of spring atm 1 

Hoot the. in w invtnlmns imlthi in ronton i It tAea a powc rful impact to tomprosH the ill lheir rebound m slow aud 
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MUNN A CO, 

•arsfcp*- - 


teSSn s' "52 


a& u aart 


v will not rei eivr the ir rewards 

I b very ouic in u while wl hunr of son i 
Me a fit list who makes a valuable disioviry 
or invention Uki s tut a pa tun l and derli 
tnlos it to the pulilli Ibis is done with 
, | the idtH that he is be stow mg eome thing 

■ 1 valuable upon thi publu which the pi oplt 

will approeueti and ubi I do not know of 
II Ulugh- iiistuni I nf^this sort in whu h thL 
Mw imuntion lame min general nee 'There 
was no mtirestid promoter behind thi 
invention to idiuate the public to an ap- 
preciation of the valui of thi gift, and 
whnl pe oph. do not * nine they do not taki 
thi trouble to use Unless there is a 
reward to be derived from the effort no 
»• nni will take thi trouble aud drudgery 
whuh suih divilopnunt mvolvca and an 
invention no matte r how mentonoua, will 
f »U not he brought In the alte ntaiu of the publu 
and thi pnjudms of ages overcome to 
eetablish its use 


•-luggish IIiuh it w that 
■ an> and tiros mediunagod 
You feel evert iourIi spot 
in the road Hien is eon 
stont squeaking You 
don t know what minute 
h spring m going to break 
Huy other bearing on 
your car is lubricated 
hpringH, though are al- 
most always ncgketoel 
This should not be » 
baft ty demands that they 
be otic d And long e ar life 
dc in mein it, too And tire 
service, and easy nding 


The GRUS SPRING OILER 

, the oil just where it a needed, and nowheie t 1m* It fits all springs. 


Classified Advertisements 


1 ho l ottrnll smoke pren lpitation patents ^ ^ aro j, 0 moV abIe parts, and nothing to wear out, it will outlast any car 
“* apparent exoe.pti.ni to those remarks ^ ,|| UH t net mn how the ml is .arned from tin reservoir to the side of springs, 

wre. imioed apparent only llr Cottrell did ^ f , t Hy pupilary u ttrai turn it gens in he lww.il the spring le ave'* “ nd tr «*v* *• jje 

not deed to thn public hw invuntiun fu „ rth of ^ h Within a day or two afUr putting on the t .rus Oil. r ye»u will see the 
in the W.USL of throwing it. manufarture niHt wur k„i» out from hi twe« n the loaves rhia will continue until the bearing surface 
mid urn iipLu l« nil lie followed the inuc.li Jh j ( m [ hen rust can never form again line hum in* wtun < ann< tgitto thL oiled surface 


UgfllUCU nuvniHCUlWU m tbt hands of s droui; holding apDiy the-havea Heme there M .... w— .. ... ..................... ■ •— ."'if.— 

adnrtlMc la this Minna is II 00 alias Nn ireatcd for the purposo of holdmg and „t the top i arms a thirtvdav suppb of nil \n air Mill enaThs you to fiU it 
lass iEs low aoi wort Uwa 12 Hots unpM exploiting the patents Ihe pubhc benefit it limit this vent the oil might overflow before the riser* nr was completely filled 
2^3 E’*^,**" lame simply through the proviso that this l|„ (.ms Oiler oils rock leaf of the spring with i\ai Uv tin amount irforfi m lecssary The 


* nord ““"“’*|,amB simply through the proviso that this |h, (.rus Oder oils rock leaf of thcsprmg with ixae U* tin amount of oil meewsary Th. 

I holding corporation must put back all its fill I'ctends from tup to bottom on hi th sides eif the spring It k‘* ld * 

urofita into seieutifii research Put an riHihnuss a supph of oil to be drawn in as mode il It is sell-feeding and automatic, 

1M Mdwlv . nnn. or. m. SUu SST. eharge of such a r.nmr.ng -o ettcutjon but to fill the reservoir even thirty day. Then » only on. 

%| WW? ^ \T that thi me tal frame exteuda completely around I hi felt km ping out water and dirt 

n t S t t' dWiTB-f*- ’ h. «i h* , u- . i r J 

WANTED mt-HHM Thofims Spring Oiler is easily put nn Mereb tighten top set strew to the width 

TK th. mvonter h» produced h» d -P™* nuMheml.j.^to their thi.kmw. aud boll Only a few 

UnaewTi sr Sn eer vr ptene 1wd .9mpn1.11i ae« uni, invention, he must have protection 111 the ™!jV |j 0 a-s— te 1^, Mthmw to cut or D«i Perea A^aai. aWM rf 2pte 

u form of good patents whwh will inaurt. a Vffth( frame fits snugly agniiistthe spring iMMR 

ito N. r IW.W uts e . ■mpeajnw.,1 nanwi iU fto,ent reward to induon capital and th , f, It is not 1 ompre sse d hut left free t. esrry 
enterprise to place it m the hand, erf an || l( lt | to its pmper phuc 

jimianc Hts3iS3aff™gSg?T xrl^lsr 

BrV BI. mSS. Mo potent, the surer the inventor le of an be n deid as tbs od nulls w*r in and ditto, tlm rust uk JjJjJJV ^^R ncklay^E 

- - adnouatt reward, and every limitation F vr VMM h»n been required l devil 1 lb* Orus Oiler finds II 

PAT.N1 no — - bsauTtoMta mb. nmuwaur upon the terms of the monopoly detraiU 1 w£«l ls > krd*'ki » mmp™***™ AntT^ved to ?*** HB 

S3JSST 2 ggy». WJSSU J^lSgSS! m that much from l>m ohanow of r. I. . f VxZVfi 

feyk nivuWmtTr ^SSe bursr 3 A 10 Nurth oeivlng such S reward to hnd^a fault U oner*-! -wnr wnSmsHM setua^uje ^ 

'* PAT^roDtekU Oddlfie* of the Tranx-Atlantte IVght -f "^C"' J. . 

^ "STXTZZ Sent Free on Twenty Days Trial 

BP#w— !»«~ spx* ^Sd’w.iw.ud. sod-twm x-Asrr rf iS fc 'Siifs.,-';;r sr?,«. p r: .'St* 

=; r?£Sc KSWas: ^aUSH^3H^A^3KY-S3*Iit*S 

Pat asUd Article Wasted -I’-i 

^ s sasaWEs "- 1 — uESssr .'^rs£=r — — 

UnT. bbsil ana • ^^So'ucvnule flight U rSaL OnlaSa GRUS LEAF SPRING OILER COMPANY 

IHZ?. 

vertiunc mstboi wilTk* .»«“ G^iSafTw«oIlUI CO, nm W. Jachm Mvd, Chacao 

ttST is festrarj f - zm . ara 


^tSKCMSRI 


sastiaraisSis*"' " 

PATENT POD MU 
a wo. ranw bkd 

»neeS^tL , ZS!& r 


Paftntod Article Wasted 

A N«w Yoik lake or|*nu*bon «. 
lookini for fint dUn patented arti- 
dMthttconkeraUiWAt.lSorleM. 
Aw artKls or device whkh merie a 


np , lank .1 ftmi 1 r ved to 
«iv(d alyle .1 wn here l a. 


■ ffirTi sms i ffivTsrtTS,'' :•} ' 1 

■ T1 • i« our Uth yaarsf mskine Qru. (Man and wi ka w >1 it it f II 
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fa too only machine left of the three that 
■teted on the mat flight Addrtss 
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inch * great flight The machines, staunch 2a cordially « 

wul powerful m they were, proved delicate all time* and prsmtt on* are Made for 
<n the f*oe 0/ the unusual storms off the spectators There ii of oowse bo charge 
Aron* 1 he directional wirdees, while of whatever for admission *0 il» *nd 

some sni did not prevent the NC-3 from none for the use of uM range by the ®oot- 
gettmg far off the oourse The liberty ively Inohned ptwihh 
engine stood the test in good shape on While there W|J1 be plenty of apart and 
all three planes All in all the failure of sportsmen at the Caidwefl range, the 
two M machines was a matter of naviga- primary purpoee Ii not a sporting event, 
ttonsl difficulties due to fog and storms of it is educational, powdbly even partaking 
ext reint seventy of propaganda To get the pretont i g- 

lt sir ms strange that there should be only norant or indifferent Amencan interested 
two s uplanes entered m The Daily Mail in shooting and thus make of him one more 
trails- Atlantic contest while all other unit in the fighting strength of the country, 
entries aro land-tvpe planes But when Is the baste idea of the National Matches 

the r\p< runeu of the NC boats is taken as run by the Navy 

Into i onHideration one arrives at the oon- The three-miles-square Caldwell range 
elusion that once a machine has to come u on the Passaic River, land reclaimed by 
down u the surface of a running sea there the energetic Navy men, and it is reached 
is littli hope of again rising Henoe why via Hudson Tubes to Newark, thtooe 
bother With a seaplane with all its addi trolley to Caldwell, and bus to the range 

tional w light and head resistance? The The range is so wide open to the public 

averag airplam with its tanks emptied that there s not a latch from whioh to hang 
in thi i mergenev will keep afloat for some the traditional string During the summer 
length f turn, ho that explains the there will be demonstrations by tanka, 
prepoi (it ranee of land type planes in wh&t machine puis, trench mortars and other 
would NC HID to he a hydro-airplane contest material, to be announced more definitely 
through the newspapers 

A Shooting Univerwty 

(Continued from page 470) 1 “® WeB *“ Problem Ol KeCOB- 

it fun to lie on their tummies and shoot now Btructlon IV 

and thin at a far off and tiny square of (Continued from page tT7) 

white with a still timer black spot in its which has bum stopped by the war, as m 
center Mavhap the rifle lover may be Lngland it is a ease of a new building, 
entice! over to see why the trap lovtr new machinery a new work foree, often 
thinks it a good tune to break a lot of new customers There is nothing with 
baked ruud pies all over the place with a which to start in most cases save a name 
shotgun and pkmty of courage As an instance of 

S< tin groat trap shooting organisation what is meant, there la, in the very shadow 
the tnu ncan 1 rapshooters Association is of Hheitns ruined cathedral, a little print 
installing a battery of its traps and is shop It employed, perhaps, before the 

framing up some big shoots right in the war 40 or 50 people The proprietor could 

mid i Hi i f the grounds where the civilian step to the door and see the faoade of the 
and tl ( flat-foot which m Armyia* for cathedral and if he were religiously in- 

the s ill ir and the militia and regular dined be inside its portals m 90 seconds' 

army loams hold forth with their Borvico walk Today there is no roof to the build- 
nfli« Tor the first time m history, the mg and if a second story existed there is 
sauu grounds are to see a big clay bird nothing in the walls to indicate the fact 
and rdk shoot progressing together Whatever was higher than the door has 

\ c rnpletc rang< is being built where the fallen on on the presses Three ruined 
mat his with the small boro rifle otherwise linotype machines are buried to their 
the h unblo ll of the shooting gallery and keyboards in brirk and stone Every 
the email boy are to be conducted In wheel is a mass of rust Any one can have 
the right little tight little isle of England the lot who wants it, an ironmonger 
whtri J5 000 000 people make ranges for wouldn t give a frano for the entire outfit, 
thi military rifle necessarily hard to obtain And this is one of thousands of Oases, 
hundreds of thousands of the Britisher That printer must get himself a building, 
lovers f thi sport do all their shooting with presses, linotypes, oases, types, paper, 
the little rifle at ranges up to 100 yards business workmen, before he oan begin 
Annually a program of matches for these to take his place in the industrial e* tab- 
small bore chaps — not sohoolboys nor liahroent again 

kids but full grown and sober-mmded men This central reconstitution group is only 
—is pulled off at Bisley in conjunction with advisory in eharacter and can do no 
the fill range matches for the military trading according to Frenoh law Bo it 
^ rifle u d a good lot of prises are hung up has formed a body which can trade, which 

Corhtt Es|me« Brewer* fHE BRIDGEPORT CHAIN CO. during the two weeks shoot goes by the imposing name of the Comptoir 

sad Boulen Machinery C»»(slj|||*||» SsiHWIriSklHI LFlltStttafcn The idea has been transplanted, and the Central d Achates Industrials pour lee 
Th. VILTER MFC CO ^ n small bon, range on thi Caldwell grounds Regions Envahies This body has a small 

stnmi Milwaukee wu nriaigepori, Conn. Jg U) ,. BamraRB the movement among the fund of a couple pf hundred thousand 

rifle shooters and possiblo rifle shooters of dollars to its credit but can get all it neoda 

the <i untry, where even now ranges safe up to the resources of the parent advisory 
for the military nfle are becoming difficult body, as fast as that body will*, ft 
to fin 1 1 be chap skilled with the small functions by buying machinery and stocks 

nflo needs but a day or two with the big and lending thorn to manufacturers, who 
military arm to become a skilled war shot may pay for them la cash, at the saving 
The s< hoolboy will be encouraged to come obtained by the large powers and functions 
to ( aldwell nor need anxious mothers have of the trading body, or who can have them 
vink iis of hu shooting up or being shot up oharged against the eventual indemnity 
by olhi rs The tutelage of the ekilled to be reoeived 8o far some 13 millions of 
bluc-jarkot instructors, who made expert dollars of purchases have thus been effected 
shots out of thousands of their kind, is to and orders for 40 million* more are in a 
be in tillable to every comer to the Caldwell state at preparation, prinoipeHy for the re- 
Nnv\ rifle range constitution of ooal mine*, power plant* lot 

A hostess bouse, and a cordial welcome electric power, machine tools, etc. Textile 
is tl c contribution for tho ladies who fed industries, breweries and sugar mllfs peg 
cun us as to whether or not there is any- now being helped. Another scheme whioh 
thing attractive to the game of burning is working out slowly u the formation a t 
powder Ever) match is to be open to cooperative societies m indiv idual in- 
women and special matches will be duatries In the steel industry for instance, 
framed for them always with handsome araoe all cannot start up at once, the first 
blue jackets to explain why it is a useful one or two which oan, operate on credit 
health hint not to look dorm the barrel or capital furnished by a U, and divide the 
to see if there is a bullet in ii profits pro cat*. Fiaaliy tbs a rererfauie* 

I he Navy promises the use of a rifle, keeps all possible track of a& skOUSjftbog 
big or little free ammunition, and board both in the army and out of it, so ffeat 
at the range at the rate of AO cents per there wjB he little iim lost fcswfeffi 
day to the person who wants to sttend the the right as®. tfim, there M «M miiiet 
shooting university Th* general public them to do i 


Exhaust iw ivs4**»rrii of the most 
scientific kind is the first stop 
iu tin? dewlopmeut of ani| pitxluc t 
bearing the iviiuc Connecticut 
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Knowledge is Power 

and 


Power Means Money 

You can learn more and 
earn more by reading the 
Scientific American and get- 
ting others to read it 

We want a representative 
in every community. The 
prettige and standing of 
the Scientific American 
make representing it a dig- 
nified occupation. 
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Writ* new /or parliculari to 
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How long it will all Uk< only the fulur. 
*-** i aay There are an man) problems all 
to bo tackled at onto and 1 ranee m not » 
country nor an the 1 r« n< It a people apt 
to find at onoc the most . (hr lent and tin 
quickest way Fran, e perhaps more than 
1 ngland clings to thi old idea 'nn 
French are thrifty to th. ]>oint of absurdity 
to the average French mind to throw awa> 
is to waste .von if what is thrown away 
is in itself want, ful t. us. Much time is 
going to he wasted on fruitiest, attempts to 
repair uud remake what is far Intt.r 
scrapped 

But it is uol for th. mil. oker to crituix. 
Indeed after having amide nd Ihrougli 
time, death like legions and seen the al 
solute n.gation of . lviluati m the uim 
pleti dost rue lion and th. magnitude of th. 
pi obit m one is not t mpled to criticize 
Oi i feels indeed that residts would come 
qua ker wcr. th. r p. rhaps less fear of 
tin loss of trade whi h would come hi 
admit t ing for. ign produ< ts at onu What 
1 ranee needs is mat. rial look and trans 
jH/rt aiioti to k.tp any of it away with 
•gulation tariff or import duty is ap 
pan ntly u mistake But th. I rench know 
thur own business beat doubtless, and 
what.v.r uls. hi has or ha* not your 
apparently ruined French peasant store 
k.tpir manufacturer mwir or produoer 
has eourag. 

In the little town >f H. Unau at the foot 
of the slope whuli rises to Itellnau 'Wood 
just west of Chateau Ihterry has oom. 
liaek one lonely inhabitant Helleau had 
but a dozen houses and tlxv are now but, 
wulls But th. lonely inhabitant u not 
dauntwl With hammer and saw he is 
widest ri uslv patching a piste of u roof 
for a pie., of a house and he whistles! 
while be works And that w aftir all 
thi spirit of France toda> and the answir 
to all oritus who hud her reconstruction 
program somewhat small for the task and 
h.r progrtHH veiy slow Whatever herj 
method s nor how thej may bo criticised 
from an Ameri. an standpoint she has th. 
stout heart and in tun. andwithAmori.au 
machinery some foreign .rtdit and the 
lightheartedness whuh lomes from a 
beaten Hun and Alsace and lorramr 
horn. on. . more shi is sure to oonqu. 
in the end and heal her wound mend her 
Bears and be on.e mor. what she has for so 
many on tunes taken such pride in being 
La Belle France 

And having gem the hack-saw mark of 
the Hun across this land and thp smiles on 
the face of his victims having listen, d 
both to Paris trying oim again to sing and 
the lonelv victim in Helleau town whistling 
at his hopeless task of remaking a homo 
one American observer at leant jg quite 
quite willing to lift his hat and cry with all 
his heart, I tve la France l 

Some Startling Electrical Phenomena 
with New Form of Vaeannt Tube 

(Continued from page 6 ?») 
mokel there is an increase in resistance 
only when thi uiokel is made positive but 
Dot. when it is negative 

known that glass at or near its 
melting point becomes a good conductor 
This property of becoming strongly non 
ductive when h.atcd to a semi-fluid state 
is probably shart.l bv all other so-endied 

sctrics, but it is obvious that it would 

absolutely impossible to operate a 
vacuum tube at such a temperature Ihi 
glass walls of the tube would collapse at 
about 425 degrees C The glass will 
not however attain red heat until heated 
to about 600 degrees C ElectioJjtio 
conduction of glass is observed at far 
lower temperatures than these In actual 
operation the temperature of this electron 
tube never exoeeds 140 degrees C 
The third effect both assists and retards 
the operation of the detector It has been 
(bund that while conduction ts taking place 
in the glass the products of decomposition 
are deposited on the electrodes The 
•eoond effect is really part of tin* third 
•fieri, it being probably a deposit or an 
*“ some of the products of de- 
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.r aalaa policy pro 
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Make Sure 
the Roofing You Buy 
Will Stand This Test 

H OW many roofings will stand the test 
of fire? Asbestone meets a double 
teat, for not only does it stand the 
destructive teat of fire but lasts indefinitely 
under the disintegrating action of tune and 
the elements. 

Asbestone is s Johns Manville Roofing of Asbestos 
rock fibre Being all mineral h can not rot dlain- 
teerate or dry out Therefore Asbestone th* al) 
mineral An bee tot Hoofing never require# painting 

LOWEST COST-PER YEAR ROOFING 
Asbestone Is s mineral fabric composed of imperish- 
•ble Asbestos fibre water proofed with natural aa- 
phatta. It has a gray mottled Asbastic finish on on* 
Side smooth, black surface on the other Can be 
laid either side to the weather Rolls contain all 
necessary faateners for laying Aak your daalar to 
show you Asbestone On a cost par year baais A*, 
beatone la tha moat economical roofing you can buT 
Th# first cost is the only cost 

REGISTER YOUR ROOF WITH US 

Our responsibility to you doss no. end with tha ■ 

°*n reliefer row roof with ua which puts It on ou 
Its Whether It — 

John* Manet tie Aahaatoa 
*•"* set th# 


roof la . 

complete aatltlactlon 
\ Writ. ‘ 


responsibility „ .... 

;l**d A Jot na Manvllle real at a. 
--- not ol rock and la your beat 


Write for Aabeafcwe booklet Reek or Rasa,” wklok teds 
the n«i facta .boat ready roofing and 

H. W JOHNS-MANVILLE CO 
N*> York Cttu—10 Fochri* — Btcneha b> 63 Lot* C«aa 



% Johns 
Manville 

ASBESTOS ROOFING 
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composition at the anode which causes its A StSee***ful TyMOf Aati-NoiM Tr«M' 
surfan to tionomo non-condurtive In the mdtter Ifld LoM-8y<lHgg Triwinimc 
opi ret ion of one of the* tubes an a do- (Ommmifim win) 

tir tor Nome <if thft product* of derompom , . , , 

tion are un.tted from the inner nail* of r, ' Ut,0 “ . to , *he diaphragm in «d« to 
the tnlH end an deposed on the cooler »™ y * nt 11 be J n * held homontallv at 
portions of the tube This a, hoe .* of a “ uy t,me Other tran.nuttora when ueed 
bmufui d net nit as it would probably a.d l,y alr , mr "- ani a P\*> be J ho ‘ d bomontally 
in cl, suing up some of tin Bases whnh « I'm lookm K over the ado of the airplane, 
might h, t mitt od during the ration . wl . h ,h< r “* ult t ^at the carbon granule* 
\ft« r i xhuustiv, research work Mr W « way from the front member of the 
Donli d( \ elo,« d th. tub. to its prts.nt butto “ and J, h “ Iteoomw in- 
forms wlmh ait shown in th. a, um.panymg “l ,orat,VP t Wlth U ‘ u at an angle, 

illustrations Her, w, hav, m each case a ‘ 8 , ,m P°“ lb, « to b »“K ^ 

filament surrounded h v a (ontrolling elu- tbe Posibon unintentionally 

trod, within an ivaiuatod tube th, n rhe transmitter w hold in a perforated 
tenor walls of th, tube bong coat, d with wb " b P*™" 1 * to reach 

u imtulli , it posit lh, statu chars, ft r- fh» front and back of the diaphragm, 
istic , m, of tins, two forms shows that wh*lt a push button permits tho transmitt, r 
th, r< is ] ra, t i, ally no variation for various *” ,e «»* <llr L r ' ,lt when desired 
lulus lh, tub, m elf et I is a vaeumn, L ™ dt from th< anli-uoust transmitter 
sum ui I, I It an , I, < troll to and it is whiph l* is interesting to note, is employed 
prol nl I that most of its p, cub.ir char on tho Navy NC plain* and other multiple- 
utlcristi in dll, III n larg, moisure to ell R l,U) d raaclimi s the same inventors have 
cl, < troll li i,t ion ni the glass walls divoloped a loud-epeakmg telephone of 

llu if milt i ihtatiKd with tins, tutus as n,Ae ' design Instead of the usual heavy 
plan lui i s m,| , lK ns, dinting dele, tors diaphragm attraited lit a pair of electro- 
hat, In i initi r, mark aid, an ordmg ran K" Btl< have luadi us, of a pair of 

to pus ,s who hat, us, d than A« a powerful ilearomagnets with nght-angl, 
simpl, d.t.d .r lh, r, spons, is r,,iorUd tr P' ^Pieces between which vibrates a coil 

be gr, it r than tlmt whuli ,s ol tumid with liu “ ,d ,*» f,wtui ‘ d to ,he diaphragm b> 

out <1 tl usual ttpes if tumum tub,* '"‘ans a win and moves up and down 
hut i i ,1c t, , t ii , s, ill iting on spark llt th, Imi s id t lu magnetic flux Iho 
signals its p rfirnmn, i i< <tti,rmlt ' hctromngm ts nit (onnected in uriuit 
grat Unit th, string h of sign da bung with a pow, rful sterag, batUry while the 
mint tins great, r that that given l»v t,lf P ho " t < urrunt >» P»i«»d through tlm 
most lul s iu gentral us, (uit winding of tht mil 

lh, , nstru, tion of Mr Ilonl, s tub, n 'Rbly mter,*tmg rtsulU have been 

is sin pi i itt its, If *s mil bt nottd from obttt,UL d with this sat uratcd-field elcetro 

out ol II, a, , ompant mg illustrations it d >" al, ; H ‘M* ' ,f loud-speakmg receive, 
consist s .f H Stem wlmh ts shown at A maud, sounds have lx ui transmitted ovt r 
an I wli h , on turns n diiuinutiv, hiirmn d “» ,tt,,<M of several miles and dunng one 
filiiin, lit whil, at li th, , ontrol con <>f ,hl tPgtB tht !<ou,,d wuv '* wore heard 
Misting I i small spirul is pi u , ,1 ,.v, r and Mun, ‘ m,VPn rail< ‘' lWR y Indent Wxl 
ah, nit th, hlaincnt met <onu< ,ted with tin Hon H Vlp,or > Loan message teas read by 
nud II, I lu w ii of llu gl iss stun lb, LlUUt 11 1 Metcalf a radio officer, while 
glass . mm thin plotd in a glass , m ov> r W ashingtoii, D ( at an al 

tam i s shown at ( attuwhnl (lu air is ,l,ud ' " { iim end was distinctly 
run \ lli nu tins of u inuum pump 1,1 ufd I r i OOP pi rsons assembled on and 
Hi, mis of th, inn, r stun tun is mo <x d,<m< 11,1 #ou,h Bte P 8 l »f the Trensuo 


"ra® SHOE THAT HOLDS ITS 


$ 4-22 $ 4*52 $ 5-22 $ 6-22 57*22 & $822 ||iPf ]■ 

I F you have been paving $10.00 to $12.00 for fine 

shoes, a trial will convince you that for *tyle, / VjjjKp 
comfort and service W.LDouglas $7.00 and $8.00 
shoes are equally as good and will give excellent I 
satisfaction. The actual value is determined and the 
retail price fixed at the factory before W.L.Douglas ~ “jt, y w 
name and the retail price is stamped on the bottom.!^ boys ^WJ 
The stamped price is W. L. Douglas personal 

antee that the shoes are always worth the price ^ wF'3'3.50°>4 
Mid for them. The retail prices are the same everywhere. 
They cost no more in San Francisco than they do in New York. 
Stamping the price on every pan- of shoes as s protection against high 
prices and unreasonable profits is only one example of tbe constant en- 
deavor of W.LDouglas to protect hu customers The quality of W. L. 
Douglas product is guaranteed by more than 40 yean experience m 
making nne shots. The smart styles are the leaden in the fashion 
centers of America. They are made in a well-equipped factory at 
Brockton, Mass., by the highest paid, skilled shoemaken under the 
direction and supervision of experienced men, all working with an honest 
determination to make the boat shoes for the price that moaey can buy. 


For ttl> bT lOO W t, DounlM .tor*, and or.i OOOO 
W L tnmalaa danlara, Ur oaa bn ontama dlraotfrom 
tbotpry bymail Variel Vonl liar«n> prnpnld Writ# 
tnrZUUMnUd Oauucw chawing bantu order by mall 
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trem l\ mii all that il i- n nr> aimple 1 vtr ' ,J,,t tht vokx apoaking 

limit r t Iru, tin ga* fniiii it I Ii, usual ,,ir> '"K h ,h ' triiusmitter wa* ilmiinatcd 
pro,, In im t light tin liliumnl and thin Jl,Nt, - Ul1 of (,v<lr 11 hundred loud-Bpaakmg 
bunil r I tin , mtrol lit tin ippli, ation of a V nl ‘" BH ou Victory Way, Ntw 

anffi, i 1 1 p >t, ntial litwmi it and th ’ H,k lll > lhj ' 4 b>ud-»peakmg telephone 
hlam, 1 1 ili< , ntir, >perutim rtquirmg um "' d a11 ‘ ll1 ""und wave* from one 

Ich* tl iu in, ininiit, lli, nt, k< I aim 1,IUB ,uaklu f! for row realistic 

portM ,r fn , ,| fi im ga* lx for aMxcinbh and "" ri im,l, retandable speech 
llu t i surf in , of tlx gluHM , out am, r 1 lu 1M,tl nolM tranwiulU-r of Mrwar* 
r, , , iv , narrow band ol silver paint l’ r ‘dha"i and I, nm u has been used oq all 

win I, i th, u nultid into (hi gin** *,> »* ,hl a in>l'»x“>i of th, United States Navv 

tofu tlx plat, and on man) ol the airplamsof the French 

Mr il.nl, statin that llu alnumtnt of ““ d J}ntlKh llrmlM Tbe instrument i* 
th, hi* in, i t and control ui not at nil now b,mg 1,u,tall cd on tho vessels of th, 
, ntn ul it Ixing „nlv n,,,*»un to «, to ^'iitui Stati* Shipping Board And with 
it that tin hlaiin nl im pla,,,l a* near the a PP"rafu» r, leased for commerotal 
cntci d tin , ontrol a* poaHibl, I In P ur P ,J « h tiler, should be some interesting 

posit i I upparenth maki* no different, developments in telephony and public 
in t In pi rat am n* long hh th, emit nil does lj P eftiuil K The new desk telephone eiu- 
( not I iu, h tin filament I h, slni, tural l 1,t> y in H tbe anti-noise transmitter has a 

l ulvai t ig, * >f th, hi w tub, are quite rtK,elVBr for «»‘b far and looks like a 

obv lulls when eornparid with standard P^vaietan s HtcthoBcope greatly enlarged, 
tiibi* Instead of having an area of nutal while tho transmitter has the appearanoo 
liiHide lh, tub, of s, vi ral square ecntiiuotor* of “ y° un K collendcr fitting closely to the 
th, n i* hurdh a* many *quan milli- mm,, b Tbe inventors assert that tho 
meters In order that th, tub, be held at otdy I m ’P c,r way to use a telophon* is to 
a fanli constant tt mp, ralur, dunng ^ w Ven through both ears With this desk 
opt ml ton an outir shill of glass is slipped telr pbouo set, the oircuit is automata ally 
our llu tula * prop, r when it ih eemenlod mado ll >' removing the hand set from tho 
into it* sonket Hub shill is providtd double hook, and broken by restoring the 
with Iwi small holes near it* base which tn » fr ument to plaw 
prcvmt tin temperature from bt coming . . .... 

exieswu With this shell runoved the The Hegvens ill JlIHe, 191# 
opt rat ion is quite satisfai torv if there is no (Coiuimud /rota page tto) 

draught lh, shell protu t» th, tube from of the equator, and remains visible until 
draughts and miwhannal injury after IIP M by the dock all through the 

1 In uniform operation of the Donle month 
tuhi* is m,ist remarkable It was at first Mars is a iporning star m Taurus, hut 
exp, i ted that oommen lal variations in the will be vtr> hard to see, even at the end of 
gloss thickness and so on, would materially the month, as he rises only an hour earlier 
affei t th, operatiou Such, however, is not than the sun 

tho coho und mad, under ordinary con- Jupitur w an evening star in (Jomim and 
ditions they run entirely uniform, so now sets before Venus, at about II P M. 
much so ui fact, that tubes may be biter- on tho 1st and 9 80 on the 30th. 
rhanged in any circuit without the ne- Saturn again is an evening star, in Leo, 
ooasity of readjustment In short, tht tube and set* a little after midnight in the middle 
described possesses not only certain euperior «f the month 

j elu tncal characteristics, but is readily and Uranus is in Aquarius. He orogMfl the 
, heaply produced in any quantity. meridian at 5.80 A. M. on the I8th, and k 
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14 YoASt, Grove City P. 


BESSEMER 

OILr ENGINES 



The Moaarch Machiae Tool Co. 



The “BARNES” Pontive Feed 



therefore, observable before the dawn 
begins 

Neptune is in t ancer and an evening 
"tar Ho is in conjunction with \enim on 
the 14th 

The moon ih in her first quarter at S 
A M on the Ith full at noon on the 1 1th 
m hor last quart* r at 2 K M on tin 21st 
and m « at > 1* M on tin 27th she is 
nearest tin earth on the 2 r ith and fart lust 
awa\ on the 10th As shi travirsis hi i 
traok round thi /odiat she tomes inti 
conjum turn with lujutir and \ onus on tin 
1st, Neptune on tin 2d Saturn on tin Id 
Uranus on tin ltltli Mare on the 2tlth 
Jupiter and Mtriury on thi 29th and 
Niptunc on thu loth 
Prinneton Umversitv < ibsorvatory 
May 17th 1919 

A Stethoscope for the Earth 

(( Win till Jr m parji i*l) 

Mining ingmiirs biluvi thi giophont 
will be usrful in pri vi iilmg nicidonts fron 
ixplosions whin breaking through 1 Ins 
vi I remains to hi tistid hut it is cirtnn 
that witlun si viral liuudrtd flit it is 
perfiotlj jiossil'k to distinguish thi dif 
fin nil betwimi tumping a i barge using u 
pit k hitting with n mallet or a sledge or 
almost am otliir Hound It is dlflnult t > 
(h sonln this alibi > of tin litlh iaith 
stithoseopi to mukt sounds rec ugnizubli 
but it is limarkid by nil who usi tin 
instruuuut for tin first turn 

Obstrvntn ns win made recently of a 
mine hri burning from twenty to forty 
fiet below thi surfnu A low rumbling 
nmso could hi heard as if air were hang 
drawn in long in vine and occasionalli 
sounds mulil hi heard from the snapping 
and falling of puna of loal or rock \s 
well as ran he deti rniined the fin area 
was nmiritily loiatid but owing to tin 
fuct that tin hrr could not be approaihid 
ft om tin msidi thi dntu was not chi i kid 
absolutely It is mti resting to note that 
similar sounds wcu liiard fioin only one 
point on thi insult i f tin none and that 
that point was tin our nearest the ana as 
loi it id on thi surfnti 

It has ban found also by the Bureau of 
Mines engiuei rs that thi instruments can 
bi employed quilt nd\ antageously in 
locating knocks in automobile valves and 
rylindue For this purponi it is well to 
mount tin instiuimnt on a short iron toil 
that inn lx easily msirtid in and around 
the nmc him ry In this tnanmr not only 
can a troubhsmm cylinder hi located but 
the truubli area m Iht cylinder tan also 
bt found 

Iftir flu iniistigativi work has bun 
(ompltted a louin of instruction hi thi 
use of thi giophoues will be dm eloped and 
ret uintne min turns will In made ns to what 
procedure it will hi best for a rescuer to 
follow whin using thi instruments as will 
as what had bist In done by an entombed 


MM Kabr Swm* fUckfvrg. ltluMts | 



The Current Supplement 

T UI prmciplt or iiypolhesis of relativity 
which has bun uiulir discussion for 2 r > 
years or moic is now being developed into 
u theory of broad bearings Those recent 
d« velopnicnts make it nil the more utqior 
tant that wi stop hut to nvuw both old 
and mw hypothesis in this Hold, and out 
readers will U glad to have before thim 
thi dear discussion on Phyntal Rilatinty 
which the SrirNiiPU Aurnci an Hvpili 
mfnt, No 22113 for May 31st 1919 
offers Anothei inti resting survey and 
review is presented hy the article discuss 
lug Thi Influence of A tlronotny on Human 
Thought, wlu rein it is brought out how 
important astronomical research has been 
m shaping our ideas of spaoo and of time 
during thi history of human thought 
Our iron-makers and aeid manufacturers 
will be more inti rested in the article, Artd- 
rtnuting Iron, which reviews human efforts 
to produoe a resistant iron which shall take 
the place of thi expensive rarer metnln 
possessing this property The stasdv I 
increase in demand for economical fuels 

■wfll ft.tttoh.At ftttAntlsm tn tho mmipIt rtf flirt I 



Circumstances may compel you to accept a “ready- 
made” building instead of one designed to fit your needs 
But that does not compel you to accept substitute 
sash as well' Your factory does not shut down when 
it rams why should you shut down the air supply 
by using monitor sash which must be closed with 
every shower ? ; f 

'Pond 

CONTINUOUS SASH 


r 


can stay open ram or shine, without danger of water 
damaging goods or machinery It is built expressly 
for weatherproof ventilation and was the pioneer 
sash of its type. 

By specifying it when you order the building, you get : 
Greatest width and ease of opening 
Greatest strength and glass protection , 

Greatest resistance to corrosion , 

Fewest operating stations on long lines 
You needn t delay construction a day! We furnish Pond 



STEEL FURNITURE 

An expert, practical designer required by a manufacturer of Steel 
Furniture in England Work-shop and drawing office experience 
essential 

Must be able to prepare detailed drawings and specify quantities 
and direct all operations from raw material to highly finished product 
Other specialists experienced in thisclass of work, please also apply 
Applications giving full details to be sent to the Mix Adv Agency, 
381 Fourth Avenue, New York 

Applications received hnmtdiattlv uiUt secure a personal Interview In Nvu York 
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Williams' Superior 
Drop-Forgings 

T O the manufacturer requiring Drop- 
Forgingi that will meauire up to the 
high standard of his product and aature 
. him of absolute dependability, what 
S' a better eutlence of Williams Superior 
a 1' nudity tan be submitted than the 


1 lmited space permits us to name 
only a few of the many prominent firms 
who have found that Williams Superior 
Drop Forgings embody the best ma- 
terial and workmanship that nearly half 
a century of experience in the Art of 
Drop Forging has made possible 

Brown & Sharpe Mia Co 

Rolla Royce Ltd 

Pieroe Arrow Motor Car Co 

H H Franklin MU Co 

Hall Scott Motor Car Co 

Torbenaen Axle Co 

Wri|ht Martto Aircraft Corp’a 

Two complete plants in Brooklyn 
and Buffalo N Y , serving eastern and 
western territory respectively, insure 
quick delivery and the minimum of 
transportation delays and expense 
We invite correspondence, and offer 
the fullest cooperation in the production 
of Drop Forgings, of any size to order 

J. H. Williams <SL Co. 

• Th. DrowVowtfi tug Saople 1 ’ 

S8 RicH.rd. St., BrooKlrn. N.Y. 


Behind the Motion-Picture Screen 

T HE myiterlei of the Movie* an bared at laat t It haa remained for 
Auatin C Leacarboura of the Editorial 8 raff of the Scientific American to 
undertake the teak of an.werlng the thoueand and-one queationi oonatantljr 
being aaked by acraen (ana and aaplranta to acreen careen, In hit boog en- 
titled Behind the Motion Picture 8ereen Among the eubjeets covered in 
hie work ere — 


Scenario* The Director 
end HU Work Motion 
Picture At ting Motion 
Picture tamera* and How 
They Work 1 bt Camera- 
man In the Land of Make 
Believe Studio* Mob 
Stuff Trick* of the Screen 
Laboratory Work Picture! 


In Natural Color*. Mio- 
roaoopic Subject! Talking 
Picture* Animated Car- 
toon* and Sculpture 
Motion Picture! In Odd 
Pletda Motion Ptcturee 
In the Home and Bu*bwe». 


Thl» book baa been written in a simple interesting and instructive ityia 
It la not technical yet it cover* all phases of the screen art in an aoesrete and 
unbiased manner Pictures 7 Certainly this book ia the beat tllurtrated book 
on the subject— over 300 pages Indeed every right-band page is a picture 
page every left band a corresponding text pegs ft is something entirely new 
in book making Behind ths Motion -Picture Screen contains 436 pages and 
over 300 illustrations printed on the finest coated paper and bound in sc attM* 
tlve cloth cover measuring 6)4 by 9'* Inches Prut 13 M set; Postage Extra. 

Special toldtr containing full description and sample popes, tent on reijmtt 

SCIENTIFIC AMERICAN PUBLISHED COMPANY 

BOOK DEPARTMENT 

Wool worth Builds .... N«w York Cltjr 


gtibmsriue Defease AssoaaUoc in devising 
efficteot CoUotdal Puele and their com- 
munication on the subject » this issue 
deserve* the earefnl attention of all fuel 
users The well illustrated articles os 
shell-making animal# are continued with 
the seoondmst aliment of The Shell Build- 
ers, and another interesting oolleoUon of 
phot ignphs illustrates Some Native Indue- 
trite of German Cameroon A long sum- 
mary of several papers presents the In- 
fluence f Atnaium on Mathematical P hymen, 
and i long uniUustrated discussion on 
< idling I ubnoanU presents the results of a 
British s irvey of this field designed to 
bring ut known but Uttle realised facta 
regard k their use Photographers will 
welcoi the suggestions and expenenoo 
embol 1 hi the two papers, Coaming 
Pou i I Illuminating Power of Ltntee 
and P to of the lUumxnant in Enlarging 
and I r jcclton Shorter articles or ab- 
stract* indude ( oncrete at a Chemical 
At gt i i ring Material Artificial Oral el made 
frm day for a concrete ship Deterenna- 
iio / the t /impressibility of Solids a t High 
Ins roe The Sites of I die Philosophy 
and S / ritualism 

Recent Patent Decisions 

(Continued from pugs Mi) 
as i tut nns of bring the liquefied sulfur to 
thi s iifatt All of these patents in oon- 
tonti n wert granted to hrasoh, after 
pattu l» (ovonng substantially the same 
ideas had been granted to Frasoh and the 
later | i tents do not show sufficient in 
vcnti i m viow^of the earher patents to 
make them valid — Union Sulfur (o i> 
Fre ; ri Texas Co L S C C A of Del 
I h invention hernm relates to mechani- 
cal n laiutl instruments such as the pianola 
and the piano-player wherein musical notes 
are lunmatically sounded by pneumatu 
tnerl umam actuated by a travelling sheet 
of p rf ora ted paper The state of the art 
retorda the advance of a mechanical 
miisi d instrument It contained first ; 
meat * for the mechanital sounding of 
musical notes governed in their production : 
and duration by the other mechanical 
means ul a travelling sheet of port ora ted 
pap r— and seoond moans for giving 
artistic effects to the sounds thus mechanic- 
ally produced by controlling thotr speed 
and volume The latter means embrarod 
a number of parti termed controllers no 
that the production wae musical according 
to the skill with whioh the performer 
moved th< controllers When Mr Young 
the patentee entered the art acme musical 
knowledge and skill were required by the 
perforin! r to render artistically a musical 
con | motion In the Young patent noth- I 
mg i* left to the ek ill or interpretation at 
the ptrformer in aupplymg musical effect* 
when a certain line ohangea its position and 
direction The performer does not have 
to read it The purpose of the invention 
is t facilitate the shading of muatc so that 
a p< rson who has no musical knowledge can 
reproduce a musical composition of high 
order not with tolerable fidelity, but 
exa tly as the skilled pianist had played it 
What Young did was to extend the tempo 
controller mechanism over the travelling 
sheet and fasten a pencil to it When he 
plaved the piano, the sheet moved against 
the ptnoil which drew a line lengthwise 
the sheet and throughout the musical 
composition Thu line varied In direction 
with each variation of musical effect riven 
bv the performer The changes of diree- 
tmn wore not sudden, abrupt or angular, j 
but wore bending and sinuous, and in the 
sinuosities of the line were exactly reoorded 
evtry venation of tempo expression. 
What Young achieved waa to imprest upon 
g musical composition and upon every 
iote of it hi* interpretation of it* musical 
effect* and to embody these in the hn4 
thus drawn What Young gave the art 
was an idea whereby the interpretation of 
a master performer ean be exactly repre- 
duoed by an unskilled performer merely by. 


following the line Impressed upon the *** 
not by We aye or by bfa m&d“ but tpl 
pointer attached to the oocctreUn met *- 1 


the defendant aty. 

involved mthto BeSeuse ft HKtt- 
covering a thing,, w&fefa, whits hn&rttfmbl* 
of being done, wahtoregr before tasMtodC 
ft is held that jevemhoft is 
Cunninghem Piano Co v Ae eh s w Os 

V 8 C C A of Pern s*. 

The mechanism at fane embraces an 
automatic device for mtthre » flowing 
stream of molten shut, moaAe fer discharg- 
ing the same, WMinJant for shifting the 
molds to receive the severed glees, and also 
for cutting knives noting upon the flowing 
stream It append that the dUBouity in 
the manufacture of gl sse w e r e t and the 
efficient handling of molten glass has been 
a problem difficult to solve The molten 
glass is viscous Mr Brook, the patentee, 
claims to have solved the problem by 
treating or handling successfully the flow- 
ing stream of molten peas The defendant 
claims also to have solved the problem 
Its machine in no way handles ft continu- 
ously flowing stream It claims that its 
machine approaches the hand punty 
method, in that a separate gather is ob- 
tained, somewhat similar to 1kg gob or 
gather obtained under the old fund punty 
method and thus a bettor result is obtained 
in the finished product In ttw Brook 
device the molten gfasB is allowed to escape 
through a hole in the bottom of the furnace 
and it flows continuously as soon as the 
plug is withdrawn to allow the melton glass 
to escape into the molds la defendant s 
machine there u no hole in the bottom of 
thi furnace The molton glass Is held 
within the furnace end cannot escape until 
propelled over the Up of the dam hy means 
of s paddle because the crest at the spout 
is above the normal level of thft molten 
glass in the tank It la held that the Brook 
patent is not infringed by the patent of the 
defendant, having a distinctly different 
principle of operation — Brook Glass Ca 
v Hartford Pairmount Co U 8 D. C. <tf 
Conn 

Ibe evidence in this ease shows that 
Messrs Milton A Kane were plaintiffs 
employees Milton was Kane's superior 
being employed as an inventor whose in- 
ventions were to belong to plaintiff For 
a year he was working on a hub tension 
magneto for variable speed, OUiULeyMnder 
gas engine, which gave great promise, and 
was the means of securing a large ©on tract 
with the Cadillac Company, but which was 
a failure Later there was danger of 
plaintiff losing its business with the chief 
user of the invention, the International 
Harvester Co Mr Webster, the Presi- 
dent of the plaintiff urged Kane and an 
employe* by the name of Sbiville to invent 
something to solve the difficulty, Kane 
made a drawing of i‘ new device and a 
machine wss made accordingly Whioh 
worked satisfactorily Milton Manas that 
the idea was his The drawing! bear the 
name of Kane and other evidenoe support 
Kane’s invention It is, therefore, held 
that the Kane patent is valid and infringed. 
— Webtier Electric Co e Bedelsak et aL 

V 8 D C of IU. 

A«kl Cowd wtors of Afaufeuw 

I N view of the extended use of ahliutocm 
wires and rope* to* overhead electric lines 
the German Association of Electricity 
Works last October issued Advisory notes 
as to the installation of such Imas ft fa 
very easential to keep the surface of 
aluminum intact; bento wires end ropes 
should not be dragged over stony grotoad 
or over sharp edges Chre should afao 
be taken net to put on too high tohstonfa 
Stretching the wires Contact betw een 
aluminum and iron ia to be avoided, where 
that is impend hie, places of aluminum flefl 
should be interposed between the wfaeand 
the iron, iron wire should not ha used fa 
making a tt ach men t, but efamty he are 
placed by aluminum wire. Contort fare 
iween th* etumiamm gad rnp pe cJ * pt 
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J OHN WANAMAKER, Philadelphia operate* a ille 
number of two-ton trucks in his delivery syste m s . 
These trucks are required to travel long distances at hi^ h 
speed and cover a large area each day. If 

This fleet of cars covers an average of 4,MI miles dalf|r. 
It carries a total daily average of 45 tons of goods. If k 
kept constantly keyed up to a big Job— and does it will! 

It is a significant fact that 50 of these Wanamaker cars 
are equipped with ‘ Nobby Cord ’ Truck Tires— the big, 
burly tires that are built for long mileage and hard usage. 
The tires that welcome any test. 

* Nobby Cords ’ cut costs of operation. They minimise 
repairs and replacements. They are known to reduce 
truck depreciation 50 per cent, and to save SO per cent, 
in gas and oil consumption. 

‘Nobby Cords’ are remarkable for their Incredible 
strength and sturdiness. A carcass that Is almost unas- 
sailable and a cover that Is almost impregnable. A veritable 
fortress in power of resistance. 

Many big users have found complete tire satisfaction fat 
Nobby Cords’. Always ready m tackle any task— no 
road too long— no load too Mg— no Job mo strenuous. 
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The Annual 

Roll Call 

of WHITE TRUCK FLEETS 

A CCORDING to its annual custom, The White 
. Company is now publishing its Roll Call of fleet 
installations (ten trucks or more) in national magazines 
and metropolitan newspapers. 

Year after year this Roll Call grows. It is Something 
more than a list of well-known concerns owning ten 
or more White Trucks. It represents a yearly progress 
in added trucks per owner— the most extensive growth 
of individual fleets ever published by a truck maker. 

The rate of growth of the installations which com- 
prise ten trucks or more is shown in the following 
summary for each year: 

1910. ..64 1912. ..495 1914 .1704 1916. .5147 

1911.. 194 1918. 1001 1915. 2601 1917 .7486 

TODAY 9227 

There are now 2,774 White fleets in active service, totaling 
33,139 trucks, exclusive 'of all single truck installations. 

A copy of iho 1919 Roll Call will bo tent to anyone interested upon request 

THE WHITE COMPANY 

CLEVELAND 


For AutomobiliaU 

WILLIAMS' SUPERIOR 

Drop*I«rgM> Wrench Sell 


[111 


You will aiwayt find one of these Wrench Sets 
most convenient And if you should meet with an 
accident miles away from anywhere when you are 
In a hurry to reach your destination before dark think 
what it would mean to have just the right tools to work 
with 

Their cost u negligible but there are times when 
you would give anything to have them Why not add 
a Wrench Set to your equipment and be prepared for 
emergencies ? 

The reputation of Williams Superior Quality 1B 
your guarantee of absolute dependability 

Write for our booklet of Supeitor 
W reach Sets short mg assortments 
of styles and sites for all purposes 

J. H. WILLIAMS (EL CO. 

Tl»« WnnoK P*o»l«' 


Western Office and W.rehoutc 
M 8 Clinton Street 

Chicago HI noil 


General Office* 
28 Richards Street 
Brooklyn New York 


Ugki'Reflectmg Factory Wafli Pay You Sore Dividends ! 


No need to cut out new window* 01 to in unit new expensive lighting *y* 
t*m» for the whit* rile like Cemcoet incremse* the natural or artificial light 
reflecting Vt into every dark comer 


Gpmcoafr 


Stays whits longer than other paints It doe* not crack or peel 
flirgfol formulas for special conditions such as acid fume* etc 
Cerhcoatad walls *t* easily washed and always sanitary thus promoting health 
and loyalty among employees 


***** oU nr **» eonereu Horn 
dmt fft and wmr+root ky them 
M Jmt Mmk tt on 

Vpdtor yam eoerwoHmm Send 
mtd frm tempt* 


mint with the hlyti (torn of 
but t» mere dorsEl* then tit 
«•**• silt* leathery eteetU b< 
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The Yale Spur-Geared Cham 
Block and the ‘Brownboist’ 
Trolley make heavy weights 
almost float. 

U s]]) on any ttcrhtud tiack 
md fi(e from obstrui turns 
and ddavs thc> hoist and mow 
the hiaMtst load with safety 
8pti d and little iffoit 
The sturch YAJ I ( bain Blot k— with 
its special stc 1 Husftti i n parts me 
chain al offitun \ and great wearing 
q ialit or is tl t idc il hoisting device 
for t tty trvicc 1 1 e trolley is the 
logical load tamer 

They prodtut yrojts from the start 

From Hook-to-Hook-a- 
I Ine-of -Steel 


II t trf r particular/! 

The Yale & Towne Mfg Co 

Keel 40th Street New York City 
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Cheaper Transportation 
Instead of Cheaper Cars 

Corporations require cars for the use of executives They can afford 
to buy to the best advantage They choose Packards for definite 
business considerations longer life and higher secondhand value; 
ease of handling, lower maintenance cost, reliability, economy and 
safety, and because the Packard is professional through and through 


arc a good many men in a rat 
RgB as to motoring possibilities 
ifc58 pP jfij| They don t know what they are 
WVjMgp missing or what it is costing them to 
use a compromise car 

They never will know until they get their hands 
on the steering wheel of a Packard Twin Six, 
fed its sensitive response its pick up and get- 
away its pep and go its case of control its absolute 
smoothness and accuracy 
The Twin Six is a remarkable car to handle in 
traffic It is a revelation to the man who now grinds 
and ]trks along in congested city streets 
It can be throttled down on high gear as low as 
two milts an hour and most of its work is done on 
high From two miles an hour it will, in a few 
blocks pull up to better than a mile a minute 
But with all its speed and power it is not a racing 
machine it has none of the limitations of the oar 


built for fast travel over short distance and fc 
doesn t make you pay for power you don t use 

One prominent loduatnal man uyi The Packard hu added 
■t it* it thro* hour* to my potential buaineaa dry 

Another uyi With the Packard ! DM Ur* 20 mllai farther 
n the country 

Another eaye I can oover non ground and k tap to tebtduln 
py my watch The** day* the Packard 1* mora reliable tbna 
the (train* 

Another The Packard n oo* thlolag example oft naatoroar 
that an owner might elect to dmre and oert for Mw aH. ’ 

There is a new science of transportation— that of 
motor-vehicle performance, maintenance and cost. 
It has to do with your car and its duty, however 
limited its use 

I he Packard people are transportation experts t 
they have more to tell you on this subject than any 
other organization m the world You can ask them 
to discuss your oar problem without obligation It 
is to your interest and profit to do so 


" Ask the Man Who Owns One ” 

PACKARD MOTOR CAR COMPANY, Detroit 
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Cbtrlea Alleu M i I rwlifanti Okou P Much TraMuter 
Allen C H Bm«n Sooretary ell at m proadway 


auloml si llir P >1 OITloe of Now V rk N I «>« uldw Mettor 
I rwlti Mark (it irUtor illnUiH m I hup * I «tont OID<» 

( OI yrlKlit Ml» IvHIh Ulfli An «ri m I il 1 olii k <_ 

llUwtnitml arlUloK mu»l i ot to n»i r 1 a i with m iKn-miwli n 

I ht object if tine jour nit is I nanit arcunlrly and 
tut idly the latest a untij r me I meal and mdustriil 
flew* of the day I* i i eckly j irnol K u in a post 
turn to antu un it n I > sting development* hef ire they 
ore published ilsm tm 

7 he Editm m yl id I > have submitted to him timely 
articles suit ibl f ttese columns especially whin suth 
artules are ncc imp mie l by photographs 

Lessons of the Trans-Atlantic Flight 

O NI week, is a loug Input indeed in reporting the 
new* of the Inins Atl intu flight In lset 
week h issue wo were liimi ntmg the loss of two 
brave men Huwki i ami Ornm who set out from New- 
foundland in their single-engined Sopwith biplane and 
who were not heard from for several days, thus giving 
every rotuton to believe that they had met with death 
somewhere in the traotlega Atlantic But before the 
last issue could even row h our renders new s came from 
Scotland to the effort that Hawker and (inwvf had been 
rescued at sea bv ft Danish trump steamer th* Mary ” 
Since then all the world has rejoiced in the rescue of 
these two intrepid airmen who set out on what seemed 
a hopehss and fatal advuitur* 

After all the Sopvntli machine jxrfoi mod well ac- 
cording to Hawkers story It tovered well over half 
the distance and was in the air about 1 1 hours felon it 
was forced to conn down because of engine trouble 
It appears that the urtulatiun system benrac < hokod 
and the tcmperaturi of the water rom to the boiling 
point Still despite thi groat heat of tho cylinders the 
engine ( unturned to perform without halt until tin air- 
men alighted on the water in the path of the ' Mary, 
which pit ked them up 

Somehow or other the Sopwith s flight even if un- 
successful has raised the stoi k ot the single engined plane 
to par or better For it is now generally believed bv 
flying men that Hawker and < rie \ e would ha\t made, tho 
crossing hod it not boou for t h< * logging of the e ire ulation 
syste m Ho those wh i have been figuring on using 
amgle-englnod planes nro again in lugh hopes and dream- 

White \oi mm hapja n in the trims Atlantie flight 
eontisl bit wien now md the next few wicks the fact 
remains that t hi r is little of ommieroial value m any 
of the attempts 1 hi siieiossful eros-ung of our Navy a 
M -1 lllustr iti h lit tie i than lin ither attempt the 
magnitude ol the diffn ulties Willi iiumereius warships 
stretched out al mg th i urse of tin \< nmi limes and 
with thi vi rv finest i pnpimiit p issihlt the Navy 
attempt lias dim 1 >s 1 that th thauees ot miking the 
flight are in tin p iputionof >n nit of thru 1 rue 
the Navy s attempt has been s n uale i rippled by ad- 
verse weather eon lit ions but si has Hawkers for that 
matter the r s > wi le an f \p mse is the Atlantic Ocean 
then are few days throughout the year alien weather 
eemeiiUons are ideal f ir a flight over 1 1)00 miles Vel 
verso went heir must always In considercel in any trails 
Atlantic attempt 

As for they machines the land type of plane is strange 
as it may seetn the best f ir the attempt In fact of all 
the machines entered m the lonilon Hotly Mail eontost 
emlv two are seaplanes up till the pusent writing As 
tho e onstnie tors liny i viewed it and as the experiences 
of the N( -1 ami \( - i have! proveid a machine no matter 
howiturdily brnlt if may be has little chauco of resuming 
tho flight once it m forced down in a heavy seaway It 
Mem* imposml le after one reads the description of the 
NO machines appearing in this issue, to believe that 
theme Stout craft einvJd be so badly wrecked by the 
waves Yet that is what has happened to two of them 


So it oomne right down to a matte* of wing a land plane, 
which is lighter and makes a greater speed than a sea- 
plane of eejuivafont capacity and running the obanen of 
getting at row without coming dow n In a word, tho 
trans Atlantie flight must be me big jump 

The NftUfbtfnettK of Nations 

A RLtFNlhV published report of the Census 
Bure au sets forth s* ue rather curiems figures as 
regards the number it prison commitments anil 
of juvenile delinquents am mg the the foreign-born 
white population of tho Unite 1 ‘dates 
1 he list is headed by Mcxi with 2 \ put cent, figured 
on the Mexican population living in the United States 
Next in order eumu the Irish with 2 per cent and the 
Heoteh with ptr cont Austria fedleiws with 0 82 
ptr eent Fngland and Wales 4i w (I 7 1 pi r eent huglish 
( anadians 0 68 ptr cent 1 west if all is Nwitserland 
with 0 U per edit Then is uidmg the list eoincs 
Germany with 0 18 per uni ml Denmark with 0 III 
per cent Italy is very in I i ite with 1)11 pei tent 
Russia is quit c low contril uling mlj 0 47 per eont 
l rant t ulso is among tho sii ill contributors, giving 
0 5‘t per eont 

There are the figures 1 1 y bring some surprises and 
also some extreme etintrasts I hus the Irish were 
committed about hve time is frequently as the Ger 
mans and the Heoteh twice as tie n as the Italians 

What construction is to le laid upon these facts? 
WhBt conclusions shall ws di iw tiorn the in' 

The only conclusion ot whi le ne feels reasonably 
sure is that the flguree can n * he used as a measure of 
national character Crime ih n >t e thing to be spoken 
of lightly yet after studying the list one can not 
escape a feeling that anyone, 1 1 ti ms as among school- 
boys a certain degree of naughtiness may perhaps he 
indicative not of perversity I it if tin bubbling over of 
somut hmg not wholly bad si i \ isli obe diene e to existing 
authority, urn ritual subse rw m bred of bondage under 
a corrupt autocratic govemni t is hardly a trait to be 
admired let* person traiiHj I uli d from mu h a native 
soil to the more salubrious Innate of otir American 
democracy may give a spurious i ppeuraooe of goodness 
simply because be is now suhniiaively following a good 
leader just os before he uni) lestioningly submitted te» 
evil mfluenee 

In any case numerous fn t is nter and influence the 
statistical figures which a t f rth onlv the resultant of 
many forces acting together Only a complete analysis 
showing all the contributing u m H w mid enable us to 
eonsiruo intelligently the at inti il latu 

lu the hrst plate the ml ire f the offense must he 
taken into inueidarution Hus fir instance throe- 
fourths of the commitments in ms the natives of Ireland 
were for the less serious offense I Ininkeuniss and tlis- 
i)i fieri v conduct Undo Ills s me head the Italians 
who showed up favorably in the rr t it id contributed loss 
than u third of oil their offensis On tho other hand the 
proportion of cominitme nts le i -Haul! was larger among 
Italian offenders than foi iny < thei nationality This 
does not mean of oourse (hit the total number of 
assaults was greatoet ftimmi It dutiis 

\ factor which also juol ibly has a hearing on the 
statistical showing is the liHtiilmtnn of each nation 
among the rural nnd the irl m jupulntion For in- 
stance of the lnsh-born 817 ji r <mt were living in 
urbau communities, while He e< lresponding figure for 
Germans was 00 7 per cent md for n itivos of Denmark 
18 I But on the other han I the Me xioans who have the 
highest proportion of oommitna nts have also the smallest 
proportion living itt cities un l Russia for whom the 
percentage livmg m cities is 1 irge st hus a e omparatively 
low ratio of commitments namely 0 47 

Another Field for Patent Relief 

T UF granting of a pati nt is on both sides a dear 
rise of an agreement with consideration ill 
couside ration of his having created something 
new the Government grunts the inventor exclusive 
rights over tho thing created In e onsideration of tins 
grant the inventor agrees that tin rights shall hold for a 
limited js»riod after which his invention shall be thrown 
open to the free use of all To make this limitation 
iffeetive, he gives a full disclosure of hi* invention 
Now the Government requires no protection against 
thi mvontoT for the latter has no power to oppress th* 
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pubite The Goveenmant, ontfeother hand, has 4*^7 
power to oppress the inventor It taut, it it wifi, ere* 
abrogate the whole patent system and confiscate afi 
inventions that m spite of urgiugs from certain quartets 
it does not do this is simply because a majority reoogniMM 
surh a course to be unjust and, in tho long run, un- 
profitable But w a thousand other ways the Govern- 
ment through its legislative and administrative bodies, 
has power tn harass the inventor Moreover, the state 
does not of itself, poeeess the will not to do this. l*ro- 
t e’duris which involve the dealing out of injustice arm 
automata allv or accidentally, they oannof So ho set 
aside but can bo negatived only after a great deal of 
effort Ho it behooves us to watch with tho utmost 
care the progress of patent law and patent procedure, 
Iret sue h injustices creep in 

Now the inventor wants to hold bis invention under his 
aonti ol as long a* he can , the public wants the right to use 
it freely as soon as possible As the best compromise 
between these conflicting interests it is decreed that 17 
years as the life of a patent is just long enough to 
enable the inventor to build up a demand and a means of 
supply and then to enjoy a period of profitable monopoly 
fins is recognised as a fan arrangement for aH 
concerned 

Several decades ago a certain inventor invented a 
machine for cutting veneets 10 times as tldn as they had 
ever before been nut He spent a number of years in 
developing this machine to the point where a patent 
was in order, and several morn in establishing it in the 
market At this psychological moment solid furniture 
came in and within an incredibly brief interval there 
were no veneers being made The veneer oatno back, 
but not until after the expiration of this patent, 

lu the case < itod tho inventor was merely unfortunate 
What would have been his state of mmd, however, if the 
Government, at the moment when hi* Investment of 
time and money in his patent was at » maximum had 
(in good faith) sought to develop the lumber industry by 
a law forbidding the manufacture of any save solid 
furniture? Would he not have had a grievance? Would 
this grievance have been in any way lessened by the 
knowledge that the law was intended to serve a good 
end? s 

Right now there is a large body of American inventors 
in much the position hero suggested During the prog- 
ress of the war materials had to be diverted from non- 
essential uses to essential industries This was eminently 
right and proper our only business, last year, was to 
beat the rommon enemy But consider the foetttig* of a 
man holding a patent on — well say fire-escapes, ere a 
superior grade of fanrv paper or a mei hanical toy of 
metal, a patent granted about ten or twelve year* ago, 
was just getting well under way toward profitable 
exploitation when the war came along and cut off hie 
supply of raw materials by gens mount edict or even made 
it temporarily illegal to manufacture lu* article 

Thus man WiU feel much wore* than the fellow who has 
been put exit of business by the law* of supply and de- 
mand or bv pure luck He will feel that the Govern- 
ment lias rubbed him of two year* of the term during 
which it had agreed to let him enjoy the exclusive rights 
in his invention He does not claim that this should 
not have been done, he realises that it had to be done 
But be does claim that reparation is possible, ia a manner 
so ample and so lacking in cost or injury to anybody 
eise, that there ts no excuse for not making it Give him 
back his two years, he asks, add them to the term of h* 
patent, so that it will expire in 1925 instead tk 1923 
He wants no recompense for the general disruption of 
his business, for thu was a hward of war that ail suffered 
in common But be does think that when the Govern- 
ment found it necessary practically to suspend the opera- 
tion of his patent for two yean, the least that eould be 
don* for him would bs to give him hack those two years 

There t* a large number of patents in the building 
trades as well as in a wide variety of non-eaoential in- 
dustries employing essential materials, which Were thug 
rendered inoperative during our participation ia the big 
fight Much has been said about petering patentees of 
the defaults imposed upon them by the war Webslkm 
that the group we bare mentioned u quite M deserving 
of ooneideration It is net a question of extending gU 
patents indiscriminately for two yearn, bst 
those whom holders saw show Amt they hare ft (farad 
the loss outlined ft Menu ta u* thai tha «sMm *•' 
greted lor ti»ir relief should by all means go 
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fffejwtagl Characteristics *f X-Ray ScnM.-Tha 
laatitfcs of tenuw und for X-ray work on now of 


of X-rays. tad MM intwratihf bom oo wio wdjoct ore 
Contributed by M* M B Hodgson to a Meant number 
wf the fApMol Mw The author dbeurees in some 
dotaU the flnraterant affect excited hi venous substance# 
saleium tungsten bob* one of the bast substanoes for the 


to the many applications 
• 100 this subject ere 


purpose Spectrographs an also presented snowing tne 
afloat of higher pressure on the Ooohdge tube -which 
gives rise to greater exalting power but somewhat im 
pain definition 


Electrically-Heated Quilts have bean used with 
good effect hi British hospitals Theno quits are ar- 
maged with MgWv flexible reristenoe wire, whloh is in 
trtdwwd in two insulated layers of fabnr the inner of 
whieh is surrounded by heat-conducting material 
so as to facilitate convey wee of heat to the pat tent Orqc 
family the quilts were used m order to supply warmth to 
eoMumptive patients, deeping out-of-door#, and proved 
a peat advance over the time-bonured hot-water bottle 
Mom recently they have been used in fever wards etc 
to promote perspiration It tt stated that a bed tun 
peratiue of 90 degree# can be attuned in lem than half 
an hour and maintained continuously thereafter 
Selenium Production Is Germany,— According to 
The JWerihcmn, selenium, which is a Urge by-product in 
the copper industry, could eerily be manufactured in 
much larger quanUtiee If them were sufficient demand, 
end now uasi for this material should be diligently 
■ougfat for In lfiU, the output in Germany alone was 

.L -A. QA MIA Tlta (taalMUdl ftt. tiMMlll ll IlMrl 


n #uonoui« for sulfur, for vulcanising rubber 
unique property of alteration in electno n 
the notion of light should lead to pro* 
tfame in the future 



Klee trie Heaters let Railroad Tmcke.— uurt 
the heavy snowfall lest winter a somewhat novel form 
sleotnc heater was devwsd for use on certain Untl 


rieetnr heater wee oevwea ior use on wnm 

mllwsye for keepiag the pants and switch- free from 
wow and we The beaten consisted of a length of 
iwmtanee wire wound on a porcelain tube This Utter 
wee ueuUiml bet worm uuuU tuig disk* sad plwsd in 
Ungthe of 2H-meh gas pipe Then tubes, costumes 
MscmoaffiMcw, were about 14 feet in length, and these 
somewhat rough and ready heater# were coupled to 
lengths of ordinary rubber-covered win and laid under 
the points to be protected A* soon as the current wu 
■witched on the wow naturally began to thaw and very 
satisfactory results were obtained Similar heaters have 
been in use on railroads In this country for some years, 
being brought out for eervioe when the snow bogma to 
fall The heaters take 11 amperes at about 16 volts 
and for ordinary work they are uaed three in sense serose 
a 110-volt circuit It has born found uoceseary to use 18 
heaters for the turn-outs, and thews simple but effluent 
have been employed in Urge numbers under 
pipe rum, near signs! mechanism and in the vicinity 
of the gearing for the turn-table pita 

Wireless Amateurs aw again turning to their 
favorite hobby in Urge numbers But it is hardly the 
amateur wireless of former days, when a < urd board tube 
a fa w ounree of magnet wire, some binding poets and 
pfaees of wood, and gen oral odds and ands were worked 
into some sort of wireless set No, indeed! TV 
Htateur of today wants apparatus which is n 

parable with « ’ “ J * * 

The writer of tl 


witter «f these astre aappenen to be in an citrines] 
i which * the rendeiyous of New York wtroiera 
amateurs A mfaoellaaeoue ooUsotaou of wireless ap- 
paratus lay op a eosmter, end a talesman expUmed that 
It was pre-war oppantW whiA was being sold out at 
. An * m e ten 


- ‘Would you Uko 
•vpisr dheept w be eaid Withasud- 
W the mb y te flhflnttetatsd amateur 
eutgraw «Ut raufltaag I «ea 

K * ***** Cl himrnM to*** ” 

mn- 

nmedwdcMtete wgMlam 



Anether Expedition to the Mount Katmnl 
Region of Alaska, under tlu leadership of Prof I 
Griggs has bora sent north by the National f«eograpbi< 
Society, and was reported ( > h ive reached Kodiak 
Island the latter part of April The part) includes 
chemists a petrographer a roilogist a botanist and 
representatives of other suencos and also motion 
picture photographer# 

Proposed Airplane Explorations In the Antarctic 

Plans are on foot in England for another nntarrtu 
expedition which m expected t xtiut in June Will It 
is t ) he led by T L ( ope, wh w is u member of the lest 
Shaeklelnn expedition The parly is to go south m th« 

form Nova the vaawl U*o«l in taotl s lost expedition 
and it is planned to make exte nsivc explorations of thr 
interior of Antarctica by airplane including a flight to 
the south pole 

Gravity Observations in Canada \ report frou 
the Dominion Obeenmtory, Ottawa stub* (hat t anadi 
has now a line of gravity statu »» right at loss the ron 
tment, covering more longitude than in euvered by any 
other ewiee of stations on the Ann rin\n continent 
These In eon Junction with (hi gravity observations 
token in other parte of the world will furnish valuable 
date toward the determination of the hgim of the earth 
Mr Wm Bowie, of the IT S < oust Nurviv is now com- 
bining the Canadian ebaerrstion* with those of the J nited 
States, far wm u a new publication on this subject 

The ■rltteb Dally Wewther Report issued by the 
Meteorological Offbs m Lecdon has recently undergone 
a notable expansion, reflecting the great increase in the 
work curried oo by England's Clerk of the Weather 
in response to the rated demands that areas during the 
war Kara April 1st tW report has bean issued in three 
separate netoOM, vie .gBfHmhRei lion, an International 
Barium and an Upper Aar Supplement All three 
■rations contain w is Mwr maps In the Upper Air 
Supplement there are amps of the British Iries showing 
the winds at various tavris from the surfaoe up to 16 000 
feet, for afternoon, evening and morning Thu is 
primarily fra the information of aeronauts but will prove 
of gnat interest to eB meteorologists 


Mere Inforaratten Atari Balsa Wood —An article 
on the remarkably tight wood known as balsa, now 
extenrivriy uaed in m a kin g life rafts, oertain parte of 
airplanes, etc , and alee valuable on account of its beat- 
lnsulatfag properties, was published m the Sfiximnne 
Aiimhic c# of December «th 1»1H Much new informs 
tion regarding this wood hue bet n gAthered by I*rof W 
W Rowlee of Cornell tJmvereiti who was suit Ui l antral 
America lari year by a New > irk company tu atudy 
balsa in its native environment Profresor How lee 
baa just publuhed m the Jovrral of the Washington 
Academy of Hoienrae an article on the botanical characters 
of the wood The balsa tru belongs to thi giniu 
Oekroma Formerly only two spccus were nrognirtil 
the one which was the source of the wood impi rlid to 
this country being known as Ocl m i I igo pvt Pr feasor 
Rowlee s in vest igatiom m cream, tlu nuuibci of known 
spniies to nine lie states that b ilia is usuall v a see ond 
growth tree, appearing promptly md abundantly whirr 
clearings have been made by natnr tl »i human agim i< h 
ll grows with astonishing speed fun attaining a bright 
of 00 feet or more ta five or si\ vnene it is doubltal 
w hether any othor tree grows eo t ipitil v In its nut u il 
state f ho wood is ray penihahli decaying with u 
patently the same Mpiebty os i cotton fabne ll 
bills i wood of commerce ■ made 1 iriehle and wateAu-n f 
b> s special treatment invented by R A Mart I 
tropica) America this tree been many name# Whs 
baba whieh is merely a Spanish word for "rul 
id allusion tu the M that mfu of this wood an used 
for transportation purposes on the Mouth American 
nras In Nicaragua the tree is called ' gstillo, in 


in Cuba, ' lanillo 
down tree," or, as the 
K, simply “dum ” Balsa 
preyed tta utility m the war, when .t was not otdy used 
Mtrariveiy far RtaWta and life-boats, but also in the 
construction of the Slfe-mde min# borruge uroes the 
North flefc rifcflfa Mental 80,000 floats mods of balsa 


Indutrlal Efldowy 

Scrap Iron and Steel of Panama — Aieording to a 
statement made by tin general purchasing officer of the 
Panama ( anal tin re in on hand on tin Isthmus scicral 
thousand tons of erraji min and steel available. fui diN 
position audtiif monthly ur cumulation is ii|i|irri\Hiirtil) 
t()0 tons it is realised that thin la but a limits 1 eli 
roaml for scrap iron mid riml in thi United si tea 
therefore, the Purehiuuug Di port um 1 <f thr Piuisms 
< anal lit B oshingtcni dr nr s to gr t m t iwh with txpoit 
onccins that would be ml iciti I in w curing supjdiee 
for shipniint to 1 uropr 

Scaffolds — During the p i«( vr ir there have linen 
it p ntr d a nuinht r of ai ride nta which hnw on urn d as a 
1 1 suit nf Ncnffolds bnakmi. illajuung or falling Vkhlle 
these ac ci lints art not in quint the) urc on a rule of a 
Mririus nature I (instruction of scaffolds nf cither 
unsnfe or improper niatmul is nnl\ rnurting a mriotif 
injury or death and want care should bo txonucod to 
see Mint all scaffoldh uc n instructed so that they will 
anfclv stand the load which tho> ire expected to bear 
it is very important that in constructing scaffolds 
nothing hut sound high-grade material be used, and that 
the work he can fully and thoroughly dime 

British Rules for Employment —1 he exigencies of 
war made it necessary in nianv trades and oerupatlons 
to introduce employees who under the prewar rules, 
practice or custom obtaining in the trade could not have 
jurfurnud the class of work on which they were placed 
1 heat me u are called dilutees In orde i to faoditate the 
return to pre-war practieis in this respect the Minister 
of 1 abor has laid down the following general principles 
for the guidance of employers in dealing with question# 
erf priority of employment and discharge as between 
skilled men and dilutes* (i) Where two workers am 
c mplo> fld in the same department and on the same dam 
of work, one a skilled man and the other a dilutee, and 
one must be discharged the dilutee should go U) If 
a skilled man is unemployed (whether as result of dis- 
charge from a factory or aa a result of demobilisation) 
and presents himself for employment at a faotory where 
dilutees are employed in the trade in which the applicant 
is skilled, he is entitled to claim engagement and should 
not be refused employment at hi* trade on the ground 
that there are novae one tes andthst his eugagementwould 
involve 1 he due barge of a dilutee (?) Where in a single 
establishment there is more than one department in 
which workers engaged on the same dlaaa of work are 
employed, and it is necessary to discharge workera en- 
gaged on that class of work, no skilled man should b« 
discharged while any dilutees working on that stare of 
work in the same nr any othor department are retained 

I Imitations of Women Workers -We have often 
he ard it said that women are not sue c c refill at work where 
murometnc measurements plav an important part, or 
where great oxoititudc of aome other kind la demanded 
Wc are nf the opinion, however that this is a mistake, 
and that such failures as may have oeeurred in thta 
dine turn have been due to improper selection of the 
winker# I here is gr» it diversity among men with 
respect to rapacity Tor precision work, and difleronoes 
still more marked ma> peril ip# exist among women, 
but British experience baa shown that excellent result* 
mat be had from women even along these lines, if the 
problem is fairly and intelligently faced In Great 
Britain it hss bum found that tvon iu i inunction with 
operations Kquiling a remarkable cligrtt of meihiuuoal 
pre union spinally-eelcK till women sfte raniinparativcly 
short 1 raining ilium, have shown themselves abli tu 
perform the work just as well es men who have had 
equal ixperunec ond instruction II cannot be denied, 
Hit Trauliri Vanrfatrf continue a Mutt w emu n am inferior 
to men, on the whole when st length and muse ular 
endurance ere import ant e lenient h rho re e rage woman 
» not as tail as thi average, man neir hus sin. so lung a 
reach Ihuoc two factors affect her lifting power ad- 
versely , and they also diminish her radius of ae tivity — 
that is the dirianci at whiLb she oan riill do things 
effertiyeiy without moving bodily from her states 
Moreovur, if a man and a woman have the same height, 
wwight, and general physical development the man can 
almost mvanabl) exert greater strength, and maintain a 
muscular strain for a longer tune, than the woman, 
and if greater reach, lifting power, strength or endur- 
able enter* in the cycle re a determining factor the 
man will prove the larger produeer 
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in trench port et Bassans 


whkh era of the double dip type The receiving vwd, 
a quarter of e mile ecru thou t of the dock ha* six end a half 
atihaof track end 34 twitches tiro of which ere double dtp 

At the completion of the project there were but two 
heavy gantries installed, the dock not being strong 
enragh to rapport the immense wheel load, required 
should the oar go-handling dovioea all be of the Originally 
planned character But conditions had now changed 
and for the better, the material necessary to make the 
dock Strong enough for them most efficient 
of cargo-handling devices was now avail 
able A board appointed to consider the 
matter went into it very exhaustively and 
finally decided upon the strengthening of 
the dock and in September of last year 
$,300 additional piles and half a million foot 
of lumber were added to the dock so that 
the entire 10 berths eould be equipped with 
the heavy type gantries This made a 
total of 49 of these big cargo-handling 
devices, or four to a ship Some of them 
are five and some 10 tons (capacity but it 
was rare indeed that any of them could 
work to capacity, inasmuch as most freight 
is bulky rather than heavy 

The completion of the installation of the 
heavy gantries gave the Baseans project 
an unloading capacity of 12,000 tons per 
day or enough to care, alone, for an army 
of 000,000 men Indeed, the unloading 
capacity of the cranes exceeded the capacity 
of the available foroee to carry off the 
freight as it was lifted from the vessels, and, 
as one of the pictures shows, freight congestion on the 
dockjteelf baa know tbanonoe been the measure of speed 
of unloading ^ 

tt is difficult to convey a picture even with the aid of 
the photographs, of the feverish activity of this entirely 
efficMdt plant hi action In no other port in F ranee is 
than the came oapaasty to unload and certainly, without 

S the army must hare Buffered for want of the average 
SO pounds pw day per man which it nsoesaary to keep 
a fighting force to France supplied with food, clothing 


ammunition, arms, equipment and miscellaneous supplies 
The reader will not oonsidtrflhe picture of freight 
congestion as typical of the opi rations at Baeeiun The 
sunken railroad traoks the storage area and the switching 
arrangements are such that sav o upon exceptional days 
the dock was kept etesr at f night even with the forty 
gantries working all at oaee Having been most careful! v 

planned, thare was little if any delay in getting the 
unloaded freight into either trucks or ears and if the 


SOS was able to function ao that the army first of of- 
fense and now of occupation, could be fed and clothed 
and supplied, It was largely if not entirely becauao of the 
efficiency of this shoe of American moans and methods 
laid down in a port which, famous the world over ae a 
port, had nevertheless, up to that time, seen nothing to 
compare in speed with the American method of freight 

Too much attention must not be given American 
(OoMi *tt«f on poor SIS) 


Killing Weeds with Live Steam 

A S a means of killing weed seeds fungous growths and 
insects m thu Mill tobm co growers havt lut upon a 
plan of sttnlising the giound with live steam before the 
seeds are sown Tobacm s tilings are \erv sensitive 
and especially susceptible to root rot This fungus 
attacks the roots of tin Hcedliugs and subsequently 
seriously afteots the vitality of the plant For some 
years surfati burning or building a tiro on top of the 
prospective beds was practiced m various 
set turns This was not entirely successful 
how ver and the new plan of lulling fun 
gous growths weeds and insects by steam 
has b, en carried out 

F xperts ol the United States Dipartment 
of Agriculture have intimated that the 
amount saved in wading the beds about 
pays for tin cost of sterilisation Not 
only that but the new plan has also boon 
suggest! d for usi with rther seedling bods 
This plan in short kills the wnids before 
they nn (ome up 

Stiam stirilizatnn of the slid lads 
simply naans that a p< rtubU boiltr is set 
up m ir where tin work is to bo carrud on 
whili an invi rti d pan ofmitalorwo I is 
placid oi er the buls aflir they hav< beta 
prepand all ready for seeding Steam 
under pressure is lurnid on fir half an 
hour which accomplishes the work In 
Borne plans farmprs art buying boilers 
for their own use noting them or owning 
them w common with other farmers An 
ordinary threshing machine boiler or in fact any boiler 
of 20 horse-powi r or mon —d« ponding somewhat on the 
sise of the steaming pan —is suitable It is essential 
that there be enough pressure to form steam into the soil 
A pan having an area of about 72 square feet is re- 
garded as about the right sin Wooden pans are 
cheaper than those of galvanised iron The pan simply 
consists of a wooden frame with boards nailed across the 
bottom and of course very strmgly reinforced so as to 
[Coniinurd on poor 611) 



Lighter* st week at American Bassans 
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Much Wheat— little Corn? 

Close Relations of the Two, and How the Size of the Corn Crop Affects the Price of Meat 
By the Washington Correspondent of the SCIENTIFIC AMERICAN 


W H1 N thr- Unit id States Government undertook 
to feed t hi v. uld with wheat it* most (ffedivi 
st«p wan the provision of a guaranteed prne for the 
wheat >2 26 C hir/igo 

Whin the amustiic iame along and therr was the lea* 
neoemutv for wheat, tin. pnoe had still to hi an 1 ta'cause 
It wan a rove Hunt Intwien govern mi nt amt individual 
And it'* human to take advantage of ipport unities so 
farmers all over the land planted win it and vft mori 
wheat and then still more whtat in the comforting 
assurance of a high price regardli **t of the sik of the < rap 
or economic conditions oi demand 

There l* only so much land If all of it wire planted in 
wheat obviously thi re would be none left for corn or 
ootton or tobaono oi Hn-y other of thi big irop* Of 
course the characti r of the land and thi climate have an 
automatic check on over-planting Wheat won t grow 
on all farm land, nor is the yield big enough in all climates 
to make it worth while even at $2 20 p< r bushel But 
there i# much corn land on which whaat might be grown, 
at laa»t »o think many who are timid about the price of 
meat, and it ha* been a matter of somi moment and a 
good deal of wonder to many who study food economics 
whether or not the record wheat planting of this last 
winter and this spring may not so reduce the corn aore- 
ag* and yield, that meat (which depend* largely on corn 
for it* growth) will sky so high in price that no one will 
be able to buy it save motion picture actresses and 
millionaire* 

Nobody really know* anything about it, yet, because 
no statistic* have been gathered about the corn planting 
thi* year But there are certain straws which are in- 
dications and they are, luckily for our pt mio of mind, 
very comforting straws 

It should first be explained to the non-agncultrual 
reader that winter wheat is normally about two-thirds 
of the total wheat crop, and that there are two sets of 
statist! on about it while only one la usually made for 
spring wheat Winter wheat may be, often is, winter- 


killed Mo the acreage plants tl i» one thing, and the 
m rouge harvested another C < rn and spring wheat are 
usually harvested in ahout th. same amount m whioh 
tliev are planted 

Department of Agriculture statistics for 1919 show 
that of the 40, .Ml OflO acres planted in winter wheat, 
48 931 000 will probably be harvested This is the 
greatest tureago of wheat ever harvested in this lountrv 
The bar verted figures for 1918 are 10 704 000, for 1017, 
27 257 000 and for 1016, 34 709 000 the great difference 
between 1010 anil 1917 being caused by a severe winter- 
killing In 1915 wo harvested 11 308 000 acres and w 
1914 W, 008, 000 acres 

Now look at the corn figures la 1918, 107 494,000 
acres, in 1917, 116,730,000 Hires the greatest com 
aoreagi ever reaped m this i mntry It was groat 
because there was so much winti r-killmg of whiat and 
winter-kilted wheat Adds wen pi iwi tl under and spring- 
planted in corn But the figure* for years liefore that 
arc almost unvarying In millions they run from 1910 
to 1916 in the amount* erf 104 105 107, 106, 103 and 106 
millions aores regardless of thi much greater fluctuations 
in the wheat areas harvested Now compare with the 
wheat areas planted (remembi r the wheat figures here 
given are winter wheat figures not total figures) Be- 
ginning in 1914 and running to 1919 the figures, in 
millions, are 37, 42, 39, 40, 42 49 

In 1914 we planted 37 millions acres wheat and har- 
vested 36 millions Corn came from 103 millions acres 
In 1918 we planted 42 million* wheat, reaped 36 millions 
wheat, and 107 millions oom la there anything in 
these statistics which would prove that an unusually 
large wheat crop meant an unusually small oorn crop? 

But there are other straws besides the rather un- 
satisfactory ones of judging thi future by the figures of 
the past There are oertaw factor* which seem apt to 
increase the planting of corn this year One of these 
is the campaign in th* south against planting too much 
cotton There ws* a large oarry over of ootton last year 


Hence the educational campaign designed to divert 
some acreage from ootton to other staples — and none 
grow better in the south than Corn, Ha other great erop 
Corn is rather late this year boaatiee of the baakward 
spring and so report* of eons probability* are *k>w in 
coming in But in at leaat three states, Michigan, 
South Dakota, and Arkausa* it is known that the eon 
acreage has been increased over last year 

Of the total oorn orop, 75 per cent » used u fodder 
and probably 00 per cent or more is used for food for 
meat animal* (as distinct from horses, mules and oxen) 
It is because of this use of oorn that the oorn statistics 
are so interesting to those to whom the price of meat is 
an object If too little oorn, they argue, there will be 
higher price* of meat 

But here comae m a funny little kind of food eoonomio* 
The prospect* of a bumper orop of fodder usually in- 
creases the price of meat animal* at the time of the 
prospect The proepeot of a poor orop decreases the 
pnee of food animals at the time of the proepeot. If h 
were to be known that oorn were to be very scarce the 
pnoe of hogs, for instance, would decline The season 
is simple enough U a man ha* 100 hog* and think* he 
can t get oorn to fatten them, he offer* them for tale so 
the other fellow can do the worrying So do all the other 
hog owner* They glut the market with half-fed hogs. 
When the supply is greater than tbe demand, prioe* fall 
Par contra, it the owner knows he u to hare plenty of 
corn, which means cheap oorn, be will hold hi* bogs end 
fatten them later, knowing hie can get more for com- 
fattened hog* than for the corn and the lean hog*, 
unoombined So that pnoe* rise beeauss hog raisers 
are holding hogs 

The reaction is equal Tbe high prioe new mean* a 
cheaper pnoe when the hogs are fattened and sofai, and 
a cheap hog market today due to prospects of lank of 
oorn, means a high-prioed hog next winter 

There u no apparent falling off in the pnee of hogs now. 

(CoaHnmsi mi fMM* *14) 


American "Mystery” Ship 

Cleverly Protected Decoy* Prepared for the Destruction of U-Boats on Thi* Side of the Atlantic 

By Eric A. Dime 


D URING the lost year of the war stories about the 
British “mystery” ships percolated through the 
news channel* and gave the reading public a slight idea 
of the means employed by England in combating the 
German submarine warfare Naturally very little was 
reported about the construction of these ships All we 
knew about than was that the) were merely di ro> a 
designed to lure the prowling subs into a trap The 
vessels looked like ordinary slow-going freighters but 
when the U-boats came within a reasonable range of the 
mystery ships hatihes would sudduil) open and behind 
them guns would bark at the enemy 

When the Unitod States declared war on Germany, our 
naval authorities realm d that American shipping along 
Amorims shores might be meimied by the Huns sea 
prowlers And surely enough that is just what happened 
Across the Atlantic came the wasps of the sea and they 
dealt their death stings to soveral of our merchant vessels 
close to our shores 

Of course fighting craft from our navy were constantly 
on guard along the coast and wai ships and I -boat 
chaser* were supplemented by two othci vessel* thot 
looked for all the world like culinary curgo steamers 
carrying provisions from our shores to the ports of 
Europe The two innocent-looking vessels were the 
American ' mystery ships and they were constantly 
patrolling our waters from the rock-ribbed coast of 
Maine to the Florida Keys 

Onr Navy Department knew that I he British decoy 
ships had experienced some sueceos in combating the 
U-boat menace, and us soon as we entered the war it 
was deemed advisable to employ the same methods in 
local waters Now since the German navy has been 
nicely tucked away at Beapu ilow where it can do no 
harm and since German militarism has been knocked off 
t|« pedestal of power it is possible to lift the veil uf 
gMtfgjr, which kept the public m genera) in the dark on 
M?«l matters white we were fighting the Huns 
The American mystery ship was designed a* a deooy 
■hip for oombaturg the submarine warfare, by Warren 8. 


Fisher, recently attached to the Naval Intelligence 
Bureau and his plans were submitted to the Navy Board 
thru weeks after we declared nsr cm Germany Mr 
I labor s decoy represent od new ideas superior to the 
British decoys in the fact th it instantaneous action of 
gunnery was assured and gnuter protection was given the 
ship in course and action 

The guns on the British shijis were concealed by false 
struc turcs huilt about them an J these structures neces 
sitatid loss of time in folding pre paratory to action and 
that incurred in securing t)u iinige and proper eight 
The American designed g> stem obviated this loss of time 
by the novel method of having the guns countersunk m 
pits that would allow them to lie concealed just above 
deck behind false panels In front of the uunries of the 
guns were ruhbor diaphragm-, flush with the side* of the 
ship and painted the same roi r is tin outside of the ship 

On top of the gun# acre sights extending beyond the 
barrels and slung in tbe nibbc r diaphragms This made 
it possible for the gunner to suing and range his gun im- 
mediately upon observing a s thraarini 1 hue prepared 
the decoy vessel could mint along leisurely until th* 
1 -boat came within a satirfac torj range of fire, and the 
gunner on th* decoy could git Ins aim at the enemy befure 
the latter realised what wan to happen The strongest 
glasses on the U-boat would reveal nothing but the flat 
side of the decoy, the eight pr itrudmg through the rubber 
diaphragm being too email tc be Been or if seen at all it 
would be mistaken for a revel head or other innooent- 
looking speik by the U-boat ci mmander 

This arrangement would gne to the decoy the firet 
shot in action It would be a surprise shot to the enemy 
and a straight hit would possibly finish the tea pirate 
The discharge of th* gun would cut a hole in the dia- 
phragm which would he replaced by a new erne, when the 
ship should be ready for a new action 

The decoy ship maetion was protected by • aerie* of 
false steel plates flush with the rail and buoyed when in 
the water and m a s h ing from ten to twelve feet below 
the surfaoe Air chambers extending along the tops 


of the plates kept them afloat These plates wwe 
attached to the ship’s side by rigid steel nbe, which, 
when released, dropped away from the aide They 
extended a distance of from 20 to 2ft feet from the ship'* 
side— a sufficient distance to explode a torpedo without 
damaging the vessel The wall of water between the 
plate* and th* ship's side would serve as a cushion in the 
event that a torpedo exploded against a pleto 
If one plate were struck it would not affect the other* 
as they were constructed independently of each other, 
being connected only by chains to form alignment. It 
was essential to have some sort of protection for decoys 
against possible torpedo attack from the U-boat at the 
moment the deck guns opened fir* on it During the 
sea fight* in European waters, it sometime* happened 
that when kb armed ship opened fire on a submarine tbe 
latter would not only return the aalvo from its guns 
mounted on top of the submersible, but it would launch 
simultaneously « torpedo against it* adversary Henoe 
thi commander* of onr decoy* had to take thi* extra 
precaution Tbe idea was to drop the plate* into the 
water a* soon a* the deck gun* opened up on the enemy 
The ship earned extra pint**, so that if on* or more were 
destroyed by a torpedo charge, they eoujd easily be 
replaced by others It was not the intention th keep the 
plate* m the water whfie th* strip was 
they would have offered too muen of a 
Another invention, designed to 
against anchored mines, weal 
by Mr Fisher 
operated from 
•hip itself It 


the deeiee, was 
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Correspondence 

Tbs edit®* in Ml napMiibto tor mmimm 
la dM «MmpoadMM column Anonymous « 


Omkt h n ud fcj A fcftow 

To the Editor of th* 8ci«mno Ahmitah 
la a reran* latter from my brothw, Cap* Ward S 
Walla, MC, <Oth Infante 6th Division A E F , ha 
ama^-n- tha observance « rather strange aad wonderful 
jhanoonna which 1 think worth passing on to you They 
strike me aa bemg quite unusual and perhaps worthy of 
noord, ao 1 am lending the fallowing quotation from 
hie latter 

“The drat part of October laat we spent aoveral deya 
ta tha Bou do Barn waiting to toko over a part of the 
teat line in the Argonne The ehell hulee from the first 
great Verdun battle were so thick that there were no 
patjih— of ground large enough to accommodate even 
a pup tent and from any of the war pictures you can 
fanafjne what waa left of the tree* 

“There were two or three deya of rain, when came a 
wonderfully dear and baautlful morning, with not a cloud 
in eight At the tune aome nnlee ahead, there waa going 
«a aa especially terrific bombardment 
"Our attention waa first drawn to the eky by the 
midden appearanee of several strange and startling 
clouds— long graceful, lopping ribbons of white 1 hew 
wen tapering to a point at one end and nt the other when 
they diaeolved into nothingnem (10 degrees across the sky 
wen about aa broad as the width of a finger held arm a 
from the eye On dose observation we noticed 
mam distance ahead of each cloud point the tiny speck of 
a abase* plane Apparently the churning of the an- 
was all that waa needed to upset the delicately balanced 
meteorological conditions and precipitate this strange 
cloud formation Before I bad seen ships leave their 
tracks in the clouds similar to those of little sea animals 
lathe wet sanda at the shore but never before bad I seen 
a plane writing in white upon the blue slate of the eky 
"But that ie not all that I have to tell you Fro m 0 
Kata 12 that day it wee our uncanny privilege to see 
•onnd waves Great nngs were continualy floating 
upward and across the eky from the north It made you 
d fr.«y watching these area at times for they were very 
numerous, their centers were nt different point* along 
tha northern horiaon and of ooursc their radii were of 
varying lengths As they would meet aad merga one 
would almost expect to see these big rings flatten out 
when they bumped into each other They were abao 
lately definite affairs and were discernible by being darker 
than tbs rest of the sky When they crowed one of the 
above described clouds there waa apparently a refraetlon 
of light although this may have been an optical illusion 
It was exactly like passing a piece of crooked window 
riaae over the cloud 

"You may skeptically smile whsn you reed thm totte 
but I assure you that we were all in ournght minds at the 
time aad 1 have not had enough New Years egg-nog 
today to develop a oreative imagination 

Stamm D Wau. 

Nashua Iowa 

|r*s phenosienon vf vtmbir sound worn rtpmUi w 
Iks sms nd port qf the abate letter u described in « nris 
puMishsd in Ms Bciaimrir Amumcan of Nmmbtr lflh, 
1917, pops W 1 a tel ads ms penned oul-ws Muss 
ft r Oijttt tfau-ths uteftly 4 tti. phtnomnon mih 
**4 Ik i jlaiMag ore sss* M wdsomc erup/foue, os/rrt 
deserted by t emf Ths teeretfto qfetouds /•nrodto 
Ms u«W«K ewpisiM «» « «• *««•», w** 1 p f 
taps MMf tf ew reedere son tnng /Misord eter srampiN 
4 (Us, « wed as stnHng tedsmiss 4 «• ossurreucs tf «*• 
more fmm pUsnomsaon 4 te «««* teeee- 
Tte Ea»s«a| 

Mr Ufctaaft Sarto 

2£afa*£ ■rtfasttrsr & 
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eatra ns s s of our harbosa and get to sea at all And in 
lias stormy wsathsr when they do get out are too small 
to tow m ths vsssel in distress and also too small to 
take off but a vary limited number of the passengers 
or erew 

lu ease it becomes necessary to go some distance 
from liieir station ths slow spied of them boats makes 
them very tardy in arriving it their destination 
On signing the Poses 1r aty our Government will 
find itself with a great many 110-foot sub-diners on 
its hands Those boats hav» lx m described aa well 
built fast and seaworthy Why could thty not be 
worked over somewhat, und r the aupLrvision of a 
competent naval arohiteot and make exrtllent coast 
guard boats? 

With decks fow and aft rused and heavily trowned 
steel water tight bulkheads stool deck hous* and pilot 
house large ventilating sta k to insure good vi ntilatlon 
when uvery thing u batten i I down and a pair of heavy 
towing bits them boats shnul 1 be able to go anywhere 
regardless of weather condition* and do real work in 
saving Uvea and property 

In putting these bogte into thm service the Govern 
inert might receive the bemtit many times of the ex 
penditure of their cost, even at war turn pines 
Of this much 1 am pomtivc that we need just such a 
boat ben at the entrance of ( ism Bay and 1 wish the 
picture on the front of your issue of the B< iknthil 
American of Jnnuary 30th 1919 showing one of these 
boats taking off wounded mldirrs from the stranded 
Northern Pacific could be plan d on the desk of every 
official of the Coast Guard k-rvicc at Washington 
It might cause them to awaki t ■ the fait that standard 
equipment of 00 yean ago even with a gasoline engine 
added m not sufficient for pres nt necessities 


An Absurd Figure 

To the Editor of the Bountifu Amsrkan 
In your issue December 7th 1918 I note en article 
entitled The Saving Onct if War dealing par 
tiiulariy with by-products of manufacturing industries 
On the article, as a whale, I want to congratulate you 
and hope it will bn followed by other articles of sunder 


poor In the «<i«*»li»»»g business what might be termed 
' by-product* ’’ — that la, the f il it covered w now 


becoming the pnnmpal product and 1 have no doubt 
same will apply to other Unes of manufacture 

In the article above alluded to on page 464 you say 
' One company is distilling fn m this waste of the vats 
000 000 gallons a day of alcohol which u identical with 
that obtained from the best gram and which bears no 
raserablanre to the ffi-emollmg wood spirits This 
product releases eereala for fu *1 and provides a valuable 
fuel for the arts of peace and war i his cooking liquor 
can also be cond e nsed to the consistency of molaaecs 
The light brown oompound which results is much in 
request by the foundries, which just now an overwhelmed 
by Government contracts They are psjing from 13 
to 18 cents a gallon for it to mix with the sand of their 
molds Its adhesive qualities insure the firmness of 
the impression aad tower the pirccntagc of defective 
eastings Aa a binder in oore making it is unexcelled 
The quantity stated, namely 600 000 gallons (pre- 
sumably daily) must be a mistake on the part of your 
sontnbutor, as there was not that much ethyl alcohol 
produced even during the war when it was needed so 
badly for munition#. It is well i» bear in mind that 
every time one of the bis guns n fired it requires the 
u« of one barrel of alcohol 


EStffS 


A “Sterp" Bone Shoe Wanted 

To the Editor of Tu Sciintiw Ammicam J 
1 he moat urgent want of home men at the pramnt tin e 
is a hone risers which will enable a hone to lit driven n 
ndden safely on toned aetomobili roads 
In this country a etepetitlon was storied offering *600 
for the brat hoiaeeho* fat this purpose Ihrre were 800 
shoes submitted, bat WM fulfilled the conditions The 
tout unsatisfactory was one having a rubber bar at the 
barit, the neto one hnvtei Mpe imbedded in the shoe the 
third Just the plain MMdth flat shoe! 

This competition shows that nothing ha* yet liern 
invented 

In my opuiion M a shot should be made which, aluey* 
however much wont, tots • nrfaa hkt a thorp fir tbo 
problem would ha served 

la theft any ffiMr tede which seU-shenmne es it w need 
sotoethmg, ps rii sl to made up of two mbstoaras to sharp 
steed crystals, one soft and the other hard 
This subject a W iec toenss importanee, not only to 
hone owners find brutes, but oven for the preservation 


of Iht horse speriis as nobod \ wdl keep horses if they 
cannot stand up and work on tarred reads 
Already thi pleasure hoist h in this trwn btv< been 
almost reduetd to n thing 

This is thr Ii lid ii Nason and whirum till some 
ten yeere m,o tin pirks wire w pi L I with horse 
pleuiuro carnage 1 * tint th hursts 1 d to la ronstnntly 
stopped m tin i uj, vied traflu i w yislurday in 
Hyde Bark at thi i m| fod i nal 1 1 mr Iasi lea mysilf 
who was driving an Am ri an six 1 wag in with a pater, 
there were only tlirie >tl r 1 irs Inwn vihirhs in ths 
Park tins was beraum. tit nu Is un si tornd thut it la 
danger ms to drive horns with the pnsent hora shoe 
If you would kindly pul Ii h this 1 ttoi in vour paper 
perhaps we hurst owners n>t> hi nr of mini remedy for our 
tnublt tn I k alilr to prevent our horses from failing 
and bn akm K their legs Wait™ Wikamb 

I oncl in I ngland 

Rolling 45-Ton Boflcn for n Dmtnneeof 
21 Mite 

I I is one thing to rescue the boder plant of a stranded 
sluj from the elute bts of the sea and quits a different 
mattir to move the stlvaged boilers to a point where 
they may bo put nit) s mtt agiun 

lute in the fall if 1917 tin steamship Bear went 
aground on the northern const of ( alifnmia It waa 
impossible to haul the um I iff tin sands and the only 
alti rnntive was to salve as mu h of its cargo and fittings 
as p Hriible Thanks to Iht a tivities of th U boats the 
ship s plant n present* 1 a high market value There 
win six bill ri in thi vessel each worth shout Iff 000 
and after th* sinallt r stuff had been takon out of the ship 
the boilers were removed The plan was to take them 
to huruka ( il win nit they wire to he shipped to 
Shanghai and It installed in another hull But here 
were the boilira oi a desolate coast with no means of 
transportation at hand and Lunka the nearest port toy 
some twenty five miles to the n irth It was no small 
task to move them They were 1 2 feet long and 11 feet 
8 inehe s in dianu ti r and thi v we lghtd 45 tons each 
The first sugg stums was to ship thorn by sen and it 
m i nu d Jiki a reasonable* suggestion They did not bare 
to he loaded on a ship because they would float if their 
tubes wtrt scaled and so the tubes were dosed with 
wooden plugs But it proved a vejry difficult job to 
launch the big sted bodors 1 (forts wort- made from 
time to time but without suet ess and almost a year 
elapsed befrro that plan was abandoned The only 
other alternative was to roll the boilers along tbs coast 
to Humboldt Bay and that was no simple task A 
roadway would be required for the boilers to roll upon 
In places the rocks came down to the water s edge and n 
pamagoway would have to be blasted through them 
There wen two riven* to he crossed The boilers them- 
selves wore of such large diameter in proportion to their 
length that they would be vmy unwieldy Nevertheless 
a Lurclea company contracted to perform this strange 
moving job 

Timbers wore laid along the beach to keep the boilers 
from sinking into the sand and a donkey engine wne set 
about a quarter of a mile from tho boilers A H*moh 
linn was attached to the frame of the donkey engine and 
laid along the roadway The Uno passed under a boder 
and thence bdcL over it to the winding drum of the 
engine As the e ngme wound up th< line the boiler wen 
rolled along the roadway but it showed a tendency to 
swing off to one Aide or the other However this dlffi- 
ouhy was overcome by pulling the ground line to the aide 
by moans of u team of hurses lor instance if the 
boiler headed off to thi right the ground line would bo 
hauled to the right so that the bight of the line would 
be shifted toward the right end of the both r and bring it 
back into almcmtnt with the roadway The team wan 
hitched to a block on the lint anil as the boiler rolled up 
to the block it wo* loosened and slipped ahead The 
movers beramt expert at correcting the rolling of the 
bolters and wtrt. shit t do thi* without stopping the 
engine In this wav tin I oilt r* wt n rolled one at a 
time in stages of a quartet f a mile for a distance of 
31 miles 

Then were frequent delays while the roadway was 
being prepared Often work wts interrupted by tide 
and storm In some plans the movers had to wait for 
low tide imfon thty eould roll thi boilers around a rooky 
pout that nactud down to the water lint 

The Bear River w Inch was the first sin am encountered 
did not bar the rolling process A ford was found and the 
bottom wen. sueetiufullv rolled through it At the 
next nver the Fel no convenient ford was to be hail 
Here the boilere were loaded on a bargt and towtd one 
at « time to a spot two miles away when thev could 
conveniently be landed and rolled again A * Humboldt 
Bay the boilere were all loaded upon a single largf and 
towsd to Eureka bringing this unique moving operation 
to a euooMriul oon elusion 





railroads rar 
i couplings and draft gears did not re- 
ceive much consideration In those day* 
the engine* and earn wi re light and m< vnd 
at comparatively alow speed* But in the 
development of railroading the tendency 
toward heavier engine* cars ear loadingn 
and higher apeeda has been decidedly pr< 
nouneed And as a mult lack of adequate 
shock absorbing devices between earn m the 
cause of enormous losses in broken and 
damaged oars as well a* damage t the 
lading of merchandise which shift* with 
each impaot 1 hut annoying and destruc 
tive effect is felt m all cl sues of traffic 
including the passenger strvice Therefore 
the m ten title study of prLnolples, and the 
application of improvement# m car coup 
ling* and shock iibsorbing devices are of 
prime importance Recently these prob 
lerni have been receiving very [earnest 
attention from the railway engineering societies and 
especially from some uf the foremost railway-mechan- 
ical engineers of the country 

I ndsley Professor of Railway-Mechanical 
t at the t mv< rsity of Pittsburgh, haa devoted 
special attention to couplings find draft gears for all 
types of cars In order that better data for the design 
log of draft gears might be available tests to determine 
the impact between cars in switching service have been 
sucoemfuUy completed iig 1 is a plan view diagram 
showing the application of the apparatus used in deter 
mining the relative velocities and impact fortes between 
cars when switched together at sptuds up ti eight miles 
or more per hour A stretch of track with a uniform 
downward grade from A toward D so that thi cars would 
just stand on the track wrthout shifting d< wnward 
when the brakes were off was selected i be string of 
cars H ( D etc were o mpled together but before 
each teat the slack in the coupling* and draft gears was 
taken up ao that the cars stood on the track with 
practically no s trees on the couplings between them 
Impact as in switching, was produced by allowing car A 
to run down the track against car B at velocities measured 
by means of a stop-watch A diagram of the impact 
recording apparatus (a photograph of which is shown at 
D in Ffg 3) is shown adjacent to car R which was to be 
tested for Impact received from imving car A This 
instrument was mounted on a rigid stand at siutahle 
height and distance frotn'thc track E Is a chronograph 
cylinder rotated at constant known speed by a storage 
battery motor having its axis parallel to the track and 
on which paper for receiving the uutographic record was 
mounted A guide bar F, parallel to the axis of the 
oylinder carries the pencil block P which was connected 
to the oar at a point on the outside sill by means of a 
Unit O which was also parallel to the axis of the cylinder 
This apparatus is therefore oapable of 
showing the relation between time and the 
velocity of car H, at any instant and since 
the variation in velocities during the 
hundredths of seconds may be detoriumod 
accelerations can le dotermmed with 
accuracy J F // m fig 1 represents 
a record from cylinder E developed U J 
being the circumferential line traced by 
pencil P b< fore impact At unpoi t car 
B i* thrown to the left and as its velocity 
increases the pencil is drawn away fnm 
the sero line H J thus forming the raised 
portion of the curve as shown at E 
binre the maximum slope i f the curvi 
between J and E is a measure of the 
maximum velocity of car B and since the 
weight of car B with its load is known its 
kinetio energy may be do ter mined by the 
formula 

In which A «■ kinetic energy of car in 
foot-pounds, IF - total weight of car with 
loading in pounds v- maximum velocity 
of oar m feet per second as determined from 
the autographic record and g - gravity 
acceleration taken as 32 2 

Thus, whan ear B, with load weighs 
348,000 pounds, and the maximum velocity 
is 3.4 feat par saooad 
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When Freight Cars Bump 

Recent Testa of Draft Gears, ad the Rewriting Development* 

By Prof J Hammond Smith, Department ef Civil Engineering, University of Pittsburgh 
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Fig 1 The apparatus for measuring switching impacts betweea ci 


32 2 

The kinetic energy of oar A mm 
of the some formula lot exai 
same test as that consider I 


c determined by means 
U using data from the 
>bm W -248 000 



pounds and c - 6 fifi feet per second from whioh K for 
car A is found to be 116,800 fuot-p< unds If no kinetic 
energy had been dissipated d iring impact one-holi of 
car A s kinetic energy would be transmitted to car B 
(since the two car* were of equal weight) but from the 



Thu energy must h 
form of fnetfon Barns of ti 
In the draft f wars, some by the 
loads, and the remainder wag used up t 
s training and destroying both oars A and 
B . 

Impact faros on oar 3, may be detar* 
mined by msan* at tbs formula 

FmE 9 L 

la whioh FWtetef fc t pound* an car B, 
W -weight of ear B with load, in pounds, 
a - acceleration of car B, la feat per second, 
and t -gravity acceleration, taken as 333 
Now in order to And the maximum foroe 
F, it u necessary to sulwtrtute the maximum 
value of acceleration a This may fc» 
a sassple record obtained from the autographic record Jr, 
Fig 1, by finding the largest difference in 
velocities of oar £ at successive intervals of a hundredth of 
a second For example, if the total weight of ear sad 
load is 248,000 pounds, and the maximum value of a is 
found to be 91 4, substitution in the above formula pvsa 
F- 702,000 pound* 

In these testa, the maximum fore* of Impaet was 
always found to take place before car B had moved 
more than one inch from its position before impaot 
The damage from impact would bo just as great a* if car 
B stood alone If it had one inch of slack in its coupling 
next to car C 

There are many type* of draft gears, but all may be 
placed m either one or the other of the following ClllMgs; 
(1) Draft gears in which springs are used to absorb and 
distribute and thus alleviate the sudden shook. (2) 
Draft gears having friction devices supplemented by 
springs, for absorbing s part of the Impact energy 

These types have single primary shock absorbing 
units which are oapable of absorbing shock up to tht 
limit of their capacity which is usually not over 300,003 
pounds with a movement of two and a half inches. But 
when the shocks are heavy, as m rapid switching service, 
where the pressure* with ordinary car construction, 
with no absorbing medium may teach approximately 
1 000 000 pounds draft gears having single absorbing 
unite have been found inadequate Great loss in dam* 
agad oars and damaged shipping is the result 
A new design of draft gear, by Professor Bodatoy, 
oontains features intended to overcome the defects of the 
older types In addition to the primary shock absorbing 
element u used in the older type#, he employs s second- 
ary element to take the heavy shook* after the primary 
element has reached the limit of its movement Am 
shown m Fig 2, the primary draft gear K, is oeotraHy 
mounted in the floating gear carrier 8, la which us 
mounted the twin secondary draft gears if and Jf, 4k* 
stop* of which are rigidly connected to the 
sills id the car The springs and friction 
members of the secondary gear arc uncUr 
Initial steam, sc that the shock first 
produce# movement in the primary gear 
until It is nearly closed, when movement 
begin* in the secondary gears. Tbs 
primary- gw will dose at approximately 
2W,<rn pounds, sad the secondary jaws 
undsr a pressure of 860,900 pounds fbm, 
ths heaviest shocks, whether they be 
tensile or compwesivs, may be d in p a M 
without injury to ths oar, and wkh a 
minimised injury to tbs contents Of ths 


Fig 3, shows the labor 


used in tasting draft pan ami oar aflb. 

r 10 jk. *?£!*& 

j> free to red on * straight knl tgaak, 
The Impact is produced by a Id/JO^pnwsd 
jwodulum hammer, shewn at A Tbs 

tht ear track,, apd the faaein 

aseted to ths oar Vy lna«fcs4r 


H* S. Apparatus aaad hi testing draft gears and ear sOa. D-Iaw*Ct iweard** 
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Stefansson in the Arctic 

A So granary of What Was Done in the Five Years of the Canadian Expedition 
By John G. Holme 

Jk JK im at approximatsly 150,000 square mil «t, or 8tefan*son i obsamtdOBS 200 mites north of Alaska finish in 1852, completed the north i oastlme of Victoria 
** .ripqVM l * fo u rth ti tl re theretofore unknown region showed a marked tendsocy of the toe to move eastward Island and mapped the toastlines >f Fmerald Isle und 
VOrth -at Alaska, w4# sxpiered by VHhjalmor Stofanwon, He found a strong current to the south or southwest 1 itswilliam Owen Island off Prince Patrnk Island 


bead at the Canadian Areti « Expedition, who has re- west of Banks and Prince Patrick Islands quite as strong Both the shores of Hasm 1 Sound bet' 
turned to eivDuatkm after spending a little more than as the westward cut root along the Alaskan coast Stef- and Amund Ringnes Islands wore 
Ate years north of the Arctic Cirote The purpose of the ausson found no evidence of any current west and north average width of the sound proved t 

Wpeditum Was to egpkm as much as poseihls of the of the now islands The prevailing currents in Melville instead of five miles as had boon r 

unknown area, father scientific data on marine and Sound appeared to be toward the east 1 hi prevailing parts of the eoastlino of Banks Island ' 

iega etrial ttfe, mstwotogieal conditions, ocean currents, winds north of Isachsen land was found to be north or First New Island was Bighted by I 

tod fauMootady map tod survey imperfectly known north by west, the next str ingest being south by east 18th, 1015 Thu is the largest of the 

MandswHWtt easy reaoh of the expedition In scientific Several places in the arch ipdago showed marked local The coast where the explorers lan 

eirths* throughout the world, the keenest interest, of magnetio disturbances, the most pronounced being in mountains were seen in the distauoo 

eourse, was centered on the old question of whether the southern Banks Island Th ships lompasa, earned 1 he party penetrated 20 miles inland 


) Patru k Island 
Ben Fllef Ringnes 
notified and the 
be over 16 miles 
prosen ted I arge 
oro remapped 


Polar Basin extended over this area of approximately by the expedition, be earn' 
1*000,000 square miles, or whether a land 

twnqdex exfiftld vyeet of the known limits — — — 

of the Canadian Arctic archipelago 

This question remains unanswered, al- 
though Stefansson did discover three 
islands of considerable sue But all of 
them am within or adjacent to the archi- 
pelago area Stefansson, accompanied by 
two white companions, Andreaeen and 
Storkereea, made a remarkable ice trip 
across the Beaufort Sea in the Spring of 
1014, going almost due north from Martin 
Point, and following a line between merid- 
ians 141 and 142 west to about 74 north 
latitude, thenoe in an easterly direction 
to Norway Island off the northwestern 
coast of Banks Island, a total distance of 
about 700 miles In the following spring, 

Stefansson with three companions, Andrea- 
sen, Storkersen and Thompson, made 
another ice Journey over the Arctic Sea, 
this time starting from Cape Alfred, the 
northwestern pomt of Banks Island The 
explorer went northwest by north, more 
than three hundred miles then made a loop 
in a southeasterly direction to the south- 
western point of Prince Patrick Island 

On both these extensive ice tripe and on - 

subsequent iec excursions covering leaser “North Star," Steftowe 

distances, Mofa as his trip in 1010 from 

Fiiwt New Island to Cepe Isachsen Eltef Ringnes shore, and Stefansson be 


Find Nsw Island to Cepe Isachsen Ellof Ringnes shore, and Stefansson believe- this may conatitut 
Island, and thence to Second New Island, Stefansson great danger to whalers- Second Now Island hoe North of Fllef Ringnes Island, 

took frequent soundings, observed the ocean currents, The newly discovered islands as well os the Ringnes and West of Axel Heiberg Island Us salient point* he 
ice drift* tod prevailing winds The result «t this data, Island displayed indications of rising Stefansson re as follows southwestern corner 70* 50 N. and 102" W , 

the explorer states, perhaps indicates the existence of ports observing raised baaehc* sia-shells on the land northern corner 80° 12 N and 100" W southeastern 

land westward in the unexplored region, but three while elevated drift wood on Banks Island appeared to tip 79° 40 N and 00’ W 

indication* cannot, of course, oe regarded as proof prove that this island had recently begun to rise Mel- Ihird Now Island is the smallest of the three Its 


by the expedition, be 6am “ r tircly unreliable a mih off of l 000 feet observed still higher hills at a distanced 

50 indoa north and east Stefansson fol- 
— 1 — — — lowed the south coastline about 100 miles 

thin started toward his winter quarters at 
( ap< he 11< tt Banks Island In the fol 
1 eingspung 1910 Btofanssnn skirted the 
n n them t last of First New Island chart 
mi, the coasthuc aud with four white men 
s< t off across the iro tow ard Lllef Ringnes 
Is) md touching its northwestern tip and 
c ntinumg in a northeasterly direction In 
lunt Suond New Island was found Tho 
t xplorcra returned by tho way of Tfassel 
s >und establishing flu non existence of 
King C hriBtian Island supposed to lie 
s< nth of Lllef Itingut s Island and found 
llirl Now Island tost of Iirst New 
Island August 101t ihc mythical King 
( hristwn Island proved to consist of 
sov lal small whs such ns may bo found 
anywhere in th< aiclupelago region knr- 
mtr explorers had taken these isles to 
tnnslitutt one large island 

Tbt location of the three large islands is 
about ss follows Iirst New Island lies 
northeast of l rintt Patrick Island Its 
northern tip Ca|H. M imon lies in 78° 10 
N and 108° \\ s mthoastern tip Cape 
Mat k ay 77“ 50 N aud 110“ W southern 
Thu “Nerth Star," Staftotosa's most valuable ship, In the Ice tlp ( apo Btuthat 77° 15 N and 118" W , 

southwestern tip Cape Murray 77° 55 N , 
shore, and Stefansson believe* this may constitute a and 114“ do W 


On tire 101 4 tnp from Martin pomt, a line erf soundings vilie Island also showed evidence 


i Alaskan coast northward between 


Ihird Now Island is the smallest of the three Its 
uthern tip lies approximately in 77" 9 N and 107° W 


OHrtditn* 141 tod 143 W*«t to about 73 North aud many smaller ones, Stefansson proved the non-existenoe 
thence east to Norway Island The continental slope of the so-called King Christian island which he found to 
north Of Alisha was found to be of a steep tod probably consist of some small island* With the aid of his 


In addition to djscovermg three fairly large island* and and its northern tip in 77* 55 N and 108" W Stefans- 


i, while west of Banks Island, there were companions, ha map; 


& the northwest rn coast of Pn 


and 1,300 meters The 
ooatiMctsl shelf extends 
40 to 50 mile* off shore 
Once tbs continental shelf 
Wft| pesued, Stefansson 
iettol so tottem at 1,88ft 
totMN ©» the 1015 

H Oepe Alfred to 
risk Island, Bto- 
tmd WeChire • 
mas Bank* and 
(Mi Wands, un- 
tore, wiui* the 

'iSLA 

»r rsasmhlad 
i «l jtoMbren 
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son also found a small island off the northeastern tip of 
Viotona Island in the summer of 1017 
All the now islands were covered with vegetation and 
supported Arctic life except Second Now Island which is 


only Hutchins geese 1 he 
other islands had reindeer 
in considerable numbers 
On Banks Island not 
visited by white men since 
McClure was there in 
1851 there were no 
muskoxm although M<- 
C lure reported having 
seen them there in large 
numltra "-tefansson bo 
Ik vis that h skunos have 
killed off all those animals 




ChfcretondCei taki* ohtorvaJwt* 


As reread*! sttscM ef tke expMMoa 


l he C onadian expe- 
dition was one of the most 
elaborately equipped ex- 
ploration ventures ever 
launi hod the Canadian 
Government sparing no 
expense in making it com- 
plete for Arctic investiga 
turn Stefansson left 1 el- 
ler, Alaska June 27th 
1011 at the head of a 
party of 13 scientists sml 
mg on the whaler Ear 
luV, commanded by t ap 
tain Robert Bartlett 
Stsfansson is an anthr >- 
(CoM4au«d on page 61 j) 
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America Flies the Atlantic 

The Design and Development of the NC4 
(Navy-Curtus Flying Boat) 

^PHE genesis of th< plsnof the Navy Department to provide able sea-keeping 
I airplanes for deej sea work u to be found go fur ug the Navy Department 
record* are concerned in a memorandum b) Rear-Admiral D W Taylor 
Chief Constructor of tb( Navy, bearing date of August 26th 1017, which read* 
a a follows 

‘ The United Rtatcs Motor (Liberty) gives good promise of being a success 
and d we can pueh ahead on the airplam «nd it seem* to me the submariiK 
menace could be abated t ven If not destroyed from the air 

1 ho ideal solution would he big (tying 1 oats or the oqiuvalmt that would 
be able to keep the sea (not air) in anv wont her and also able to fly across the 
Atlantic to avoid difficulties of delivery 

Please think it over v» r> t artfully particularly a* to the method of 
procedure to develop something as close to the ideal as possible 

A few days later than tl is ( onnnandor G C Westervelt Naval Conatrui tor 
who had just rot u nod lr>m Abroad when be had rueivtd every opportunity 
to examini what was being done in the design and construction of airplanes 
and seaplane* of large sues and J C Hunnaker assistant for aeronaut! al 
purpose* to the Bun au of C onstrurtion Hcpuir wore called m by Hoar Admiral 
Taybr to disiuss this subject On Hiptunber 10th following Mr Glinn (I 
Curt its and two ot his technical assistants were called into eonferonu at 
Washington and shortly after that Mr C urtiss returned to V, ashmgton with a 
tentative suggestion for a large flying boat drawn upon the general lines indi 
catod by the Chief Constructor As the r*sult of a conference of tho gcntlt 
men mentioned above it was decided to go ahead with the design of a throe 
engine flying boat of about 1 000 horse power the boat to be as large and its 
radius of action as gnat as could be pr xluted with this power 

After a number of features who h it was desired to embody in so largi a 
boat bad been worked out under Assistant Naval Constructor H unitaker a 
oontract was made with the C urtiss pt ople for the dosign of the boat under the 
supervision of the Navy Department Work upon the d< signs was c im 
menced early m October and was earrild to romplntion under the supervision 
of Naval Constructor Wcstirvclt to whom had been given chargi of this 
work, with whom were assonated Assistant Naval Constructor Hunnaker 
representing the Buresu of Construction Repair and Naval Constructor (now 
Commander) H C Rnhardson Commander Riohardaon was responsible 
particularly for the boat hull a most important feature in a successful flying 
boat The use of a short type of hull with the tail supported upon it by 
means of an auxiliary outrigger construction was the suggestion of the Curtiss 
people and was based on a small flying boat wbioh had been already built by 
them 

Speaking of the details of the design it cannot be ascribed to any one person 
or organisation wherever an idea of value was picked up or was brought to the 
notion of the designers it was studied and if found useful adopted in fact the 
widest catholicity of spirit was used throughout the whole enterprise The 
Navy is showing a commendable generosity in giving credit wherever it is due 
as for instance, in respect to many of the most important structural details 
such as tho nbs, wing posts compression struts and wing beams which are 
geDerallytsnaUar to those of the Handley-Page night bombing airplanes defi- 
nite information regarding these details having been obtained by Naval Con 
structor Westervelt during a recent tnp to England 
EaTly in the development of the enterprise, the first large flying boat was 
designated as the NC-1 in which N stands for Navy C for Curtiss and the 
figure 1 indicates the first of a senes of boats of this class It was in December 
1917, that a contract was arranged with the Curtiss people at Garden City New 
York for the construction of four NC boats and because of their great site, 
the Navy Department ereoted a special building at Garden City for the build- 
ing and assembling of the boats two of which ran be assembled at one time in 
the building 

The first design called for a boat of 26,000 pounds gross flying weight, with 
the following dimensions 

Span 140 ft area 3 370 sq ft loading 7 5 lbs per sq ft weight 26,000 lbs , 
load 26 lbs per B H P (normal power) fuel 8 260 lbs or 16 hours crew 1,000 
lbs or 6 men margin 750 lbs or 1 6 hours useful 10,000 lbs maximum 
When the design had reai hod the point where it was possible to estimate its 
resistance and spwd it was found that the three Liberty engines would not 
develop suffincnt powtr to obtain the dewed results, and the weight and 
dimension* were accordingly iut down to the following 

Gruas flying weight 22 000 lbs , span 120 ft 0 inch, chord 12 ft 0 m , gap 
13 ft 0 in , length overall 08 ft 3 in length of hull 45 ft , total wing area 
2,380 sq ft engines 1 1 iberty weight (empty but including water) 13,000 lbs 
The four Nl boats havi been worked out and completed upon the latter 
design 

Because of the groat sue of these craft it was early realised that if they were 
to bo built without serious delay it would be necessary to construct them on 
the assembly basis Undir thw system the different elements wore given to 
manufacturers who already wire turning out a product of a somewhat similar 
nature or a product rtqumng workmen of qualifications similar to those of 
workmen ordinarily employed for work of the nature contemplated After 
the venous parts had twui omplettd they were to be shipped to Garden City 
and there assembled into the complete flying boat 

The Boat Hull 

Inasmuch at Chief Constructor Taylor in the memorandum referred to 
nailed for the construction of a flying boat that should 'be able to keep the 
«W (not air) in any weather it can be understood that the boat hull « one of 
the most important if not tin most vital element in this deep-eea aircraft 
For Dean be readliv understood that a boat capable of supporting on the water, 
•and fa rotifh weather at that a gross flying weight of 28,600 pounds the 
ultimate weight, w called upon to me. t difficult condition* It must be very 
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strong and yet extremely light (or its strength and such it is Two strong 
longitudinal trusses are incorporated m the structure of the hull and through 
them, largely are the heavy dynamic stresses due to landing in r ugh weather, 
dsitnhutcd throughout the bout J ho cross section of the lmim rsi 1 portion 
of the boat shows a V-section which runs right up into the st m and serves in 
landing to cushion the impact of (hi s is (ottrary to popular lilief the 
hull u not a great obstruction ft swift | esxigc tJ rough tin air that is to 
say its head is sist&ncu is n< t grt t( 1 1 is is iui to tl e fact that itR form was 
designed to present the minimum air r sutince whit in flight and it this 
rcspeit it is belli vod to compare f iv ill 1\ with t)i resistance of tin landing 
gear for an airplane of the same wught in 1 sin 1 urf In rmore the hull was 
designed wutli a view to securing a positive vertical uaefi in when the machine 
is m flight As a matter of fact the wind tunnel tests i f a model of the boat 
showed an actual lifting effect of several hundnd pounds at full speed 

Th* Wing Structure 

As will be noted from o ir illustrations the wing ribs are built in the form of 
trusses with vertical and diagmal members and the beams an of hollow box* 
girder roust rue t ion 1 he maximum depth e>f th* wu gs is about 14 inches 
Their chord ts 12 feet The Hlruts an of lioliuw built up sections aud show 
a careful attention to stream lining 1 hose w ho are familiar with the Handley* 
Tage construe ton will set. maiiv punts of broad resemblance 

Special Detail* 

It is staroely nt e esaary to say that mtho hands of our Naval e onstructora and 
the staff of the ( urtiss ( ompanv nothing in this powi rful machine was left 
to mere guesswork lust as ui In igr design a skiletru strain sheet is drawn 
up with the maximum stresses indicated on every chord post diagonal tie, 
etc so in the Nt s the stresses wire areuritih determined and care wm 
taken that nowhere sh uld the elastic limit he tx ceded In order to handle 
the atrcsMis thai a eumiilite it the pnml p mis er points of intersection of 
struts ties etc some ver\ ill e metal work designing was necessary, as will 
be seen bv u study of the det uls shown in higurts A I> and h To provide 
against crushing or i rooming lip of the nds of the struts or posts, the steel 
pockets which received them iri first lined with soft she-et copper which, 
yielding under pressure all ws the end of tin post to adjust itself with a fairly 
even distribution of pressure 

The Tail Outrigger 

8o large are these airplanes that one dews not realize that the tail of the 
machine is as large in its If ns aim of the small fast scouting land planet, 
and to earrv it far to the rear f th boat and the planes and hold it firmly m 
place, and m line called for some vtn mee designing 1 he outrigger post* 
or beams were constructed by several of our best vaeht builders who have had 
experience in the construction of hollow masts for racing yaohts Theee 
beams art hollow and are heavily wrapped at intervals to add to thur strength 
lhe thinness of the shell i* shown in higure J where se veral beams which have 
been tested to destruction see 1 ig J are shown cut m two with the serv- 
ered ends presented to the e amera 

Fourth Engmo Added 

The first of these flving boats was completed in October 1918 approximately 
one year after tht commenceme nt of the design and it was first flowh on 
October 4th ft was apparent at once that the boats would be -gliooeseful 
beyond the expectations of the designers It was understood that had thorn 
been time to build and install ge arid-down ougmes for these boats, thew 
performance would have lieen materially improved but it has been imprac- 
ticable to produce e ngine* of this tv [« of sufficient power under the stress of 
war work and as yet no such engines had bexm made available Hence if VM 
necessary upon the approval of the trans-Atlantic projee t to materially modify 
the engine arrangements and install a fourth engine 1 his woi neoetoary to 
secure sufficient gasoline capacity to carry the boats over the longest stretch 
of the. proposed trans-Atlantic flight namely from Newfoundland to the 
Azores Tht work of testing out the boats and preparing them for their 
flights w«b done at the Rockaway Beach Naval Air Station, where special 
hangar and handling arrangements were provided I he station is on a narrow 
peninsular on one side of which is the. Atlantic Ocean and on the other tbs 
smooth water of Jamaica Bav which latter affords water landing in any 
weather while the nearness of the ocean makes possihlc the carrying on of 
ocean sea tests with minimum difficulty It should bt mentioned that 
outside of the long flight* made in the trans-Atlantie attempt on November 
24th of lost year one of these boats broke tht world s record for passenger 
carrying by making a tnp with 61 persons on bonrd 

SsaworthmoM Mint Bs Improved 

When Admiral Taylor m his memorandum uillcd for spociol attention to 
seaworthm «e or the ability to keep the sea as against keeping the air ho laid 
his^nger « lb® event was to prove upon a most important element m a trans- 
Atlantie. fly ng boat tor the record of the tripBhows that such is the un- 
certainty il the weathprtbat for a host logit through without risk to its freight 
or passengers it must be prepare*! to come down and take whatever comes rta 
way upon the surface ot the water M 1 and N( i were put to this tu«t, and 
so far us information has been given out it looks to have be cn <|uite a severe 
te*t, one of the boats sinking while it was being towed to port mid the other, 
piucltlly navigated by ( ommander Towers though it succeeded in reJfching 
port, was so badly wrecked that it had to In dismantled and sunt home The 
damage in thejease of one boat seems to have be on due to the inertia of the center 
pair of engine* proving too much for the strength of the struts which oarned 
them Perhaps it would have be c n la tte r to have give n addit lonal stiffi nmg 
to theee strut* when a second engine woe added f be other plane seems to 
have been wreoked badly by the seas striking against the wing pontoons and 
against the under side of the wings themselves In fact its oommanelur 
speaks of npping the canvas covering presumably to allow the seas to pa« 
through, and preventing the heavy spanking which, of course would have 
get up severe stresses throughout the whole framework of the plane t tc 

(Coot t*i usd on w tit) 






A Movable Sack ft* LMdbf Hay 

A NYONE who hw hod oxpenenoe loading hay after 
**■ a W loader know* that it m not an aaay taak to 
fork the hay to the front of the wagon and properly 
place It Two men are required on the load If the work k 
to prooead a* it ahould The devioe ahoWn on thin page 
illustrate# an uffeitive way of overcoming Una difficulty 

A movable rack half the length of the 

wagon rack ie mounted on a track made of — 

two-by-fours spiked or bolted to the rack 
frame. Thil movable reck has four 
flsi|«d wheel* which nde on this wooden 
tram and which carry a eteel frame with 
floor and standard* As shown in the d» 
lustrations this rack ie locked in position 
at the reef and of the wagon reck and 
loaded to the full height By means of a 
rope which rune to the top of the front 
standard the reek ie unlocked and per 
mined to move to the front of the wagon 
11 Unlocked while the team ie walking the 
load will usually run to the front when the 
team gtops Some nge are provided with 
a rope, and pulley oonneoted to tiro front 
•tendaid on the wagon, to draw the load 
forward Should the wagon be etopped on an 
up-grade After thk portion of the load 
ie run forward the rear half ef the load Is 
put on 

The idea ie to eliminate the eeoond man 

anthelend Tire experience of* number of 
farmer* indicate that then if a real saving 
in labor and the rig k especially ap- 
preciated by the email farmer who ea- 
deavon to do the meet of his work himself On the other 
hand, Um large farmer can use tWU wagons, keeping one 
in the Md at tbe loader, while the tfhmfe being drawn to 

the hay with the oustomary hay-fork. 4**11 who have 
had apemnegdmow, with a lo*d pul on in the usual 
wefpi <b«W <* tofldency for the W to hang . 

togmher toeWi a* «Ktent that even though 
tbe laek ie set wdl *o one end *f the load, 

atn#*MdMfMmoa^Md4f the nek 

"rfflt of farmwe hare riggpd *p a 

t. 

yplHlfOlMli Ohio, made 

tbe .mmW- fcih* mmmt vmt* 


Ie rack and shifting the fend forward to that the rear half of the wagon may be loaded 


siderable task. It ie, of o irsn done very largely by 
maohiuery and improved methods ire constantly bung 
sought And now, in, the actual cutting of the crop 
the farm tractor k to V> » t reduced This is made 
feasible by a harvesting att tchnicnt whuh is sh an in 
the accompanying flluetreti n recently invented by 
0 J Gardner, a farmer*®** hi me of Huntington Hooch 



The sne-nuta rack for loading hay 


Cal The attachment, which is fastened to the front of tho 
tractor for pushing, outs either two four or six row B of 
beans at the s^me thus, add m addition to rutting them 
lsavee the crop thrown late windrows The invention 
etmeists of a benk-ehaped runner to each tide of which 
is bolted a wortrajitUad nUtwara extending knife By 
means of lev#*, operated by the tractor driver this 




*re«l*itjbttMg«rbM» 


runiu r may bt rinsed r 1 wired t< j Jaco the kmvea 
at any require 1 cl vatioi wl il a hr parallel with the 
knife insists in IL win ir wing II las b<cn found in 
proctiic that ulli r cn tw r tl r r inuers may 
lie used eich lurvi sting tw r ws if btuns and 
naturally tl * r inn rs ru v 1 o sj ir 1 x i is t operate 
at various iixtir is pirt 

lie inv nt l n may ilso le use I ftr the 
harvesting f pn* >i ions garlic and 
simil u r ips an l is 111 i vise id iptable to 
1 ITT h n g bordtrini, Mud ittmg and 
no f rth Jhi kuv s r f irst re- 
m lei fir sou | ui j r s in I the leak* 
sh | 1 rum er r a> 1 1 a It ini 1 s a gort 
<f I ul lc edg l pi w 

Grain Binder Troubles 

A T least *0 per i ci t if the troubles eo- 
oiuntered m iht [ ration of a grain 
binder are confined t the binder hood 
The heii contains tl i nnst dth ate and 
compli attd parts n 1 b th their con- 
stm ti n and f in tioi s should he thor- 
ughly understi *1 l v tli operat r 
1 i c implotely mister tho common 
trilbies listed here it will be necessary 
t examine a bin it r if the reader is not 
already familiar with one The com- 
pressor arm mentioned is tho arm against > 
whnh the grain is forced by the packer*, 
the trip arm is that part against which the 
grain is packed pn ssure on which operates 
the compressor spring and the tnp spring, 
which in turn rob ases the dog m the clutch 
at the fnul if the binder head thus throwing the timg 
mu hnnisni into gc or 1 he trip irm and the compressor 
arm may be one and thi sam pioie or each may be 
sepante Tin twine disk is the revolving notched disk 
whnh ri lives the twine from tho needle One end of 
the twim is alwajs held by the disk The twine-disk 
spring i mtr Ir tho tonsion with which tho twine disk 
holds tho twine Tbs bill hook u the 
tying device proper across which tbe needle 
places tho twino The bill hook epnng 
controls the tension with which the bill- 
hoop grasps the twino 

In order to increases the use of the 
bundles it is necessary to move the com- 
pressor arm out on its support bracket 
lo increase the tightness with which the 
bundles an bound it is necessary to tighten 
the compressor spring and sometimes the 
trip spring The twine tension should 
never l o tighti nod for tlus purpose 
Some of the common troubles are luted 
as follows 

3 loose Tuine IHtk The twine 4U( 
should hold the twine so tightly that a 
pull of about 60 pounds is required to 
draw it from tho disk spring If this spring 
becomes loosened two conditions may be 
met with (s)A band may bo found 
clinging to tho bill-hook with a loose knot 
m the end while tho free end has the 
appearance of having been cut squarely iff 
The trouble here u that the tw mo-disk 
spring was so loose that it released one end 
cl the twine bwt the other end was plaoed 
t Ctrnt m m impay tie) 
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PRIME MOVERS 


AND GENERATORS 



Dwarfing the Giant’s Might 


When President Grant started the mechan- 
ism, and the mammoth Corliss engine in 
Machinery Hall began to throb with life, 
crowds at the Philadelphia Centennial wit- 
nessed what the world in 1876 proclaimed the 
crowning glory of steam-engine development. 

Today, scarcely more than two score years 
later, Wettinghouse Steam Turbines, in sise 
but pigmies beside the "grand mechanical 
monument " of 1876, are producing five times 
the power from the same fuel — power that 
lights great cities, turns the wheels of count- 
less industries, drives ships across the saaa 
and performs various other important ma i ns . 

With all its great sixe — it occupied $4,000 
cubic feet of space — the Centennial giaat 
delivered 1400 horsepower. A WeathsgfabuM 
Turbine of the same capacity would require 
but 115 cubic feet. 

This advantage alone makes the rtaam 
turbine one of the out-standing achi ev e ments 
of the past quarter century. Because df it, 
the public annually saves millions of dottars. 

To the ship-owner, this economy of space 
means more cargo — to the shipper qvk&at 
service and lower rates. 


To central stations and electric transporta- 
tion companies it means greatly decreased 
investment in real estate and buildings or 
less expensive expansion — to those who use 
electric light, heat or power, it means cheaper 
current, to those who ride in electric cars and 
trains, low fares. 

The steam turbine, moreover, has cut the 
world’s fuel consumption by millions of tons 
a year, with incalculable savings in labor and 
transportation, and effected other economies 

Wettinghouse brought the Parsons steam 
turbine to this country in 1895, when it 
was still crude and imperfect, and through 
years of costly painstaking development, 
raised it to its present high degree of relia- 
bility and efficiency. 

One important result it the Westinghouae 
Turbine-Generator for producing electric 
power. 

Today Wettinghouse Turbines and Tur- 
bine-Generators arc made to develop from 
yi kilowatt to 70,000 kilowatts. Already they 
have accomplished a revolution in electric 
power-plant practice and they promise to do 
likewise in the designing of ships. 


WKST1NGMOUBE ELECTRIC A MANUFACTURING COMPANY 
Bast Pittsburgh, P*. 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work in die Aft* 


Plowing and Harrow tog the Ground 
at One Operation 

W illi ft view t simplifying the 
pri partition of soil for planting 
partiruliirlj in « ground which has tut 
ytt te n 1 roken a I hi Vugeles invent r 
has v rked tut tin inttrestmg ma lun 
ah wi in the at c imp unymg ill istrati i 


a pr ivided with ah ir[ tetth Vs the 
n him is slowlv I tillc I v r the ground 


planting withu it firtltr prelnmnantin 
Dinpitt the fa t that tlua mat hunt hivt 
lam matlo up trim an automohile power 
plant and in < ther rt apt eta is more, or lim 
of an iaiproviBic u it w reported to have 
done good work in the demonstrate ns 

Simple damps for Putting Derailed 
Cars Back on the Rails 

I T ia ften the simplest ideas which 
prove the moat i flu tent and many of 
these simple i It as arc the result of every- 
day expirieuLt with one a work 
Suth la the t use with tilt invention of 
Win (lakh wricking master of the New 
York ( entral 1 men residing in Chicago 
IU As n n suit of v ears apont in wrecking 
work, Mr f aklt has evolved a simple vet 
highly c iheiont ratchet damp for c lamping 
ear rt plat era which is shown in the 
accompanying illustration I his dtviu it 
Will he noted consists of a steel bar ribbed 
cm the bottom and having cast teeth on 
the top and wit h a hook on one t nd whit h 
engages with the rail or roplattr as the 
case may be The slide block is a solid 
pines i f atee I with a pawl on the bottom 
while flanges are provided on each side 
of the biuck for supporting it in place 
Bars are cast on the block for alt at lung 
the Operating lever The last mentioned 
member when operated works a pawl 
which steps the blot k toward the hooked 
end of the bar while snothi r pawl engages 
with the rack and locks the adjustment 
The ratchet clamp may be used for 
attaching cat re placers to the rails as 
shown 

Heretofore the practice has generally 
been to spike rcrailtra on the ties In 
many eases this prat lice only results in 
the destruction of mueh track without 
getting the oar or t am back on the track 
Again, the wood of the ties is sometimes 
■O soft that the replat t rs cannot be spiked 
But with the clamps holding the car 
repiaeera on the rails little trouble is 
experienced 

A New Idem in Gang Drills 

W HILF there is nothing new in gang 
drilling it has remained for Aaron 
Hill of Los Angeles ( al to develop 
something new in this branch of labors 
saving machinery 1 ho result is a gang 
drill which is tapis lally adapted to boiler 
shops structural steel fabrication and 
ship-plate work 

1 he drill spindles of this new gang drill 
are chain-driven and by virtue of the 
almost direct application of power re- 
quire a i omparfttively small horse-power 
eonsumpti m for the oration thus per- 
mitting a larger numlier of drills to be 
used Vlso the use of a chain drive 
make* for greater flexibility and strength 
•Othat the gang drill can be used on any 
Mt of work Still another feature of 
Up «hafn drive is the elimination of 
pSmr bmtm or chatter The spuutte 
q pbM ty engaging the chlfe are stag- 



Novei type of plow invented by a La* Angeles 


n and tested with geed results 


geared to distribute the load over tha \nothcr radical departure in drill de- 
several chains provided, and the web of sign ire the drill heads arranged as mde- 
the drill carnage forms a lubricated run- p< ndont detachable units Each unit 


Awarding to its inventor, it witf reduce 
th« test of labor to Aft average Of N jwr 
cent, tempered with the present method 
of puodUug and assembling. ItafflAtiU 
an a mage sf W fade# of about on# inch in 
diameter and sue inch thick matal is lass 
than three minutes’ time It requires 
tefcr one man of ayerags iatelhgenoe and 
a htlpsr to handle She work 1 ltesateteg 
of SO (talk to any ordinary assanjbUge 
desired and spaomg oanh drill unit to a 
small fraction of an wok will taka about 
a minutes’ time It chminates all dbteo- 
tioaaUe features such sa warping, dish- 
ing, stretching and orystalibaag of the 
metal It feeds automatically, it lubri- 
cates the drills individually gad stops 
lubricating when machine is nq| b Oper- 
MU | U ation, it stops automatically whptdrinmg 
ia done and releases the clamp, «fi W*to- 
drlll do- maticallv 



Simple ratchet clamp* whisk S 


• to hold car d trail ers irmly b 


way for those roliur chains and serves in consists of a small bridge 
prevent the chain from slipping off tha straddles the chain way, an 
sprockets while m regular operation at each end w order that 


Safeguarding Roll-Film Eipotetee*- 

— There have been so many mventt|Pof 
Igte bearing on the prevention of «Nh}e 
exposures on roll film, that itseewswKa 
short time before some make of odttwra 
will incorporate this feature BufKa 
device is absolutely necessary in iMrt 
esses, because one of the most ftedgtet 
mistakes made by the amateur phdm- 
rapher is to forget to turn the film, thapay 
making s second exposure on the -fitet 
Most of these inventions take the fitem 
of a locking device engaging with th a bo* 
winding mechanism m such a manatetekt 
when the first exposure is madtOree 
shutter is locked To males tepBii i 
exposure the operator must turn t&*‘fllm 
key, thus bringing a fresh section; «f film 
into position and unlocking thejiwgtter 
Others merely indicate that thatemosurs 
has been made, and it is neeeesgflyVte the 
operator to wind the film and than reset 
the indicator 

Sanitary Dish Mop.— It has remained 
for^ WtlUrd^^Rel d of ^BvMU^ ^IH^to 

m firmly b fbsa ant than ft generally m. This fa* dare 

-a bow— «*■* 

amway, and is machined rubber tube connentbg with one or two 
order that it may slide water faucet*, so that tbs mop reeel te# 
a continuous rafty of *baa water. If 
the tube is Ufurtete*** tettteBwftfa 
tete fWteteHtar hte aad spld waterMt 

^rSKtaftaS 

SSWitSsSl 
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TIMKEN TAPER 


You can alway* recognlxe « Timken 
Bearing by Its taper tapered rollers 
revolving about « tapered cone within 
a tapered cup To the taper Is due two 


the sidewise pr es sure of the vehicles 
weight as It rounds a curve just as well 
as it dors the steady downward pressure 
caused by gravity 

2 Take up for wear — because when 
the surfaces of cip cone and roller* 
become slightly worn a part turn of an 


plus Timken Tubing 


' At the rate you’re piercing those 
bars and rolling them into tubes," 
said one tube-mill visitor, ‘ you 
ought to have enough soon to make 
bearings for all the cars in the world " 
Other visitors to the Timken plant 
at Canton have thought the same 
thing when they passed by the bins 
of stock tubing housed in long sheds 
Millions of pounds of tubing there 
are here of all diameters from 
three quarters of an inch to six 
inches 

Here is enough raw material at 
hand to make up cups and cones 


for any order of bearings of any size, 
and constantly this pile and that is 
being replenished from the tube 
mill 

The careful control not only of 
the material in these tubes but of 
every process involved in piercing, 
rolling and straightening is essential 
to the maintenance of Timken 
quality 

It is one of the many things that 
are added to the principle of Timken 
Taper to assure the resistance of 
Timken Bearings to the effects of 


r THE TIMKEN ROLLER BEARING COMPANY ^ 
Canton Ohio 
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Make Your Roofs 
LEAK-PROOF! 

You can make them absolutely watertight for ten 
years by coating them with Stormking No 
chance of failure for we guarantee results. 

This seamless, asbestic coating is not expensive 
Cost of application negligible. 

BUT -more important, it saves the expense of 
tearing off the old roofing 

Simply brush Stormking Liquid over any roofs or 
trowel Stormking plastic over badly worn stir- 
faces and forget them until 1929 No repair or 
repainting expense after Stormking— one applica- 
tion is sufficient 

Send for full information and testimonials - 
it will pay you. 

Special proposition for dealers Write 


Efficiency Products Company! 

--»* Palter. Si. ItwYwIiClly .. 



THE BRUSHES OF THE WAR 

WHITING -ADAMS 

BRUSHES 

DOTHfflLBtflTOWflD CONCEALING THE H6 GO® 



New fmOMBERC Doesil' 

# Car b \ j r t *r o r 


Hw cuu’w i t t 


O UR new navy is naturally attraetiog 
wide attention today, both because 
of its superior fighting power and because 
it ik to try out on a grand scale the efficiency 
of < l<vtnon! propulsion for the great ships 
Tin ill fated Jupiter ' was the successful 
small «ala predecessor in our navy and 
thi i resent wt H illustrated article on 
Shi Ire FropuLnon for th< V S A Acic 
Mix co will give us all a better idea of how 
th elw. trioal engine* r has met the problems 
t him m this new field Another paper 
(he Hcnimnc Amkmcan Hupiukmkht, 
_.ii for June 7th 1919, with naval 

in ten si is the first of a series dealing with 
Ri i nl lie Uopmenln is Murine Lighting 
wiititm are discussed the features of 
moduli tended and untended lights and 
lil,ht ships A long artic le by Prof Nage- 
otu dismasts Organic Matter and Life a 
sul jett hi has investigated by studying the 
pi culiai history of the development of the 
count tivv tissues and their immigrant, 
cells Dr A Hrdluka gives us the benefit 
of his long study of the peoples of eastern 
Europt iu an illustrated article on Ractt 
of Jtunsia An illustrated article describee 
intt renting experiences of o French biolo- 
gist in raising and studying A Giant Intecl , 
a tropu al walking-stick measuring 15 inches 
in It ugth Shorter articles discuss Elec- 
tncity and the Nature of Matter, Zinc and 
Aluminum Alloy* a simple type of con- 
verter unit for The Oxidation of Ammonia, 
an at count of the Government s 
experience in Fucking for Export during 
" war 

A United States Port in France 

(Continued from page itt) 

Bassans however, remarkable project M it j 
in conception and speedy as it was 
m construction and operation There 
many other engineer operations in! 
Fran t looking to unloading facilities, each 
presenting its own problem and each 
demanding the same resourcefulness in 
execution made neoesaary by the difficulties 
of obtaining French material, of getting 
supplies from America of a sever ending 
labor shortage and the ever increasing 
niU-Ksity for speed ^Bassans stands aa the 
greatest single piece of engineering con- 
struction in American port-making but it is 
by no means the only example of what we 
could do when necowuty mode thu law 
At the signing of the arousUoe tonnage] 
from the States was being unloaded along 
wvtn miles of docks and these were to be 
lnirtascd to a total of 12)4 miles (100 
bcrtlm) to care for an army of 4,000,900 
mpii 1 .i I Germany not considered that 
dis rtti ii was much the better part of 

lire si had throe entirely new berths 
mjltttd lhcse with Bassans, were alii 
It I tic. tngineers made from the ground 
i)i tin r wt of the 89 in use at the time of 
the armistice being more or lets trench in 
iiusiru lion and more or less Americanised 
as time and necessity dictated Had the] 
U0 births which were planned for 
pit lion b) July 1919, been necessary, 38 of I 
thim would have been now oonst ruction 
tin ugluut and on all but one of thei 
projit tul i (instructions work had already 
In n started Of oonree tbs armistice i 
in int diatcly brought a cessation of such 
labors although a oertain amount of work I 
was m such shapo that it seemed advisable] 
to i rntinue it to oopiplotion rather than 
to abandon it Thus, the Mantoir project, 
which would have, if not rivalled Bassans, 
at least divided attention with it as a 
remarkable engineering feat, was so far 
completed that it was thought nsooHary 
to brush at least, part of it 
lh« eleventh of November found the 
Montoir project with piling drives lor 860; 
feet the full width of the dock, and most of 
piling capped ttom of the wight 
berths contemplated Were o r de r ed finished- 
The Talmont project vu Mt be a 18* 
berth affair, of the standard ke«ta of 418 
feet each But Tkhnent was ta m «Mk 
state of cwmsM iton « Mretafc sMfcehtaw • 
' the * natal** There* wit of tare#}, 
equipment ‘ * * ' 
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PATENTS 


r r YOD HAVE) AH INVENTION 
which you wish to patent you can 
write fully end freely to Muon A 
Co for advice in regard to the beet 
way of obtaining protection Please 
send sketches or a model of your in 
ventwn and a description of the 
device explaining its operation 
All communications are strictly con- 
fidential Our vast practice extend 
ing over a period of seventy years, 
enables us in many oases to advise 
in regardi to patentability without 
any expense to the client Our Hand 
Book on Patent* u sent free on re 
quest This explains our methods 
terms, etc in regard to Patents, 
Trad* Marks, Fmwkrn Patents, eta. 


•Mtto ftl»i o ftn Mffcgi 0 mMmi •! 
W ii iil ( **^ te » ■n te»^ || *sil ts rttoshw M is 

munnT ft co M srcsm 

'umwtoirb c 


m mw 

•SITsw “ 
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Bowntllls Amsr nan TuE* pMVM additional 
BoUftUSo^AmtricoD Humdamant *1 00 par jrsai ad- 

Camdlaa Posts** 

BetmUAs Amarloao 75c por ysar additional 
MsatUe AiMrteao Supplnmwx* 60o psr ysar sddl- 

*tari3Sg^£af m&sir 

Hamit by posts! or aapraaa rriooay ordsr bank 

draft or otosh 

Qasnfied Advertisement* 

AdvsrtWog tt Uus column Is SI 00 s 
Isss than four B t a ore ibsn IS lines 



KBagansE&mvmpm 


If Horace Greeley 
Were Alive Today 

Would he advieo young men 
to so West of would he 
advise them to take advan- 
tage of the opportunities 
that abound in their imme- 
diate vicinity — Knocking 
at their door ’ as the saying 
fo«s» Undoubtedly he 
would teli them that every^ 
where ia this tag and pros- 
perous them » 

saes&toes 

acquire knowledge and get 

mr 

Lst me teH you of at tawt 
right in 



and barracks had been erected a steam 
shovel was at work piling and timber had 
Wen assembled a 1 500 horse-power light 
ing plant from the States had been received 
and was ready to erect 1 000 men were at 
work — and then the armistice Talmont 
would have provl it d space for the heanesi 
draft vessels and all >wod 10 000 tons t 
day to bo unloado 1 

Just what is tr I p ome of the dock 
facilities ertctol taken over improved 
Americanised is something which no o i 
seems able It say It would seem far 
more logical to sell the wholt to the Pren l 
than to attempt to salvage the material f r 
transportation ba V 1 1 America Ther 
can bt n > salvaging tht lab r which wei ( 
into these projects and no possible Wa\ 
other than sale to the French of reooverii a 
even a small proportion of the money spei 1 
upon their development Doubtless son 
eauitable arrangement will bo made b\ 
which the French nation will benefit b\ 
the Ament an work and the French pori« 
m the future poest ss a degree of American 
efficiency m unloading which will be blest 
of manners for gem rations to come ! 

But such speculations belong to the 
economist not to the reporter It is 
impossible to find an engineer who docs 
not regret that his branch of the seme 
could not oontinue to function and to show 
the world what we can do when we try It 
s more imp wnble to find any who regret 
that what stopped the work was the defeat 
of the enemy 

The effect upon the commercial methods 
of Frame of this Influx of American spee 1 
and efficiency in dook and unloading 
methods is not for consideration here 
What may perhaps be n >ted as a matter ot 
passing if curious interest is that there is 
hardly a dock in America with the capaeiti 
or the speed of those America has erected in 
France and that if we have the right tj 
show the French engineer with some arid 
what America has done to his water front 
he at least has a good American ’ com 
back m asking ub why we have for so long 
and in so many places put up with entirelv 
inefficient methods of docking and unload 
ing in our own p>rts 

But that perhaps is also something 
which belongs to the economist Suffic 
it here that no American concerned in tht 

iking of the Amirh an ports in France 
... Ami rican of our 2 000 000 who has been 
served by them and none of the hundred 
millions wh i stayed at home but has a real 
light, to be very proud of what our engineers 
did on the < oast of France and a real right 
to feel that no matter how much Lurop 
mav call us a nation of hoaatom we have 
m this particular at least fully demon 
stratod our nght to boast of our engineering 
ability ingenuity and effideaey 

Killing Weed* With live Stain 

(C mMnutHl from pap? JfV) 
prevent the steam from escaping and the 
boards from warping Hoop iron is 
fastened around tbe i dgea so that the pan 
hugs the soil closely and so that the stean 
will not seep out There is an opening 
tbrougl one end of the pan through which 
the steam is admitted The pan i* pro- 
vided with ring bolts near the comers so 
that it may bo easily moved 

The steaming may be done either in the 
spring or the fall The disadvantage in 
fail steaming is that the beds may become 
reinfected during the winter In the spring 
It is quite essential that the seed bed be dry 
and without frost in order that steam may* 
penetrate the ground Olaas-oovered beds 
may be used and in that case the gust may 
be left on for a few weeks before seeding 
tune in order to dry the beds out Some- 
times when good woather u encountered 
in the spring the steaming will be carried 
on for 2i hours at a stretch 

After a bed has been steadied for SO 
minutes the pan u moved along to the 
i«fKtt point The steamed area Iq . the 
meantime is opvered with a blanket to 
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^Salisbury 
New Rear 
Axle 



Preuod Steel 
Standard Type 

“Always Safe” 

i N automobile is only as good as its rear axle. Remember— you may have the 
/ V ' best engine in the world in your cor but that does not and cannot make it 
ttoaJmobr car unless the rear axle is mechanically correct and physically perfect. 

Few people retUte that (he rear it " 
ioIiUu Is next to the MWine 

pllttOlctli PrOuuriN# » 

list I jo ronipart slltait mid of great 
h to transmit Uie power or the engine 
driving wheels with the hast poiwiblo 


Important mechanical ftwtni in producing a 
good witomolillo Ilu engine » power hi 
transmuted to the rear (driving) wheels 
through tho pinion gear of tlw propeller muift 
and difToruitlul moUianlsiu -all part of lilt 
rear ail 

T la > I< r ilc of a ourlago or wagon carries 
tho weigh! of tlio voldcli on the spindle 1 Iw 
rmr urTr of an automobile i at ilea thr vreigh 
of the vnlthlt oo Its hou>tn t the pwued bus 1 
■- - * 1 the dllTurentlal g ar 


tr airlr wlien It Is saM there are over 
■ ' — ta of tho rear ml meihan 

— __s carefully machined and 

mum co mb romcuu measure 1 his median 

lam must ' 

strength t< 

friction or i«M of'power 
The haUaburv New Prewed Strs 1 linnr Axle 
is jirodunod in uur two big plants after IS 
years miconasful building of Trent and rear 
automobile axhe complete with hubs and 
. — . — .. — J - It coir bines tho gnat 


ease width urujoacs the dllturoniUil gar liralms for tho trwio It ou 
driving shaft and all bearings— and incut hw strength and diirahlltty of 
the wheel Itults brakes and brake mechanism formulae steel with almpUilt: 


-• brakt 

eomplch ready for u 


formulae steel with slmpllilty of construction 
Made In throe standai d elm* for cat a weigh- 
ing 1700 to 1000 pounds 


better lindcrslanil (It linimrtanoo 

T*« manufacturer mhr rprafm oar or In arldt a 
1 rang ml ng paint to the proipectlr* purthat t 

SALISBURY AXLE COMPANY PERU AXLE COMPANY 

~ “■ ‘ 1902 PttebiklMd IPO* 



J an as B l ow n , Now York, U. S. A. 



Peru, Indiana, U.S A. 


I MPORTANT ANNOUNCEMENT 

T HE Urge increase in our practice before the Patent Office 
since the dose of the war has led to our opening an office 
in the City of Chicago for the convenience of clients in the 
middle west It u located in the Tower Building, comer of 
Michigan Avenue and Madison Street 

The SCIENTIFIC AMERICAN has for many years had an 
office in the Peoples Gas Building This office has been trans- 
ferred to the Tower Building and is consolidated with the new 
office of Munn £r Co 

CHICAOO OFFICE MUNN CO WASHINGTON OFFICE 

SOI Tow, Bu Idmg F, mt At enwy> Scientific Amwkgn ftu ldm« 

Michw»n Avenue Woolwer h R Idmg 2)3 BtwUy 625 F Street 

NEW YORK CITY 



has been found that 80 • -■ - 

will heat the upper two faohe* m to 
from 208 to 213 degree* Fahrenheit. At 
three to four inches deep the thermomater 
will register 170 to 180 degrees, and at ■ u 
kwhpfi 120 degreee Two hours later the 
twnpmaiure at six inches, it has been, 
il reaoho* 160 degree* 

. n cost of steaming 1,000 square feet 
of * ilia about 10 It is figured that the 
saving in cost of wooding will about pay 
few thin It w also necessary to use lees | 
fertilizer on sterilised ground than on 
ttnsti nlirod Tho seed may be sown safoly 
12 hours nfw r (teaming the beds While 
the plants seem to be retarded at first, 
thin is Inter a decided growth, so that 
tbev itrt ready for setting out two weeks 
earlm than those in unstenhsed beds 

Much Wheat— No Corn? 


(f onlinwd from pact <50) 

II g raisers are evidently secure in the 
fwsslii n that there is plenty of oom in eight 
N w for the last comforting straw 
Tht it irt always two factors w the produc- 
tion of any crop, acreago and yield per ' 
aert \ mid per acre is a great variable 
dim rii rainfall, temperature, drought, 
wind fn st tlu y all affect the yield 
Hut the variation m the corn crop in 
tbi u us between 1910 and 1918 are the 
varutuus between 2,440,988,000 bushels 
in 1<M I and 3 Ottl 233 000 bushelg in 1917, 
in l M0 (he crop was two billion eight 
hui lr d n illinn in 1918 it was two billion 
five 1 undred million bushels Com has 
beta n (distant, not a variable, in Rpite of 
war in spiti of the increase in the pnoe of 
wh< it in spitr of everything Not quite 
siwi millions more acres were planted in 
wmltr vluul this year than lost There 
were 12 million acres difference between 
wh< it a rcago plabted in 1919 and 1914 
’let lh( variation in corn planted between 
tht' near* st years to those for which figures 
can ic had, 1914 to 1918 was the difference 
bctwmu 103 and 107 million acres and, m 
the amount reaped, tho difference between 
two I ilium six hundred millions and two 
billion five hundred millions bushels 
If twoKi million acres planted in wheat 
intuit m< little difference in corn harvested 
whj should seven millions planted extra 
this )utr in winter wheat make so much 
dilfc r< n< in corn to be harvestod? 

I hi Department of Agriculture will 
venturi no opinion But all ita reports, 
wlnh in, it t shv of figures, show cnemi rage- 
men I as to th« com situation Leas wise 
than tl i v and much bolder (as the fool 
nuist always be who rushes m where the 
angds wont walk) the present writer 
is quite willing to predict that the oorn 
orop this ycai will not bo a fat tor In raising 
the pint of meat, either by its scarcity or 
Its uiiusu d m*e 

American “Mystery” Ships 


(Continued from poor 800) 
through an arelud pipe over the propeller, 
so that the former would not become 
tnngli d in the whirring blades os they sped 
through the water 

lw projecting arms were attached to] 
the diun one on each side and near the 
forw rd end of the tube The arms were 
buoyed by air chambers along their lengths 
and tiny earned drags with grappling 
hooks foi the purpose of picking up any 
anrh rid mines in the path df the ship 
Each arm was about 20 foct long, so that; 
the t tal width of the drags was ample I 
to protirt the vessol The grappling drags! 
were suspended to depths of 10 or 12 feet ! 
which insured catching the cobles of mines, j 

ilu dt \uc preceded the vessels course 
from 100 to 200 fact, or sufficiently for 
awuj should mino explosions occur, not to 
dumngo the vessel itself, A mechanism, 
paitly composed of electromagnet* and 
install* d in the body of the mine-catcher, 
provided the means of controlling or gtser 
mg the device The magnets were con- 
nected by wiree running to the ship and 
contained in the cable holding the feed wire 
in th* apparatus Thaw 
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American Lead Pencil Co. 
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(tragi It i* obriou* that Hws mm I 
encountered emuddorable nautanoe u they j 
moved forward through the water, sad the 
Bttte rudders pieced at the proper angles 
would keep the arms extended 
This mine drag system wu applicable 
to all types of vessels operating iu danger- 
ous or hostile waters It was simple and 
cheap in construction easily operated 
always under control. 

Although the Gorman U-boats reached 
American waters and were successful in 
staking a number of teasels operating on 
this side of the Atlantic by some ehanoe of 
iU-luok our decoy ships were not in thi 
vicinity of the submersible* when th< v | 
made their attaiks Of course with unh 
two decoys it was rutin r difficult to guard 
the entire coast line of the Hnited States 
The commanders and < rows of the mysti ry 
ships were very much disappointed that 
with their excellently equipped veew Is 
they were not able to sink a single si 1 1 
pirate on this side of the ocean while the | 
hunting season was open for Oilmans 

When Freight Cars Bump 

(Conlinuid from page tot) 
its lowest position, until the shank of the 
draft gear is in contact with the face of tin 
I hummer Then the hammer u pulled 
1 back until its tenter of gravity is raised ii 
I certain number of inches, and suddenly 
jielcased It swings downward and gives 
I up a part of its energy as n hammer blow 
I on the end of the draft gear shank The 
I draft gear absorbs a part of the energy 
i delivered to it and passes the remainder on I 
to the car, which takes it up in the form 
of motion By means of the autographic 
record of tho chronograph, the acceleration 
and velocity of the car may be determined 
as in the tests previously described, from 
which the maximum pressure on the draft 
gear and transfer of energy from hammer 
to car may be determined Blows of I 
varying intensity are delivered by ad | 
justing the drop of hammer from two UP| 

_ to the maximum which is required to _ 
produce a full closure of the draft gear, 
or failure of it* oonnectiona to the car sills 
Blows from a 16-inoh drop of the lft, 000- 
pound hammer have been delivered on 
certain types of draft gears producing n' 
pressure of HtO 000 pounds, but or other 
types of gears a drop of 22 inches produced I 
a maximum prt ssure of only 1 8fl, 000 pounds 

StefiuuuNM in the Arctic 

(ContlnotS jrom page SOI ) 
pologmt by profession, and on his staff w»rr 
specialist* of note in oceanography, ter- 
restrial magnetism, marine and terrestrial 
biology, geology and topography Then 
was stored on the "Korluk" a most com 
plate and varied collection of scientific 
* instruments some of which could not be I 

I duplicated such a* the oceanographic I 
instruments loaned the expedition by the 
Prince of Monaco, an oooonograpter of I 
reputation Most of these invaluable 
instruments were lost on the “Kariuk 
when the ship went down off Wrangell 
Island on January 1 1th, 1814, after drifting 
in the Ice for several months Stofansson 
had left the “Kariuk" with five companions J 
on September totb, HU J, on a hunting trip, \ 
f expecting to be gone about a fortnight % 
. Hw party reach'd the Alaskan luaiftbrnd 
. and never saw the Kariuk again, thi I / 
lee off shore brenhing up and forming a I J 
load which could not be crossed Thus , | 
the explorer started off on his Arctic tour, | 
which was to last about five years with 1 
almost no equipment He picked up a few 1 
instruments, rifles and ammunition from a & 
land party of hi* expedition, and proceeded 
Of instruments, Stsfansson carried a 
■extant and a mercury artificial horUon, 
prismatic compasses, several watches, » 
sounding wire of 1,386 meters, deep-sea 
thermometers, a number of cameras, and 
two Mannhoher-Schoenhauer 6H tndU- 
meter ( 336-tneh caliber), rifles with Gibbs 
modification, much used in African hurt- 
ing, sad having » muss)© velocity of I. JPG 
The watches were ordinary «t»aW 
4 Atartfenm timepieces, which 8tetattsen 
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The Greatest Chemical Industry 
In America 

In 1802 the Du Pont Company made its ontr\ ml > thi 
chemical industry as monufactuieis id < xpl wives 
1 hinco then with our entry int i i in 1 Luis l\ m tin 

pyroxylin and tool tar < hoinicalu I abnl i] punt | igmtnts, 
acids and syntlutu djmtuffs -our i hui i ul mi rtsl havt 
grown until today in the Du Pont Vinniuin lndustrus tlu.it 
lias di\ eloped till greatest chemical orgumzili n it \miiu i 
At the prosuit tints 1200 graduate <h< mists l nl ul tm 
permit of the total number m thi l mini *-l ilex ui <n ployed 
by Uu sari ms Du Pont coil j mm s 

1 our great risiarih Ul lutouis upended I v the tumpinyx 
Chuuieal Di pert mint emplnmg in tin m iglil orh iod if four 
hundred ttthnieally Ham 1 n m au nmiiiluimd 1 y « ui com- 
pany to laiiv on txptrumi I il operations for tin improve imnt 
of existing processes t > fin I thi mums of utilising our 1 y prod- 
ucts and thi most <<01101111<1I raw mate rials and to develop 
j luw products 

j lor work of this charaitir two million dollars will be spent 

' thi* v<ar bi tin Du Pont < ompany ixdmuvr of lupihtd Gx- 

? pondituros for buildings and < qmprmnt t 

1 5 Ihirty annlvti al Inioratoius an opomtid by our companies 

in the testing of raw mnteirnils and interim diates to (ontrol the 
quality of our finished produits 

A large corps ot 1 In mn nl < ngmeera supe rvnei tin manufacture 
of solvents Py ra-lin acids expl wives dyestuffs < t< and 
promote the maximum <huiin.il ctfuieiicy in the o|K ration of 
- our sixty plants 

5 In the world reconstruction era this broad Ameriian chemical 

3 industry will plav an impoitnnt part 

j The samo logioal reasons that lid to its pnsint diversified 

3 activities point to further expansions into otliu lelated fields of 

^ industrial thomiatry 

3 E. I. duPont de Nemours & Co. 

i Wllmlnglon EdMbM 1H02 D.lssvam 

3 VWl D« Pont Produce. Store wbnn In Atlantic Clt» 


The Price Is Your 
Safeguard^ 

To moke the WISCONSIN Engine lowtr 

priced, we would hnvo to eliminate nd|usl ® ■■■■■ - 

monts— running In tuning up and ngid in wiur'n 

spedion.s. The result would be a cheop WBLU 

engine that would cost you (nr more in tbe BEARI1 

•nd Thais why WISCONSIN Engines H ,„ , x(ro 

are sent out rtmJy to rtm If we had no! 1 fnlnls md 

defivssrod this extra value, our laiuness wlU , bl we , 

would not have doubled itsell each year oivluBv < e» 

lor the post five •.rnptMl lo n li 


Fovrsrad Plsunn Car* Again 

After tWo years of war work the 
great WISCONSIN plant .s again g 
turning out he passenger car ■ 
motors that v -re leaders in this ■ 
field Wore 'he war Zm 

Sod that your next eat Is WISCONSIN 
puwend WISCONSIN S ir.txd onrl rtl 
spacifkaiom sent on r*que<l ■■ 

WISC0RS1M I0T0K MFC CO M 

tUUMADm 382. MOvanka* W» ' 

DutribtUtr* m 

N '*^xi.»vV ,u,k 4 

■ Mw1 *l»'ijrli"stVrM h I U KliSaipbta Ik 

mn 80, tea 

Annies Street Um Aaxeias UL 
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**y» fee has always found preferable to! 
cgpooetve pocket chronometers T(» tot- 
ter, be «to dares, arsjlikely to skip btof- 
‘fScond beau whenever they *W uad ‘ 
ijarred, and thus tom time Bt rated 
watches in winter by star observation, and 
to niramoT by the nun om bath aid ee of a 
meridian Jar establish In* geographical 

positions Bt-afausson used time sight 

■ tnoihixis for longitude referring ad post- 
btcMia to Parry’s rock Winter Harbor, 
Melville leland perhaps tbe beet ' located'’ 
spot in the Arc ic» 

During moat of the time, Stef mason a ip 
his men end dog* lived off tbe land and 
nee Hi found that -white men can subsist 
.jDomfomiblv on meat and fish alone in the 
far IS >rth There were few instances of 
flluees Tliree of hla men became ill with 
scurvy from eating stored food. When 
Stef ft maim compelled them to eat nothing 
but fronh moat they rapidly recovered 

1 hu Karluk was of course intended to 
be th« major vessel m connection with the 
expoliti n and although there were four 
other i o*s els in the hands of the explorers, 
it was nmsear) to replace the lost ship 
It whs in this way that the North Star, 
which we illustrate eame to be part of the 
outfit Though materially smaller than 
thi Karluk she turned out to be of 
gri ati r value than any other vessel of tbe 
•xpeditun 

America FUea the Atlantic 

(Omieruc* from paps 90S) 

Lss so as of tbo Future 

Great credit is to be given to the tech- 
nical talent » hu h was engaged in the design 
of these flying boat* The event ha* proved 
that ll n art ha* not yet progressed to the 
point wi ere we can build boats of sufficient 
strength and radius of action to make a 
auri cr using if a forced landing b* oomes 
neomury not even with all the naval 
assist a i ce in the way of destroyer* and 
battl si ips to keep in touch with weather 
eon litioi * and to check the observations 
of tht flyers and hold them to a true oourse 
hud ntiy tbe flying boat of the future it 
it is t become a commercial proposition 
ven a satisfactory naval proposition 
for trims oceanic flight will havt to be 
a mu h stronger and larger boat, with a 
wider margin of safety in tbe matter of 
its radius of action 


As w 


3 press, we learn that NC-4 
has o n pletod her flight to Europe by a 
non-stop jump from the A*o«* to Lisbon 
1 hus to the navy goes the aerial blue rib- 
bon of tbe Atlantic The first to hold this 
mblitn may she long retain it in the 
ficroe comp tition, which even now has 
bi gun and promises to captivate the 
imagination and stir tbe pulse of mankind 
for many generations 

Grain Binder Trouble* 

(Cimflnucrf from pops 907) 
across the bill hook Thus a knot was 
tied in oi e end and the twine remains on 
th< I ill (b) A band may be found 
lying with a di*< barged bundle, there bung 
a J i *e knot m one end of tbe string and 
the other end being cut squarely off In 
this case the twme dude held tbe twine 
unt 1 the knot was nearly completed, {but 
one end of the twme 
disk just before being 
knot and the other end 
knot ar mad thi» freed end 
l 7 mm Disk Too Light (a) If a 
band with a knot to one end and with the 
other end presenting the appes ranee of 
having been chewed off is found with A, 
discharged bundle it is an mdtoatiou that 
the disk is too light When the bflbhoek 
revolves, one end Is pulled from the disk 
and doe* not enter " “ • - ' 

being similar ' 


fo a part of the 
« tied to a loose 


mter into the completed knot, : 
to thi* to 1 (a) fi{; 
vever, tbe rggied endtowws 


that the disk ..... 
hack tbe twin* off (b) 8 *. 
with both ends presenting the *we*w»so 
I of having been chewed off, it is an todioattotf 



that <4* dNrweott 

‘jtftow the toto* to ^ 

kookmabH. Wtownttt was 

toff* *«• to* r-~ 

'be remedy % to ' 

I. , *"*S *»to ft* turn, earn* 

bent over aa though a fawt had been tied, 
it w an indication thattim toll spring is too 
loom The temffar » to tighten tbe bill 

TMf Skr, >mt It to possible, 
though it does not frequently happen, that 
the bill spring may be #o tight that the 
stripper will not slip the twins off the biff, 
and the discharge arms, to mekmg to kick 
out the bundle, wiB break the twine, 
leaving the knot on tbe bill A rough or 
rusted bill wiH cause the same trouble 

6 Twin* Tensity* Too TigU If the 
twine tension u too tight, the difficulties 
mentioned m l and 2 may be Increased, so 
much force beitag required to draw the 
twme from tbe box that the sudden 
passage of tbe needle upward pulls the 
twine from the disk instead 

Needle Trouble If a bundle is 
discharged with the twme extending back 
to the needle eye it is an indication that 
the needle failed to deliver its twine to 
the twine disk As a result the loop 
and knot were made in the usual way, but 
only one end wse cut off The disk of 
oourse was not threaded for the following 
bundle This trouble may come from the 
fact that the needle pitman does not permit 
the needle to travel sufficiently far for- 
ward though this u seldom the ease 
What happens morof requently u that sti awa 
or trash interfere with the proper placing 
of tbe twine m the disk On the discharge 
of the following bundle tbe disk mey o*toh 
the twine and the third bundle will bo 
properly bound 

7 Set mol Band* Ctinmng to Bill Hook 
This is usually the result of several suc- 
cessive misses and may be caused by any 
of the preceding trouble* where the knot 
IS left on the bill-hook 

re general troubles are the following 
Loot* Derive Chain It the mam 
drive chain is too loose, it attempts to 
climb the teeth ta th* small sproeke* on 
tbe secondary shaft and results in a Jerky 
motion The tension should be tightened 

a link removed 

2 Creeping ( unvote* If the eanvase* 

s too loose or if the elevators are not 

square, the canvases creep, that is, the 
slats do not remain parallel to the rollers 
The remedy is obvious 

3 hogged Bundle* Ragged bundles 
may be due to (a) Improper manipulation 
of the reel, (b) improper setting of butt 
adjustor, (o) improper jy*itiou of binder 
head, (d) creeping canvases 

4 Choiring on A* Deck This fro- 
dMfltigr happens Ik light, fluffy, overripe 
grain The eply remedy is to lower the 
deok cover d poetible 

g Tier-riufl Jfetffn Irregular If the 
tier shaft, or the whole hinder head, la 
fart, starts tardily when tripped, to, after 


h a jerky motion 
wvofatioae without 


makes successive 
flopping, the trouble is with the dog to 
the binder-head dutch. When tbe top 
arm telewst the dbg stop, a spring betond 
the dog should fores it to engage the slutob 

hinder 


It ijbetod tomato Usugy- 


menfc throughout the mMA ste 

so worn tipi* ft toll not throw &u 
at mufawhsKt with **' ' * 
tier ffwH e^timue I 



m j buy a package of c Piper Hetdsteck 







DIRECT ROUTES 


"Direct routes” is the cry of today Merchandise by MACK Trucks takes the straight, 
quick way to destination Steel rails tap certain distru is only. MACK Trucks tap them 
all— create business where the need for dependable transportation exists 


MACK constant day-after-day operation is only made possible by absolutely sound con- 
struction m every truck part For instance, all holes m the frame of MACK Trucks are 
drilled, not punched, and all frame members, brackets, spring hangers, etc,, are hot 
riveted This is hut one of many valuable MACK features that go to make a truck of 
uncommon performing ability and low operative cost 

Capacities 1 to iy z tons Write for catalogue 

INTERNATIONAL MOTOR COMPANY, New York 
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Wchhsin Colonial A 
Extremely thin at no aacrlfice of accuracy 
Rivrnki* novmm l 1 ) t*w*l, 

$135 to $255 or more 

depend in« upon the cur 


Know Something About the 

In the Watch You Boy 


between which is mounted a gearing of meshed wheels to 
take care of the movement, recording time. This is called 
the train, which we will speak of in out next advertiflement. 
The lower supporting plate in a Waltham watch is the founda- 
tion upon which every unit revolves and is fixed. It is booted 
with minute holes to take the pivots, screws, pinions, etc* 

This lower plate is drilled and threaded by one of the most exclusive find 
wonderful machines ever designed by the genius of man — atl exclusive 
Waltham invention from the master-mind of Duane H. Church, 


the extraordinary operations of this machine. 

It makes every operation (and there ate 141) with infinitesimal exactness 
to the ten thousandth part of an inch — fiawleas, bexudful hi its complex 
simplicity — every plate a replica of every other plate, proving Waltham 
standardization to be one of the tnhacks i^^Amedcan 
The plate of the foreign built watch h ttbh$$h &»t*H*dooS ml AMMO. 
Made to variant sues and model* withtHUpmCM WiaJiiKi toth* ptm MSk fc vmwlt 
to poatain, which parti are made ckowfaw* hi many 

WahW d 0 ? "'S ^ 


THE WORLD'S WATCH OVER. T’IMfi*- 
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/he object of thie jiurnal it I tecord accurately and 
lucidly the lateet ecientxfii rneiharual and tnduetnal 
newt of the day Ae a weekly j u ral tl u tn a poet 
(ion to announce inter tiling deul pmente before they 
are publuhed eleewhere 

The Editor u glad tn I ive eubmitled It Aim ttmely 
article* tui table for the*e ctlumi* eepectally when euch 
article* are accompanied by phi Ingraph* 

Three-Yew Naval Program Abandoned 

W L art gralifhsil (o note Dial in In* testimony 
recently given before the House Nava! Affairs 
Committee tho Secretary of the Navy an 
nounced that the second three year naval program had 
been abandoned The S< ientifh American was 
Strongly opposed to this program on the grounds that It 
was both intxpodient and unneiessary — inexpedient 
benaust it would tend to destroy the excellent feeling 
which had sprung up between tho United States and the 
Allies as the result of our participation in the war un 
necessary because the joiul effect of tho construction 
of our first three-year program and the elimination of 
the Ccerman fleet had enabled us to reach that strong 
positi m as second naval power which tin great national 
movement for preparedness had set as its ultimate goal 
Mr Daniels frankly admitted that the proposal to 
launch a second three year program was intimately 
related to the fate of the proposed league of nations 
and he cannot complain if tho people of the United 
States believed that tho movement was based more 
upon the political situation than it was upon the material 
and military needs of the United States Navy From 
the very day of the surrender of the Gorman fleet our 
Allies favored a policy of naval retrenchment which 
rendered the big-navy threat unnecessary However 
the fact that the second program has been abandoned 
suggests that the Government is satisfied that the 
cooperation of our Alius both in the matter of the league 
and of naval disarmament is well assured If these 
great reaulta have been a< hiovc d we believe that the 
whole nation will join with us in recognising that the 
President has performed a great and noble service in 
the interests, not morely of the sorely stricken world 
of today but of humanity at large for all time to come 
We have been asked if the Scientific American 
believes that the United States should possess a powerful 
Navy Moat certainly we do and for over a quarter of 
a century, as our files will show w< hsve endeavored 
to awaken the people of the United States and its Con- 
gress to tho necessity for building a Navy commensurate 
with the ever increasing population wealth and responsi 
bihties of thu great republic With the completion of 
tho 1010 three vtar program wc. shall be in possession of 
a magnificent Navy greatly exceeding in power tho 
Navies of the next three hading naval powers 
And just here we wish to sjmak a word of caution 
It would be disastrous in response to the call of the 
country for a rapid dmnobiliratiun if we reduced the 
personnel of onr Navy too greatly and returned to 
that state of undermanning and shortage of officers which 
obtained before the war A ship half-manned and 
under officered is leas than 50 per tent efficient There- 
fore Ut us see to it that our splendid ships the latest of 
which art superior to anything afloat have every ad 
vantage that full ertws and a complete staff of officers 
can give them 

Tbs 1910 three-year program which called for the 
construction of 10 dreadnought battleships 6 battle 
cruisers, and 10 sc outs with a number of destroyers 
submarines and miscellaneous craft was negleoted dur 
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tag our participation in th* war in favor of destroys* 
and other vessels suitable to meet tbs submenu* of- 
fensive I* is that great program whioh the Secretary 
now wishes to push energetwally to completion 
Of tbs battleships, four, of 32 600 tow, are under 
construction These ships will mount each eight of 
th« powerful 16-mch gnns The other six will be even 
larger and more powerful On a displacement of 43 300 
tons they will mount 12 16-inch gui s and they will have 
a speed of 23 knots They will be 684 feet id length, 
106 foet in beam and their mean draft will be 33 feat 
1 hese dimensions are for a battliship enormous at full 
draft they must displace over 45 000 tons 
The six hattlo cruisers, 860 foil in length will oarry 
eight 16 inch guns Tho efforts cf the Scientific 
American to have the original design changed so as to 
bring all of the boilers below the pn teetive deck were 
successful and the modified plans rIiow all the boilers be 
low the waterline As a oompr mine on the debated 
question of budding composite ships wt suggest that the 
armor protection should be raise 1 t 12 inches and the 
sj>ced reduced to 32 or 33 knots 
The 10 scouts should be built with all possible dis- 
pati h Our navy possesses not a single scout of the fast 
type that did such fine work during the war 

Our Link! with the Put 

T HE, avalanche progress of s mnee m the past 
centuries justifies a most iplimieitc attitude with 
regard to the prospect i f f lture developments 
Nevertheless there are certain sp nil kinds of problems 
the complete solution of which prise nts difficulties of an 
altogether peculiar character su h that we may well 
hesitate to extend to these the stme confidence of suc- 
cessful attaok which we justly entcrUin towards other 
subjects of scientific enquiry 

Historical problems in particul r are thus baffling in 
character The time-worn face f th* present has be- 
trayed to us many a story of thi p ist Where records 
writton by the hand of man foreaakc us tho archaeologist 
and the geologist have taught us t dec ipher the writing 
of nature upon the rock The emi rv dngist has Ailed in 
further details by his discovery that the development of 
the living organism from germ t< adult stage epitomises 
in abridged form the history of the rac c The astronomer 
perhaps can claim the greatest nciurary m his recon 
struction of the past as he is entitled also to our ad 
miration for his wonderful power f predicting certain 
future events 

But after all the knowledge thus obtained is a mere 
patchwork of fragments m which the gaps far outweigh 
the positive data ( onsider only our knowledge or 
perhaps we should rather say our c imperative ignorance 
of the early history of our race an 1 the dc scent of man 
What consuming interest would attach to a reasonably 
complete album of our ancestors 1 \«t we have to be 
satisfied with a skull here, a jaw be ne there a few orna- 
ments entombed with their erstwhile owner a primitive 
carving or the work of some prehistoric jiainter genius, 
the residues of a camp fire, and such relics as these as 
tho evidence from which imagination and scientific 
reasoning must piece together here a chapter and there 
a chapter tho early history of the human race 

Nor does It seem as if in this matter the progress of 
science could ever greatly help us More and more will 
undoubtedly be learned of the past But the number of 
foeails shrouded m the earth s c rust m necessarily 
limited 

Only a diminutive portion of all living beings leave 
recognisable permanent trace after their death Unless 
science should discover some altogether undreamed of 
new method of unravelling the post most of its pages 
must remain forever sealed to hum in ken 
And it is not the gray dawn of our history that is thus 
sunk in oblivion Some memorable treasures of the 
very near past seem forever lost t > ur possession What 
would not the lover of musio givi t hear the strings of a 
Stradivari us respond onoe more t the magu, touch of 
Paganini s bow’ But soience with all its accomplish- 
ments is impotent to restore the vmc that is still 
From the discouraging task of resuscitating the dead 
past we may with advantage turn >ur energies into the 
more fruitful ohanncl of preserving for future generations 
a i ompetont record of the present And here modern 
si mnee comes readily and abundantly to our aid Not 
that elaborate means are always required to fulfill the pur- 


astounding When we refiast 

keep a family chronicle, it seems absuttt ft ehouM re- 

quire special research, often with inco mp l e te Ruooroe, to 
traos relationship, to say nothing Of hereditary tvaita» a 
few generations hack Modem sdeatlfie inters** hi 4b* 
laws of natural inheritance and in the engeiuo movement 
based thereon should result Jn improvement in Aids 
matter But perhaps more effective than any attempt* 
to persuade people to give attention to these things is 
the direct assistance afforded by photography Until 
about one hundred years ago the possession of tolerably 
good family portraits was th* privilege of th* faiHv 
well-to-do At th* present day not only is the family 
photograph album within the reach of all, but even for 
the favored few who can afford to retain the services 
of an artist it li very much a question whether any 
but the great master* of portrait painting can aqual th* 
work of the camera un the hands of an expert And In no 
case does the artist s brush offer the same guarantee oi 
faithful reproduction which u afforded by a first-class 
portrait tens 

More elaborate and refined mean* for preparing reoerda 
of today for future generations are given us In the phono- 
graph and the moving picture For obvious ressone 
these have been employed rather for recording event* and 
performances of national importance than for the satis- 
faction of the private individual, although they offer 
attractive opportunities tn that direction also, and there 
seems to be presented here a promising field for future 
commercial exploitation 

A matter which seam* to deserve more thought Mian 
it commonly receives is the question of the permanency 
of the records laid down in our libraries. That paper 
m in a general way admirably adapted a* a Vehicle for 
historical record* is fully attested by it* univetesl use 
for many centuries Unfortunately it m a rather perish- 
able substance liable to be destroyed by fire Another 
problem m this connection which sooner or later must 
assume serious proportions grow* out of the aeaumiilation 
of printed record* What will become of our libraries in 
a few hundred years' time, at the present rats of publica- 
tion? Today thi* may be an academic question, bat It 
is difficult to avoid the conclusion that some day, not 
perhaps so far removed serious thought will have to be 
given to the problem presented by our ever increasing 
library stacks 


Determining Direction sad Velocity of WM 
Currents by Signals from BnBoons 

/GENERAL BOUROEOI8 of the French army re- 
neatly made a report to the Academy of Science* 
conoenung the service* which th* u*s of explosives may 
render to the science of meteorology by aiding in the 
determination of the direction and the speed of the wind, 
by mean* of the indication given by the sound pro- 
duced 

Both in the artillery and m the branoh ot aviation it is 
very important to know what current* exist in Upper 
portions of the atmosphere as wall as their direction and 
their strength This is determined m the daytime by 
means of sounding balloons, but the use of these must be 
foregone st night and in cloudy or fog* y weather Hence 
the following method was devised A balloon is sent 
up containing torpedoes so arranged as to explode at 
regular intervals Thus the balloon on still be heard 
sad its whereabouts thu* determined in spit* of its having 
become invisible The explosion* an registered by 
apparatus which enable* the points in spare, nt whioh 
they take place, to be calculated Thus the trajectory 
is marked out by a Seri** of points by what may be 
called a series of aooustic signboards just as ft is marked 
by a sene* of optical signals in the method at soundtag by 
means of theodolite By the totality of th* horiwntal 
projections of the bursting point# sad the knowledge of 
the time whioh has elapsed between the explosions, the 
speed and direction of the wind b etwee n, th* altitudes at 
which two suceesslve explosions take plaes can be readily 
determined 

During the war the results obtained were entirely 
satisfactory both to artillerymen and to aviators It 
will be desirable, therefore, to continue the employment 
of a method which permits the exploration of tbs move- 
ment* Which take place in the troposphere. 
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Mm*m Tnwero (or StafftH*.— The ship of tto 
*v an* bo rmtmA from wnUet with Km fraud Just 
« oanfuUy » U» Aip of (bo aw ■ prmated from 
touching bottom Tto many oooeo to which otnhipi 
boo* httt wrecked whoa upon tto pound prov*s that 
tto only safe way to anetot an ntoridp to to boot her 
ton* m to » tody adoring meet « tower 0to would 
then rids toaiMe-wind loot ao » ship sides toed-to-eea 
wtonanehored 

Oar Utaet P rtod n a ufih t —Ow latest dreadnoughts 
—"I# wo 0 tad “JfaraaolMiaotto*’— mil mark o gnat 
advenes in rise and powar over any previous warships 
Then 1 length vlB ho foot, tboir broodth 100 foot, ond 
(brig *oo® draft *B bo U loot The moUre pewer will 
to state to that of the “Matoo” that i< to toy they 
will tows the riaetno dnvo Ttomarimumspeedwillto 
IS knots ottd they will hay* a cmuaag radiue of B 000 
driko Their dtoplaoemoot will resell the unp w mdmtad 
figure at 46,300 tom The anaamBt wM oonsfat of 13 
164Mb guns oad M «4neh *«ao. 

Pool Oil looaomy. — Ao showing the advantage at 
oil fool la ustetoat ship*, A P Alton of tho Shipping 
Board drew* attention to tho laoNoaed cargo-carrying 
capacity novlttng from tho Ntotltutuo of oU for real 
Thus, in a M>OQO-ton deadweight atop, tho inereaso fa 
BOO Ufa* of cargo on a 7,000-ouU voyage, which at WO 
a ton wane a oaviag of 140,000 Dedaetug from tins 
the higher coot at the oil over eoal of 66,500, there to on 
advantogo of 667,500 m a ooal-borniag ohip which i* 
oHfllcioBt to pay for all tha ffad wad on over two ond one- 
half voyagae 

Artillery Aauawaltton Returned from Franco — 
Aooordtec to tho Army mat Nasy /ocmof, tho ortiltory 
naumaittm received in the United States from Franco 
tome tha signing of tho onoiotno to March 3 let tnelwta* 
tho following 78 mm shrapnel, 2,8*8,300 made, 78 
mil .toil, 934,155 rounds, larger oahbom, 811, BBS 
rounds Figurco cummorinng than return* by tonnage 
on not yet available for meant moatho but tho total 
nturnod doting January amounted to 40 444 abort tone 
excluding Franeh reptaaemant otaol Of thw total 
B5,m teno won art&ory and email anno amauni 
turn 

Tha Loagoo Would Kola tha Soo.— Commenting 
on the euggeotod aocomoty for at hoot oh naval power 
indudod In the League of Nations to ponea a Seat 
equal to that of Oraat Britain, a writer in tho leaden 
Timm ehowa that with tho league of Natiou agmnot 
her Qmat Britain oould never preeerve eommunieation 
with her dMtiofa— It took 60 British and Allied 
ertaaen to round up a doaen demean ermaere which had 
no baeea to fall boric upon but to a war with the league 
aoone of feet warehlp. booed upon widely dictnbuted 
and dofendod porta, could porolyoo tho ovenooo com* 
macro of Cheat Britain end alarm the lelaado into eur 
render 

Army Oednaaco Policy — Ibo plana of tho Chief of 
Ordnance for the manufacture at ordnance material 
an booed upon the probable requirement* of ordnance 
under any future emergency SeeiUti* for the produc- 
tion of g«M oad recuperator* will be momtoiaod to o 
capacity ample to meet future requirement* but very 
email will bo maintained for tho manufacture 

of gun eotrlagee end gw fcrgtao, emee theee can be 
dhtained by rapid modification of exutiag eommeroial 
phate without any step delay A body of skilled 
mm iriB to matotahmd at tha commment ananah 
who la mm df omenmwy aaa to dfattihutad aawag 
oeoamerrial ptoato 

Ttoa w B«l«o" aa Torpode Prmaettoea*— Dwtog the 
Uar a faimrito mmgeottou of rewrite* for tha pteetam 
af chip* agatori the torpedo, wo* the towing rfjte or 
ffatao 16 or 96 foot ttom fto aide of a ship* mid pro 
teetioa bring ganortfF aumaadad from the riup ftarif 
by meoao Of boome and (Ip The "brige” Or ' btfater’ 
winch proved n> a w a a m M ad the moaitora to really an 
•pttefttUtoofthicidm Baiparqte piste*, It rim found, 
could not Ip told m place, oapoaUlly in hoavy waatbm 
but m tto "Nter** tha fitting u brought to at the top 
and bottom tod *p*A tto teuton * the buU 

jw» m fmmt mm A»»w *to g to mtm 

zruvExstr*'******- 


Dr. Hamilton Him of Beaton who too tod many 
thrilling exponeaem in far-away land* atarto thu month 
ob hi* oixth JounW °f exploration m South Amenea 
Ho too built a 46-foot launch for navigating the ohallow 
wnten of the upper A muon The viced which con 
tahu living quartern and a laboratory too a draught 
of only 90 inoheo 

Tompemturm at Pavement* in Hot Weather 
The hot pavement" which figure* in the typical deocnp 
tion of oity weather to the dog-day* dwerve* itr bed 
reputation, according to an article hy Mr ft h baton 
in the Knfumrm$ N**t-Hrrord reporting the remilta of 
thormometnc ntdngi madi on Auguat 6th and 7lh at 
Rivanide 30 mitoa frmn Chirago Meedtnga were 
taken every hoar from HA M to It) V M at tto 
surface of three typCO of pavement abn one foot and 
four feet atom tto ptoanient* and over adja< mt Uwni 
Maximum temperatomo of 124 HR end 114 degree* 
FaJbr were attained mpectivoly by uphalt bnck end 
ooneieta eurteeae From 11 A M to 6 30 P M the 
avenge tempermtuna of thw three type* of pavement 
were roopeotively, 118, 1» *nd 108 degroro The writer 
point* out that tto trouble raueed to motnnat* by the 
of air m rubber tire* in hot weather muit to 
greatly aggravated by them pavement temperature* 
while tto effects on tone * h »f* end on shoe leather are 
problematical During tho middle of the day tto air 
ono foot and fom* M *b°vi the roadway* was from 3 >4 
to 4M damme higher than over a lawn in the *un On tto 
day* tto Chicago station of tto Vi aether Bureau 
Maided the higtoet doily maxima for tto summer 
via 108 and 101 degrese 

Stadiee at Fa g - W S h n l Machinery —In a pamphlet 
recently wood fay *o Honorary Advieory Council for 
fletmtifia and Jadarirtol Reeeareh in Canada Prof Louis 
T King of MoGfll University prooente a preliminary 
report on tto — *Tftr > y valuable mvwtigaUone which 
he toe toon eerryteg «n for some yean in regard to the 
operetioa end i B g riff of fog-signeb Ihe type of 
fug rigaal moot fevosed by the Canadian authorities m a 
modified farm at enptpnsesH air siren known as tto 
'diaphoM ” AMhoagh a gnat many expenments have 
bam mod* with Igfamtus or thu character, actual 
mumawMote of tto aound at vanoua distances from 
tto rirw and l *b | wnoua eonditumi had been lacking 
until aush me aeumo s nt e wen mode by ProfMor King 
at Father Pont, C|WBbee, in MU, with tto aid of a 
* phonometer, 1 “ defriosd by Prof A C Webeter of 
Clerk University A large amount of new information 
m thus obtained MMenung the behavior of round in 
relation to meteoraUgiaal factors especially wind in 
oiuding the oeeanrnme of the well-known silent sones 
which have been gg—hle for many marine disaster* 
Frofaesor King also devfaed a method at testing the 
"acoustic eiltoeney" of tto siren l e the actual pro- 
portion of power eoH vested into round It was found 
that under normal Wndihou* tto output of round was 
only about eight par sent of that which would be emitted 
from an ideal rirm to which all tto energy of the com 
pressed •» wee utilised in the production of acoustn 
■agnail After an interruption due to tto war expert 
manta wen resumed m 1917 Anoustie surveys were 
earned out on a mum elaborate soils in conjunction 
with meteoralogM observation* including wind mea- 
surements at various altitude* made with pilot tollooni 
A new line of im wwh wee also begun vis a «lud\ of 
tto quality of tb| rigual* givui out by tto dtoptone 
Prof Dayton C If Use, of tto Case School of Applied 
Science, lotnad ttoM«y at J-ather Point knngiig w th 
torn hu ingemoue ^pheoodoik which makes n'phc o- 
graphio record of S0«*d wares and enables an neourate 
analytU to to made ef the puntv of the round «, 
tto relative ptopotrijgsi of acoustic energy oontoined m 
tto fundamental and (hi overtone* Ito discovery was 
made that tto high ovxrtones produced bv the aim do 
not travel far ttoaqjh tho atmosphere, and therefore 
MMMMt a imrtf of MNnr Hence tn deAgnlnK nren* 
AodA fct<a*4e to conoeat»*te aD the energy, 
N ftowpwdbto, toto the fundanwntal tone Thanks 
to all fetoea rimfica, H triH now to possible to place tto 
ooMtVMtlMi of jbfgigaafa and of sums m general, 
including thorn medto chipboard on a tndy roientifle 
toefa It eato to ^tam Ma ^emeteMt portable 
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Lubricant Testing Machine —A device has been 
constructed by an automobile maoufiw tunng firm in 
ite own shop for tisUni, tto propulus if lubnranU 
The machine is built on ito following lines Tto chief 
pert as a pendulum hung u a bearing wluih is support) I 
on a shaft rotated It n a ns of a pulkv lko toanug 
fa oompoeed of tw krtas s t< which pressure tan bo 
applied by a spiral spring utsich f thi pindulum 1 to 
pramuri regulation la cITk Ud I v a milled head screw 
When the shaft ii rotated tto fri lion bctwiui it and tha 
brasses causes tto pendulum to w t itself a certain number 
ef degrees out of the verticil an I tl is dutnn e together 
with tto pressure on lh( j umal pvt an indication of 
the frution from which tht frutu n redu ing value of 
tto lubricant between the shaft anil bearing can to de 
ttrmined hy consulting a calibratul s alt 

Meaning of Platon Speed —Ito factor that limits 
the piatnn stroke and makes tto speed of rotation so 
dependent upon the travel of tto piston is piston speed 
Heretofore it has bit n < maulornd deairabli n it to carted 
s speed of 1000 fit I ptr minute which has been de 
termined to luakt fir gnutist oftucmt tombined with 
nnciuranoe b> munv auth ritua on design and eonatrut 
lion of internal combusti n in itnrs During tto past 
tew years there have been instancre of engines that were 
giving satisfactory service with put on speeds of 1 300 
to 1 500 fid per minute and m rutth automobile and 
aviation ingints tin piston speed may attain values of 
1 000 feet per minutt without power losses dun to undue 
increase of internal fri tion I ubrtiation u now the 
main factor that determines piston speed and tto higher 
tto rale of piston travel the greater tto care that must 
to takon 1 1 ins in proper tiling 
Valve Operating System Depreciation —The only 
remedy for wear at the various hinges and bearing pine 
is to bon the holes out slighth larger and to fit new 
hardened steel pins of larger diameter Depreciation 
between tto valve plunger guide and the valve plunger la 
usually remedied by fitting new plunger guides m place 
of tto worn ones ir there is sufficient stock m tto 
plunger guidi tasting as is always Iht rasa when these 
member* are n it at pantile from Iht cylinder resting, 
the guide wav to bond out and h unhid with a light 
bronee hushing A comm in tauat of lmgular engine 
operation is duo to a sticking valve This may to duo 
to a bent valve stem a weak or hr >ken valve spring or an 
accumulation of burnt nr g i named oil between tto valve 
item end tht velve stem guidi In irdt r to prevent this 
the valvt sttin must be smoothed with fint emery doth 
and no bum or sbuuldon alltiwtd to remain on it and 
the stem must also to straight and at nght angles to the 
valve toad If tto spring is wt ak it nun be strengthened 
in same cases bv stretching it out so that a larger space 
will exist between the coils Obviously if a spring ie 
broken tht onlv remedy is replacement of tto defective 
member 

Optimistic Trade Reports— I he eucmas that hae 
attended ever) automobile show told in the country 
has cruati d gnat optimism in tto automobile trade 
Tto ban placed on production bv the government pre- 
vented any accumulation of care and because of the 
scarcity of automobiles the increasing demand even 
though many prospective car owners and drivers ere 
■till in the service u so large that no difficulty is oxpen 
cored in selling automobiles During the war the men 
Handling motor rare had n hard lime as tl« re was a 
shortage of expert labor that made giving adequate 
sorvu o out of the question Mnn> ptople who but ntw 
•are annually retain) d ttoir rid mat hints last year and 
a* a conae quenet are. in tto marti t this season 11 m 
lotumanrr business is also showing signs of unprovtment 
This is espeeiall) tiu of tto tire trade as tto past open 
winter kept manv ears in use in tto Northern and 1 astern 
States that would ordinarily have been stored for the 
severe winter weal tor eo a much larger number of turn 
wore out than would hate torn tto (Mt undor norm*! 
conditions I hen seems to to no immediate prosper t 

of a drop in prices as the present supply of can and their 
(omponente will not kwp up with tto demand The 
opinion of those familiar with the trade is that then will 
be considerable revision of pnras when tto care f > th 
1930 season art offend and ronsidembly mrn toiupe* 
UUm then now exists will bo noted at that tun 
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The Carrier of Malaria 

Museum Models Which Reveal the Structure of Anopheles Maculipnnis 
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< nitrated neats cl 
which tin conditi , 
ji < 1 to the i lum si mil 
from IIiohc of onlmurv c 
and therefore likilv In lend to all n>rtn f 
namtarv troubles docjntc that control 
M the name time \u mi putting f 
a project to gruut unoccupied lands to cmi 
r< tunic d soldiers which involves considci 
able danger Such land as is uviutnbl 
for this pur|Hisc is of necessity land which 
has not line tofore paid the cost of n clamu 
tion this necessarily means that it is 
land on or uhout wlm.ii there is an undue 
preponderance of water 1 he resilient of 
Honda or the Mississippi Valley may be sufhucntly 
acclimated to survive tho conditions which sui round 
him the man from New J nglaml or the Northwest 
suddenly and without preparation set 
down it these conditions must lmwtublv 
succumb 

1 he si ourge of mnlaria is as old as history 
itself \s early as the fourth century 
B C thrre an indications which are now 
accepted ns authentic of malaria e pule mu s 
the disease is cone* dod to have been a 
poteut cause if not tin domination muse 
in the elerlinc of the Greek nwlisution 
The anuwnts eouhl not inmbnt this un 
seen foe heiuuse they were igwunnt of its 
nature A* tho name indicates they 
imagined that the attack rami from the 
air — preferably from the night air whioh 
thur fancy endowed with all sorts of evil 
qualities It was uot until 181)7 through 
tho dmooveries of Ross and others thal 
the life history of the malaria parasite 
became known, and of course evui now 
the old ideas prevail m many unmformod 
quarters With our present fund of 
knowledge, intelligent defense against 
malaria Is feasible and this year of all 
years, when so much is dope tide lit upon 
the health and working efficiency of the 
nation, the subject is being given particular 
attention 

Malaria is transmitted by certain tnnm 
bore of the mosquito family ’■unci tins 
due overy was made mosquitoes in ge ntral 
havo received a good deal more attention 
than before, and new species are con- 
stantly being found Although the insect 
a tropical one it is by no means confined I 
some 40 different species having been nil 
United States alone '1 hey 
range as far north ns the 
Arctic C irclc , and in Masks 
Greenland and on the tun- 
dras of Siberia, where ol he r 
msec t life is soaroe, the y con- 
stitute a terrible scourge 
Explorers tell tales of tho 
mosquitoes on the snows of 
theharNorth which make the 
misdne ds of the June y vumty 
seem tame tn comparison 

Mosquitoes in general are 
good travelers, though pos- 
sessing little power of self 
looomotion or even of self 
direction Like the old 
style balloons, they go when 
and where the wind listeth, 
and, with a mild and favor 
able brocse, they will migrate 
to 36 or 40 miles distance 
from their breeding places 
They vary tn sise from one- 
sixteenth inch to the huge 
Jersey “GaUuuppers ' of half 
an inch 


Head structure of the female mosquito, which does all the damage In 
with malaria propagation 


connection 


While any old kind of mosquit 
about the place it w fortunate il 
pathogeme In fact, of the 411 \n: 


i nuisance tn have 
t they are uot all 
man varieties the 



only one which has been convicted of evil practice in the 
matter of carrying diseases germs is Amipbcle* MacuU- 
prrtmi or the spotted-wing mosquito The present 



discussion will therefore be oonfinecl to 
this species 

Mr Mosquito does not bite, hue bill 
is so blunt that he oould not be a blood- 
sucker if he wished It is Mis Mosquito 
who does all tho deadly work of fever 
propagation She is most active around 
dawn and after sunset She avoids strong 
light and prefers dark oolors She is 
essentially a domestic creature, staying 
around houses by preference In the 
autumn the males die, and the females 
seek winter quarters They hibernate in 
dark corners of oellar and garret, and on 
the first warm day of spring are out laying 
their eggs Save when extended by the 
arrival of this hibernating period, the life 
of the female is one or two months, tho 
main, on the other hand, lives but a few 
days The food of the mosquito m the 
juice and nectar of plants, and of course 
hlood — though not necessarily that of 
man, animals, reptiles, and even cater- 
pillars are bitten with tho same freedom 
The female mosquito lays from 60 to 100 
eggs at a time, on any quiet bit of w ater In about three 
days they hatch, and though at first the lava is very 
small it grow* rapidly and attains full development m a 
few days Wo have then the familiar 
wrigglers of the old-time rain-barrel and 
the uncovered cistern 
In this stage the larva must have air, 
which it breathes through a siphon tube 
located near its tail The normal position 
of the little animal is just below tho surface 
with tail pointing upward It is at this 
time that the presence of an oil film over 
the water of habitation is fatal to the 
young mosquito, the oil ologs the siphon 
and the larva suffocates This is by all 
odds tho simplest and most effective way of 
destroying mosquitoes It is oimple be- 
cause the problem of locating the pests is 
an elementary one, it is effective for the 
same reason that prolonged immersion in 
water is an effective way of destroying a 
man 

During the larval stage, which lasts from 
seven to 14 days, the malarial vanety 
can be distinguished from all others, by 
the curiously inclined, by virtue of the 
fact that it lies with its body parallel to the 
surface of the water, while the other species 
hang with their heads downward When 
the larva is ready to graduate, a T-shaped 
crack appears in the skin of the back, from 
which the pupa emerges The pupa 
remains m the water, but does not eat 
It represents the period of growth during 
which the internal ohangai begun in the 
larva are earned to completion, resulting 
id the adult mosquito The most enticai moment in 
the the life of the mosquito is when it emerges from the 
pupa shell As is the ease with so many other insects 
at this stage, the wings are 
not hard or dry enough to 
fly at once, and the creature 
is easily upset and drowned 
In this way the flow of tide- 
water into marshes where 
mosquitoes have bred kills 
great numbors of then 
In the adult mosquito 
there are to be recognised 
three major parts The head, 
the thorax to which are at- 
tached the wings snd legs, 
and the abdomen. Thsheari 
has two large compound 
eyes composed of several 
thousand simple eyes or 
facets. This enables the 
mosquito to see in ail direc- 
tions In front of the Jaws 
are two branoh-like growths 
with 16 or 16 joints, and at 
each Joint a whorl of fine 
hairs These are the an- 


aot bi.e 


Models of the malaria) mosquito, showing s view of the lam from above, the adult female, and a 
detail of the wing 


Beneath w the proboscis, or 
First comes the 
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latovm, the nwwtdta’* drfli, a ion* impkmaut with a 
S t*on Ott ths «®p® ride through which the blood of its 
pny Jf sucksd Host Mtoto the hypopharynx, A thin 
Waite which can he c los e ly Applied to the hotter aide of 
W labfum to Jam * doted channel for the passage of 
toe aitoke# Stood The hypopharytu ha* a fine tubular 
channel of ttf own Inside, and it is through this that the 
ttAknftl spor-a* enter the body of the ho*t At the two 
*afeite and below the labrum are two pain of Render lance- 
like inetnnhettte with •pear-hoed point* Theee also 
enter the wound and help to brace the mosquito i head 
while it* -owner la enjoying hie meal It ia probable that 
they fill the additional purpose of making the blood 
flow more freely Below all thja is the flexible sheath 
which » longer than the teat of the outfit and term to 
cover the various organs and protect them while not in 
use Or either ode of the proboaei# are the maxillary 
palp* or organa of touch 

Tbs body is oompoeed of three ridge, the middle one 
bearing the Wmga The latter are do very thin and 
ddmate that they practically refuse to make any im- 
preaaion on the photographic plate, gave where they are 
reinforced by ribs covered with fine scales The ar- 
rangement of then* riba vane* with the apocimi, in the 
malarial variety there are four black epote on each wing 
which give rise to the name maculipennu already 
mentioned 

The logs are hollow tube* with the muscles inside 
They are connected with the body by tbe coxel or hip- 
joint This Joint al- 
low* great flexibility 
of movement, and 
fa altogether a very 
creditable bit of en- 
gineering design 
The mosquito ha* 
three pain of legs, 
of seven joint* each 
The hiadermoat pair 
b not employed In 
walking, a* may be 
readily observed, 
but acta to balance 
the insect in flight 
and as an organ 
of touch 1 he inoe- 



Synura hi drinking water, magnified 1800 diameters 

the reservoir to the filter i lant broke up this loose 
colonial organisation, *0 that the tiny particles < scaping 
into the flow of the faucet though still malodorous uml 
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with which jin ex- 
tracts your blood, 
and when they both 
get under way you 
are relieved of a 
large drop of blood 
and inoculated with 
a goodly colony of 
malarial spores in 
less than a minute 
In view of the 
great timeliness of Wireless record* Ufe with I 

all discussion re- 

garding the malaria! mosquito and ways of meeting its 
ravages, the American Museum of Natural History has 
installed an exhibit consisting of large models of male 
and female roacuhpeiuus, together with tbe various stages 
in the development to the adult Insect It is from thee* 
models that the photographs shown herewith are taken 

Micro* copic Organism* in Drinking Water 

A RECENT experience of the water company that 
supplies the village* of North Tarrytowu, Hastings, 
Dobbs Ferry, and Hcarsdalo near New York, brings to 
mind the minute disturbers of tho peace and well-being 
of the community, that maj lurk in water apparently 
pure and underflled 

During the past few months, the water furnished the 
consumer* by this eompaay bad A very disagreeable 
taste and odor, particularly marked during October 
Complaint* came to the company so constantly, that 
they ordered an immediate investigation The water 
from tiie tap was first examined and tbe mtoToscope did 
not show the presence of any organism that would ac- 
count lor the peculiarly unpleasant taste and smell 
As there was no abatement of the tfouble, the Investiga- 
tion w a* extended to a Study of the water in the reservoir 
itself, before it flowed out into the water pipes Than 
the mystery wa* solved, for under the miotoieope there 
stood revealed tbe malign presence of the minute, one- 
totted animal known a* Ayn* not mom than one ene- 
bowbedth ot an fetfh u length The reason it had not 
beto dfaowned fn water foot the tap was immediately 
topatcnt to those knowing the habit* and file history of 
thfa fadoftoKafet Httie WtefaWy Like other members of 
tfcfa «fo%ApMMW.ihns to oteotuat- Tbsse oolonies in 
the case sf are spWaal hi shape, and mad* up 



leas to man, was put into the reservoir, and in a few dm t, 
both odor and taste had entirely disappeared 

This recent oxperifnee with the water supply will il 
lustrous tho fact that besides the larger forms of plant 
and animal life with which wo are familiar tin leans! 
water may be teeming with minute nucrosooi i f rum 
invisible to tin unaided eye Ihue ma) bi buitiriii 
carrying some deadly disease or Bonn noxnui th nigh It bh 
harmful form orptultanec Romi feautiful and jierfeotly 
harm leas plant or aniinnl 1 be balan i and relation if 
these form* are of vital intp irt mot t( publi wuti r sup 
plus for if th < tl is \ rlisturl i i equilibrium so that any 
om of these organisms u runes unduly m numbers 
tilt water may 1 tcoim ui nightly ill suit fling and bad 
tasting The flavor impart! 1 )> i nh f thesi various 
tiny organisms found ui wain is ycry iharitUristie 
Hit 'sj/nura found m tho Inrrytown ai 1 Dobbs Terry 
watir supply imparts a distinct i ut umtior like taste 
anvther thi Astennndla gives a Rtr mg fnhv flavor, 
A pi antzonirnrm causes a grassy tusti Ihoglrna imparts 
the unpalatable flavor of ioi livtr oil t instant war 
fart upon these tmy troublisomc fots which insist upon 
taking up their habitation in our dnuking water is tho 
prut of safuty — John J Schoonovfn 

Receiving Wireless Messages on a Paper Ribbon 

P HOT OOHAl’HK receiving and recording of wireless 
mtssavts as a matter of rtaular daily routine hae 


vetoed bv ( A 
lloxu an il etrical 
ngmeer of Si hon- 
i t uiy N \ I his 
l lio invention jier- 
mits the eyi either 
t i mippli mint or 
u plan tin oar in 
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e aafler dlfltoMt conditions and at speeds from 50 to 600 words per minute 


! to tho water the characteristic taste yycrc 
linute to show Under tho most powerful lens of 
•cope A W*ak solution of copper sulfate harm 





1 1 singe s indeed a 
* I tally deaf man 

mull lx a wirellSS 
r oomng operator 
n a station so 
t quipyx d 

1 ho photographic 
it irdor which is 
J shewn in the ao- 

*' "jj mini Allying lllus- 

kj trail n rnakos for 

r j gi cater speid in re- 

— — — mving greater ao- 

i 50 to 600 words per minute curoc) in deeipher- 

mg and provide* a 
permanent roe rd of eve rv dot and d nh in i very message 
so received flu lust if thi very 1 li ite tuning that 
can be obtaiucl and the resultant high degree of selco- 
tivity it has been found practicable to rocuvo messages 
despite many inductive noi» s and interfering signals 
which ordinarily have rendon 1 n tptwn impossible 
Although tin instrument is not immum frun tin effects 
of static strays it has sueioasfully monied messages 
at high spet d regardh ss of strong statu mterfi renees that 
without its aid would have baffled tho rvoeiving operator 

It ir Rtatod that messagoR have been dceiphtrod with 
it* assiRtancc when ojxratorR were unable to git a 
singh word of it by ear alone 1 n in now on rei i ivers 
do not hear by thuir ears alouc 1 ho photographic 
rot order supplements the usual method of reoeiviug 
and m that manm r the outstanding vbstai It s to aocurat y 
in wireksR romving have been eliminated except for 
severe static interference 

ihe photographu receiver with its permanent record 
is a guard against error an 1 will settle any dispute, 
for its visual record of a message in dots and dashes 
distinctly shows to the eyi what was roiuved A 
photographu print of this tj-po in of unquestionable 
accuracy 

As to speed in reneiving this mailnue him froqui ntly 
recorded at the rati ef 400 wor Is per minute nml mim 
recently in a test < undue tid 1} Mr lloxie himself 
the machine ti c irded a low power message at 000 words 
per minute l p to this time tho most rapid method 
of recording radio signals has twin 1 y the phonograph 
but this must still bo transcribed by ear and not by the 
eve Moreover no permanent vis ml record is made 
The phonographn method has never yet approi ihi 1 thi 
rate of 600 words per minute, so tho new uistrumrnt lisa 
hung up a new speed raoord so to speak An nit i it mg 
si dehgkt on this feature of the invention is thul high- 
(Continued on pap tit) 





scwimwc amewosw 


W ini a pur of waiver* to bn am* an amaxed 
visitor to a certain radio station lieard a high 
tuned hum which changed to a low growl thm feed to 
the upper inarhi a of the mimical scale m a faint vi n faint 
h.i«» M if aonii nnori h ipit inoaquito had bail his song 
maitu audihla I tu operator rnpidlv turning tin knobs 
on hm a mph m and tondi nn n, laiaed bw liat d «u Ida lily 
through thi (.hanging nubo signals whah wi n (Inn nnng 
for attentioi tugutlur in tin reteivcw rone lie voce 
There— tha loud, innily Kurd uni ia Niw I luisuitk 
the faint ir lower one m Naiu n, in ( erniant 

If all thn had taken plw o in the great Ailn at i elution 
one wnull not haw wontUied, aau jarlmps at thr in- 
ability to tun> nut nil radio but Naum Hut it cm a 
littli p ntablo hotiM i rutted in thick woods mar the edge 
of the Distrl t of ( olomhiu at d the Mgnuln win nr lived 
through an oik trim for an uutenna 
It ia not a joke nor a micntihi tunned! tins strange 
disoovory of lion Georgi (> Mquior Chief higral Oflfteer 
that trees -all tron of all kinds and all hnghts growing 
anywhere -are nalun a own wink* tout in and on 
tennae combined I ho matter brat tamt to In* atten- 
tion in 19J1, through tho urn id trees os ri minds for 
Army bussnr auil teli graph and Ulijihone sits which 
m peculiarly dry gioiinil and in a diy season fum tinned 
poorly or not at all with ordinary grounds Bight then 
he began exp rinionta with a vim to seemu what posei- 
hditun, if aiy, thn trim had as an airial Hut in 1004 
radiotelegraph f was fui uion unde vilojied than at 
present, and vaiuum amplifying tubis wire not thought 

During the uar thr Signal ( orps PHlahlnJicd a chain of 
■pemal r Mowing stations ui diffrnnt loialitns to copy 
and ren lrd both cuouiy and nlln d r idio m« saner s Sorer 
of tins! stations win instruct <d ti test the tfhruiM) of 
growing train ns rm living anti m at 

With the romarknblo seusitiu aiuplifnrs io« avail- 
abis. it was not only possible to mini signals from all 
the pnnoiplo 1 uiopnan stations llunigh a fm but it 
hne devolnptii biyond a theon hi 1 to a fart that a trap 
H nsgool ai any man-mndi sr rial ngardlrsa of iht sue 
or extent of too latter for ruining and faritei in the 
it that it brings to the opt rator s nam far 1< as static 


With Trees for Ears 

A Wirelcw Station Within the Bead* of Everybody 

Dux particular variety of mdoor sjwrtT The natterjg 
me of some importance, inaanuek as many valuable 


detei mined that two-Urflfe of the distancr f«m round 
to top n the best place — in a BtMoot tne 40 feet from 
thi ground ... , 

One nod m sufficient, and it mar lx. nny kind of a nail 
but rnppir » jireferred w not rusting in practice, d 
n tree station is to he at all pnmanint mural nails 
aould be dim ii and tonneotod t thi sunn wire, each 
additional nail up to six or eight mat lug tlu itowrtod 
current a little stronger Bui Hi nail'' apparently 
produu uo dean r signals than half a dorr n 

Ihe tin may atm as a roermiiB »t«tiru for several 
sits eithir cornier tad in sines with the same matinal 
orfrom mpundt tirminnls 

Ho mi Hkpptui him expreesed thr lnluf that it vh 
mil tin tno hut tho win leading to l hi null in the tree 
which was tho n ii arnal The abxurditv of thinking 
n 40-fool wire tould receive thi w licit dincnng wave 
lengths which come through the 1m station i» obvious, 
but to sot any doubt at rest, the win to the tne has 
bran hung to the nail by mean* I an insulator, when 
the signals immediately eras nil to come in as 
strong us ever just as soon ns th runniition is again 


fills is rather a broad statement, ycl than booed the 
Capital of the Nation stands a littli portnMi house, 
the oak tree, a small receiving mt ami a (oupb of en- 
listed men end an officer an duty , and thi curious may, 
with permission, hear fur thaiuM-hcs that thi signals so 
receive 1 arc nrilhir faint nor intirruptid 1 lit strong 
full-toned dots aid dashes even whrn tiny coino from 
faroff Nairn Pago after pagt is topi. d daily from the 
propaganda matrnal whiih Naum scuds out by thi 
ream Lyons, Foldhu, ships at ma evm the Nt-4 
on her way, are hoard plainly As for Now Brunswul 
or nearby Arlington — they dtufra tho list on or if ho in 
gnwise enough to try to 1 take thi nt othr raise than with 
the phones lying on tho tnblie 
It will pussle tho amataur as it has pusslod thi expi rts 
how a tree, which u mrtamly well grounded can also be 
an Mwiilats l aerial 1 ho method of gi ttmg tin duturb- 
anees ia potential from tree top to uietrummt is so 
simple as to be almost laughable One dimbs a tret to 
two-third* of iln height, drives a nail a coupli of uiihre 
into tha tree, hangs a wire therefrom, and aitathis the 
wire to the receiving apparatus as if it wire s regular 
lnad-u horn a lofty copper or aluminum aenal Ap- 
parently soma of the ethane disturbnnics pinning from 
tree top to ground through the tret are dnirted through 
the rare -and the thermionic lube most cfluuntlv dm* 
thereat .... 

It ■ interesting to learn that tha tree In haves very 
much like any other aanal, it renew* better in dry dear 
weather than in muggy, damp weather It plucks 
mi-rir fro n the other more clearly at night than m 
the fey It ■ afflicted vi ry bttln by mm It is (flu tid 
not at ell by the presence of other trees, so far ns has 
yot beam aaoortamod it make* little difference whether 
0M drives his nail in a trro in the forest or s lone tne 
on tha plain, Certainly it makes no difference that 
amounte to wiythi of whether the tree he just an ordinary 
tree or a giant, it was a 00-foot oak over whuh the very 
eWMtrufeMreepoadont heard Nauen telling a waiting 


to prove tha it made no particular difference what kind 
at atno was wad the officer in charge switohod to a pine 


Tfeod tree wfll aotdo, and a tree not in W-not re 
emritlve rn one ta faUf oby It makes muchdiff CTcnra 


lust wliat tin trio will do ns transmitting station 
for radio tilegraphii messages his i it Inin determined 
in the Signal f orps l vpenmontnl 1 1 intoiy As those 
m charge repress it the fait has I i dmioint ratal hut 
tho mat Ur is still m lalxirntory si iw onl> ^hat re- 
mausa 1o I hi dnnn non w to d*\il 1 tli bwt methods of 
uiung tho dimunatraUd fact 
But it has uliimli born showi tl it thi tne ran be 
used in win Urn telephone and f l I it distancr* it has 
been shown that two-uuv tulip! ii lominuniialinn m 
insili cstal lu»hc.<l lliwugh tiwc will rimsrknbU low 
values of transmitting antennw i rr 1 1 
If a treu ninv In usiil to send t wnch rt tiliphcmn 
watts it set ms not imirasonabli l suppose that it will 
Ho so ns inxih With thi tuligrspii wiivm Vt present 
the Higuul ( iirpi, is nt work on m imtus 1o tint the 
powubilitiHS of the tm as a transom I iic st ilion 
Just what this divilopmcnt of 1 1 irt rf radio teleg- 
raphy Uiay naan has not yet In i w tkid out It is 
tlu history of most dim event e ti t tluir jw»<< ntialitira 
are haidlv dnamed of whin tl n first made— 
instnni e (ho teliphum thoeleilr n ikiut thi vaiuum 
tube ampblicr But it sums fairh I vi min that in war 
at Irast, the treo icluviur station < | is up gnat pomi 
bill ties 

Iron enough there are few ln.ii, whi h remain intact 
under shell fire and doubtliss will this possibility in 
mind tho armies of the future (if tltn li such) will ui 
action i unsidor all trois as iliac i um m mj tv rial 
stations Hut thi re will alw n* Ii I i* In hind thi hne* 
and not all actions will bo fought r I H ^ round What 
would it huvi iniant to the lost) Itihrn 1< have hail 
a tret win has set nlong by wliul t null hnv« heard 
that iverj effort was bung mndr tu Jmil and reluvc it 
nr by whith it might have scut t k miKNigt* supple 
mnnting that i imul by thi pigtun 

lho grout ist devi lopiui nt liow v i of tin tile as 
the foundation for a ncciving an 1 | nsiIIv a sending 
station will coma in pcaro uni * ( uicrsl Hquur has 

written 

1 In v ii w of what has been n< ompliohid in span 
telegrap! v it is difficult to pntli t 1 1 wliat (xtent this 
nitons of communitalion may br ultiimitily devi I ojknI 
If, as mduated in these expenmci U thi isrths surfaci 
is alnodv gimrouslv provided with iflunnt antenuac, 
whuh wo have but to utilise for with lommunnation, 
t veil over short distaiuea, it is i f mcmatmg thought 
to dwell upon in connection with thi future di vdopment 
of the transmiMiou of mtelligeuce 
1 Since a transmitting station i i mitral ]hiii 1 for 
electromagnetic waves sent out in II din < turns ovi r the 
surface of tho earth, a large olass <i[ information, such 
as meteorological reports, crop n ports and general 
newt dims of interest to all mav m time bo sent from 
central points, to be re reived at raanv plains within thi 
radius of influence of the signal st itiun and this, too, 
by thn simplest forms of apparatus 
The amateur wireless world will umiuestionably take 
an intense interest in the tree radio work At p rese n t, 
while the government has lifted the ban upon ama- 
teur aerials, it has not removed tho strictures against 
sending 

The aenal is always the great problem for tho amateur 
Leek of both money and matenal prevents him erecting 
an v thing very largo or of very great rapacity If any 
lad with a receiving sot sad soma thermionic tubas eaa 
hook to e tree and take in gay wave length he eaa tune 
to, will not tree radio vastly increase tha devotosa of 


recruits to the radio world have t 

ranks, and many a radio eoguser got his feat taatofnr tfea 
fascinating art through a b oro sgi a fe tuning ooil add 
detector, under tho attio roof TU greater tha amatoar 
wireless world, tho (pucker the dmiaproent of the aft 


Moreover the tree as an antenna offers u 

possibilities for the investigation of stmosphenc fee- 
tnmty phenomena anil for what may be called the 
physio* of botany (or the botany of physical and perhaps 
is the reed by which the unsolved pussle of growth assy 
be studied 

Meanwhile, it is a thought not without great power to 
move the sonutivo imagination that every treo, growing 
everywhere » a wireless tower and antenna and that, 
as General flquler says, “it is significant that a tret, 
possessing utility and natural strength, architectural 
beauty of design and enduranoe far superior to artificial 
structures prepared by man, should be aNe yet further 
hb needs" 


The C 

AUF of lho groat problems of oi 
V-/ the cheap and rooderatolv apoed> 
the millions of feet of uncut logs from thar native f crests 
to the mills lw ati d near power-center* or lumber markets 
I or years we have been familiar rath the gqmntie, algal* 
shaped raft* of logs shamed into a more or lose stable 
whole and tnwred along our raastn bj powerful oreaa- 
going tugs An enterprising firm on tho Pacific Cento 
believe * it ha* improved on this msthod and proporos to 
combine the log* into a solid wooden boat driven by 
power and sad, and the frontMpme to SmwvreM 
Avr ricax Hum cment No 3267, for June 14th, 1616, 
portrnyx the genital appearance and plan of this novel 

<>f recent yeari sulfuric and has fatsootno even more im- 
portant than lumber, and the readable amount of 
Making thr L’ntiinaJ Htagtnl rail undoubtedly ba wto- 
oomtd by many In a valuable ad Ires* Prof J J 
Thomson ncintlj discussed .S ptftrvm Analyttt gut 
Atomic Struct urt {minting out a remarkable application 
of the quantum theory, hem present! dina eondenaedfoim 
without mat iiematiral t xpraeeions An e ltertaining and 
ingemoua a|jplication of tho selenium rail and solenoids 
IS Illustrated in the form of an obedient Klectna Dag, 
while another mvi ntc r sets forth the value or hia Aht wtoen 
MMft to urnirn of abrasive whuls, enabling them to 
determine thn peculiar advantages of each typo for 
different kinds of work Much work has linen done at 
different times bv different men on tho Color of Wmtm, 
but tho materia! is widely scattered and aometimas 
out of reach we therefore weloome a very fun oompOn- 
tion on thm subject The Distinctive study of Tht 
Hoot i of Kama, and the wrlHlllutrstod 
ShtU-ButltUn are brought to • dose tj 

deal with the Injluontc of Magna'tc Fttld 

Phatr of a disi barge, Vmqm JVsAutone Puffery of tbs 
pueblo type, an illustrated dsaeriptum at £redw s Dm 
Cage IDtoomeltr) ai 
tradietion of theory 
pulleys for lifting weights 


f F the full particular* of the amount ai shells exiatinf 
1 in the various warring nations shall plants and sb«H 
‘ the total tonnage would mm, 
• Except for such stocks 
1 tor tho Various military 
thn vnto total consist* to 
ta uos, and, if our 

for fsneintMim to 
safe of nod sf ‘ 

fM” 


powers, nearly the whole of % 

matenal that can have np fan 

hope* are realised wdl hava no U 
ooma But shells are made of goa 
as steel they afford a vast supply of raw 0 
melting furnace and the toes! mm. 

The first thing to ho done, of course, a ihe remov'd 
from tho shells tit Ufa oopmr driving bonds *Wsb» rif 
coune, have high vtons, and of thooxplomvea with wroth 
tha shaih are fife Aftor this has hew feM, ttto MM 
are loaded into railway trucks, token to tb* stosi Nuria 
and there, as in the ease of the plgbt whlril <s ffl ns to rt M 
eu the rover of tlfe loroo, they are uifeedsri find drofipw 

ssfflgirffxtssxS'JSB-oS 

^giu|d«hrilduM»hriaflfefe^to«h»fi«i||t 


a toeelplant. 
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SCIENTIFIC AMERICAN 

Invention as the Foundation of the Nation’s Wealth 

ffrhlftigfon 0 £ thg Interior Department Which Emphasizes Hus Side of the Work of the Patent Office 
Bf C E. CUudy, Washington Correspondent of the Scientific American 


rpHS Interior Depnrtmant has Jrat hold n mote ediion- 
I «|aul uMitm m the mob ocr rider* of its gnat 
saw InukHM la Washington Here w» rotfiuwd 
together exhibit* from alt the various offices uuOmreaus 
which odkatiwly fora the Department of the Interior, 
to exemplify tod explain ita work Hw exhibits ranged 
all the way from the work of the students at Howard 
Uuramty and the handicraft of the wards of (he Indian 
Office, to working models of mine apparatus arranged 
by the Bureau of Mum end a meat elaborate exhibit 
from the Patent Office 

To the general public, the in tercet u the patent offior 
exhibit centered around the liberty Motor, the auto- 
matic telephone exchange and the collection of models, 
histone and interesting but he who gave time to the 
documentary exhibits on the walls could find much food 
far thought Three tables really summonsed the work 
of the Patent Office as one of the main foundations of 
Amencan wealth Awl it is most pleasant for the 
Washington Correspondent of the oldest scientific 
journal m the nation to ohronnle that the Bciumno 
Ahmioah was here quoted m authority for statements 
mode regarding inventions 

lhe find quotation appears in Tabli No I, which is 
titled ' Forty greatest inventions of modern times selected 
from the utamates of 46 primary examiners and from 
lists » Tinted w the ScixuTinq Amiri* an 

These 40 greatest invention* of modem times am 
ereditod to six nations— A mem s Groat Britain 
France, Germany, Italy and Norway Most of them 
an attributed to one nation in their entirely but a few 
are laid to two nations jointly Great Britain is credited 
With bung responsible far the steam engine the Beesem w 
process analute dyes the steam turbine thi loeomotwe 
the hot blast for blast furnaces the sjiinnmg jenny 
half of the opaa hearth process the ryntude proeees, the 
rotary printing pm and half of the regenerative furnue 

Germany gets credit for the other half of the regenera- 
tive furnace the gas engine, the Direel motor the by- 


product coke oven and the X ray I ranee is hiuled as 
the home of photography, the Jaquard loom artificial 
ntrigentn n, and parts of th< <tc velopment of the open 
hearth procem ana of aluminum Italy of mum is 
credited with wireless and Norway with half of the work 
neeauary to develop the fixation of nitrogen 

Then domes the American list starling with the cotton 
gin the reaper telegraphy vulosiiixid rubber the sewing 
machine the airbrake, thi telephone th* in* endow rat 
light half the work of aluminum the indu tmn motor 
the airplane the kmetoooopo (foundation of the moving 
picture industry), the luiotvpi the steamboat ehrtm 
welding high-speed steel, half the labor in connection 
with the fixation of nitrogen the typewriter tht phrno- 
graph, the trolley oar, and the Cottrell precipitation 
process 

An nt hwr table lists the 1 ten greatest inventions of tht 
last quarter century as determined in the H*i*Jmn« 
Ann Rio an contest Them arc the eliitn* furnace 
(France and America), the steam turbine (Britain) 
the automobile (Franoe and (trmanv) the moving 
picture (Amenca), the airplane (America) wirohss 
(Italy) the oyanule process (Britain) th* induction 
motor (America) the luiotypi (\imrica) and < let tra 
welding (America) by which it nt seen that this counts} 
got* credit for more than half f thi 10 greatest modern 
inventions, against the rent of th* world 

A third table lists the JO m it radical invention* as 
determined bv the Assistant C munneuoner of Patents 
Mr Claj from estimates modi 1 v the various examiners 
Thee* are the steam engine pm ting thi s* wing mat him 
the telegraph, the gM agin* thp phonograph wirelnsB 
the airplane, the kwttoero|H and photography and 
one-half of these are pure Am* n* an in origin 

To data so the exhibition shows we have lsaued ov« r 
a million and a quarter patents Mon of these have 
been ueuad m the peat HO yearn than in the previous 
106 years And of (heap million ami a quarter almost all 
are on improvements, adaptations n arrangement— 


very very few arc what are known a* hasu or piomer 
jMtcnts tot ms t ami htd there b**n patents at the 
time Gutenberg lived an v h< to A out * n the making and 
use of movable typi woul I iiav* 1 n pioneer pat* nt* 
But the type-** 1 ting mo* him patiiits an none of thtm 
truly basic stnie thov are all on the nd ptat ion of known 
m t haiural movements to pruduie sum*, thing which u* 
already known and otherwie* prodmei But Marconi 
wilt n he took out his pat* ut on July 1 1th 18**7 obtained 
a pione* r pat* ut mnoe it was thi foundati n of what has 
mm* b«* mi* a great industn and an intigni part of 
the fabric of nvihaation 

In the patent offloe exhibit wen allow n » pioneer 
patent* Om takes off one a hat to th* dtploinany of 
the patent office officials for the wav thiy havt dodged 
one or two burning questions os to who is ri ally nspwnai 
ble for some of th* gnat mvi nitons of history For 
install*-* Wright is represent* d Iij ins patent of March 
JJd 1900 for a flying machine ( urtiss by hii patent 
of October lJth 1915 on tht hydropiim and Mont- 
gomirv by his patent of S*ptemher 18th 1906 for on 

atrphuK 

Phillips is indited with a one man pow*r submarine 
(IgW) link with a subwarim ploemg torpedj (1884), 
Lak( with a euhinaiine (1HVMJ) and liolhsnd with a sub- 
mann* (100*,) Otlur pioneer patents ixhdited were 
Ihost of dc horrest which resulted in th* amplihir that 
modern unxird ft chetm-ity which makes cosy no many 
others in* imposnibl* things h) i long distance wireless 
telephony 1 liming current netihir kdison m«an- 
duwent lamp spe dung machine speaking telegraph 
and tcliphon* Berliner mi r iphoi *. and gramophone. 
Balk* teliph mi transmitter Wnstinghous* triple 
valv* on sirlrak* Bill th tcliphon Alone tele 
graph signs Perk corn bnrvistir l ngt aerial tor- 
pedo llubiimoii tn I circuit fir bljrk signals Hewitt, 
mercury vapor lamp Ilumv thi lint renin r patent 
which shows the (utter ban and knives (lHiij Von 

(C mitnutd m page fl+*») 



Puffed-Brick Ships 

To the Editor of the Hciuimnc Annul an 
It woe with a great deal of surprise and disappoint- 
ment that we read in the fiemmne Amuuicon of a re- 
cent issue an article describing two puffed-bnek ships 
which an * coon to be launched at Son irsnusoo 
For the information of yourself permit us to point 
oat that theca ships are being constructed not in San 
Franaiaoo but m Oakland, at a point about nma miles 
distant from the former city 
Thm error in felt the more keenly in Oakland because 
we were at special poms to lorqte one of the Government 
conorete ship building yards here and H involved month* 
of negotiation and the expenditure of a large amount df 
energy m not only combating those opposed to us buf 
also m straightening out legal and title tangle 

E COX NX BqwxJM, 

Awntery, OeJUend Ctomfar <sf Cmmrto 

Oakland, Cat 


Frfura Aircraft 

Te the Edttot of Che Bammno Aroma an 
H eading Mr d'Orey'. isteraetlag artiste, "AW dp 
Varan Airplane" fax ftariimftc Arouse** of February 
let, 1919, ee « legman on the subteo*, lav tomptodto 
(bwMt nunmtf ef the faUowng ffinro Mr d'Orey hoc 
■ode it mar wet the iraMpiM inherent quaJitmaxot 
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outer akin oantaining Whim within the walls Wouldn t 
this give to the airplane eurh buiyancy Uiat it oould 
practically hover or carry awn freight and passengers! 
But one may object on the ground that a fuselage pre 
pared to carry this much sustaining gas would at one* 
become disproportionate or much larger than the con 
ventiunii sue of fuselage lhis I hardly think so hiuli 
the inner part of fuselage as thov now are built is not 
utilised for the most port for any purpose whatsoever 
hurt bar other means of sustention iould hi supple 
men ted by providing vertical airescrewe or huh* opt era 
b M Blacksuxh 

Brewton Ala 

The Laagkj'Manley Engra* 

lo tbs Editor of the 8oiiimnc American 

In a letter appearing m your issue of November 90th 
Mr Elwood Haynes object* to a comparison of the 
Langley Manley angina of 1901 with modern aircraft 
enginee claiming that "Tht powor used was steam 
and therefore limited in its indurmg capacity tn a faw 

While it u quite true that 1 aagtey did build some 
remarkable steam motors nevertheless the particular 
motor referred to W«e »o( operated by steam but was 
of the internal compilation type It embodied such 
advanced engmeering that it w properly tonudered * 
efiustr in the g aa nli M qpgme fi* Id and it seems steangx 
that a man as elaHly^ identified with the develojhnent 
of the automobile industry as Mr Haynre should not 
have been aware ef its existence r 

Many of he prmrijmt features have since been graonllv 
adopted and it may bg of intanst at this time U> note 
that tin five radial cylinder* were of seamless steal with 
sort uoo lmers, forged valve chambers and noxod-on 
water jackets, that A novel arrangement of tbe oonnoct- 
mg rods provided eadtef (he five rods with a full bearing 
os the siagle throw AtfUaft and that the first really 
auoeenful ignition Qnitm for multiple cylinder motors 
wm devised, with » Agio coil and a high tension dis- 
tributor, sunder in mady sweets to the battery system* 
now to much in wagMi w Smithsomas Instrtution 
records several foririST wMeh the motor developed an 
xwxr of Bafi ^ bWg o ws r for ton ooMtotttiro hnm, 

SFjaSwfarsaTfi 


Mr Haynes ih also very mu h mistaken in his estimate 
of th* eudunug capacity of tin sti am * nguu He hM 
probably fnrgitUu lor the nionnnt that the real work of 
the world ii being done b> thi at* am ingui*. and that 
there are in ojn ration today steam pluits fitted with 
rondi nsers aud with impniviti ingimi and giucratore, 
that * irnpar favorahly in foil anil water * * onr my and 
excel in th* matUr of totul weight ani ability the very 
best intcrnil * mbusti >n (iiguus In comparing the 
sUam plant wit h th* lto* kit he is pi 1 ablv r* calling how, 
u Liu tally days some hU am miiliiu* lias roared post 
him inly t » at p u f«w nulls further along to replenish 
its water supply at so mi conviniuit stream 
Thi pisiil iht tea of the mndtm sham power plant 
cannot In judged by thi ami experimental outfits of a 
decade agi I or it must It rim* inhered that tha soma 
advances in all brant h*s of ingineering that have modo 
the modern automol ill possible aie also available for tha 
develnpmLnt of the steam plant 

W D Bau. 


Columbus Ohio 


Quinoa 


To the Editor of the Susimrii Anxbican 
1 nod in your issut November did page 416 in a 
papor ou Bubstitut* Bread 

1 he Astece had a plant the Quinoa which took the 
place of wheat It is a grass and has tiny mustardlike 
seeds Owing to the ravages of the Ajihia il has entirely 
disappeared But it made good bread and cakra 
Qtanoa or Qummm is nativi t > 1’tru and grows on the 
high slopes of tht Andes a region wliuh we call sierra 
Balongs to the famdv C litnopodiacta* tluwpodtvm 
Qmnoa Wtlid 

Quinoa was cultivate d by th* Indians before the dw> 
oovery of Amenta and it is actually largely cultivated 
for the sake of its Metis which are a regular food on tha 
sierra, and occasionally on thi toast region ( unto’ ) 
Quinoa is boiled like nee and mixed with potatoes and 
some condiments or roasted and ground and ate u this 

Bo for as I know Qmnoa has never been used for flour 
or bread Peru imports from Australia and other 
OO on tries most of the wheat used on tha coast region, 
and it wo aid be n great thing for oar country if Quinoa 
oould be made into bread Q E 

CMriayo, Paru, ft A. 
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For the Motor Tourist 

What an Adequate Syitem of Road and City Signboards Can Do for His Guidance 
By Avis Gordon Vestal 



1 \ an earlier issue of tbf 
S( jentirk Ami hi in the 
Lditora buvi permitted m< 
to re (ml the results if in> 
observiitiriis regarding the 
adequate bla/mg of the motor 
lughwal Ihn suggest l is 
mIii h I made then and tin 
prui iplus which 1 laid down 
liad t i do with but one 
aspet t of the i use I he 
tout 1st want* to know what 
road hi js on and ho wants 
assurance that hi will be 
ible to stay on it till hi 
rtaehes hi* destmati n tut 
he wants a good in my 
things besides that Se me 
of these wants are more 
important than others but 
1 think if you will boar with 
ini while 1 catalogue them 
you will agree with me that 
they aro all worth meeting 

In tlx first place li t me suggest that it is a wee bit those temporary or permanent hstruotions, and when 

egotist! al f( r a town and i spt ciallv a small one to take notice doe* appear it » seldom supplemented by full 

it for granted that all who t nter it know where they are details Berkshire County, M ish take* a medal hero 

I hat was all very well in the data whtu hay motors It give* » diagram of danger.! n turves and corner* 

furnished the only means of road transportation and large enough to be read on thi lly and it is scrupulous 

when a* a result the t radii consist! d practically al mdeod m posting full direction* f r detour* around road 

togothi r of the neighbors But luw I ho 
speedy touring car falls ptcplt hundreds 
and thousands of nnlcs fr m hum 1hi 
wgn at thi outskirts of the village Slow 
down to unipty-ump miles per hour 
allows that the inhabitants know the gas 
buggy is abroad in the land Why not 
add the name of the town with [lerlmps a 
word of greeting as Wil mu to HaimJ 
ton 1 I havo dnvtn tliriigli countless 
towns when the name was mill be found 
even over the post oflu c ! Of c oureo one 
might sometimes make d( 1 notions from 
the signs over stores but if tliuso wore 
always to be relied upon there would be a 
good many more Bostons und Acmes 
soattorod ovpr tlm (ountrvside than the 
map indicates In my ibsuvalion the 
cities along the limola Highway are 
particularly tnriful to intneluri them- 
selves to tlio stranger at thi ir g ites 

It would not cost much to add a few 
pertinent facts of mterest abrut thi 
municipihty Some of the western cities 
indicate their altitude which is of hulp in making car- 
buretor adjustments Others list their population, 

1 200 live people, dead ones not counted is a sign 
which I recall \ weloome statement is that of a free 
camp site or a public rest room W here parks, museums 
libraries and points of scenic historical or industrial 
interest exist these may well 
gnen for finding them I he 
address of the local Auto- 
mobile (. lub or C hamber of 
Commerce would bo of in 
terest to many strangers 
The Detroit Auto ( lub by 
posting a brief statement of 
loud rules has given con- 
crete evidence of its rtalira 
tion that the traffic law* are 
not universally the same 
but of course this would never 
do in the communities— 
happily growing less in num- 
ber as well os in woight — 
which rely for ready cash 
upon thi unconscious violator 
of some freak ordinanc o 
Sign* promoting safety are 
more needful than numerous 
Warnings of grade crossings 
are probably m the lead yet 
are not at full efficiency 
Other significant signs tell 
of sharp curves of bridges 
out of roads torn up for 
repairs More often than 
not so Warning is given of 



construction work The mountain roads up Ihompson 
Canyon m Colorado and through the Yellowstone are 
also well posted for dangerous t irns while on a road 
leading to Denvers mountain parks we hnd mirrors 
set on the outside of blind turns 

Plaoes of historic importance are worthy of memonalis- 
named and directions mg when ui sight from the road or casiiy accessible by 



side trips. At PawaeeRnbk, 
Kansas, tbs motorist on the 
Swta Fs is told about tbs 
little state park, s few block, 
away, where much of th* 
•arty Indian fighting is com- 
memorated In Me* dm, 
Minnesota, there is a statue 
giving details el stall to 
events. A stone marker tabs 
the site of vanished Ft -Brno 
m Wyoming At New Frank- 
lin, Mo , we found A central 
street monument designating 
the beginning of the historic 
trade route which wae the 
origin of the Sant* Fe tor 
many mils* about New York 
this feature of the tourist t 
pleasure has been wWU St- 
tended to perhaps Tarry- 
town u as conspicuous an 
example aa any, with its old 
churches and its Sleepy 
Hollow and its Headless Horseman s Bridge 
Special board* with more detailed information about 
the route than the painted poles can oonrsy should be 
more numerous These should carry the name of the 
road its termini, a replica of the pole symbols, mileage 
to the several largo towns of the state, and a statement of 
any points of special interest The tourist 
would be immeasurably aided in laying 
out his daily itinerary by such signs 
Then it * especially important too that 
the point be well posted at which two 
roads diverge after following a common 
course 

The crossing of state lines and con- 
tinental divides ts always of interest, 
Sometimes such points are well marked, 
more often one con only guess The 
Lincoln Highway again deserves honorable 
mention here Then, too, s picturesque 
waterfall or an odd rock formation is 
vastly more interesting if one knows its 
name Riding through the superb Sho- 
shone National Forest in Wyoming, I bars 
found tbm feature exceptionally well 
looked after, through Yellowstone Park, 
too, the signboards name the rivers, passes, 
geysers and hot springs in profusion 
In and lands, as those of the far south- 
west, a movement is well under way to 
mark the plaoes where water may be ob- 
tained m the desert* You can never know, until you 
ride through such a region, how water may be of more 
value than gold, for the human thirst u equalled by that 
of the motor la a region both hot and high the water 
in the radiator boils away with in credible despatch 
Where water exists far from habitations, it is dtsirabls 
that the sign tel) whether it is good only for earn or 
whether it may be drank 
Map board* are often of 
service, net only to th* 
tounst, but to the tows 
which sets up the geography 
lesson A very good Oft* Ot 
Big SpAftfi, Neb , signed by 
tbs Automobile Club of 
Southern California, OUtttMs 
an "All-Year Route to %» 
Pacific Coast M "Swing 
around by De* Moines' 1 Je a 
placard postal by thetaptad 
elty on maw main highways 
of the Buckeye Bute— and 
always with (RagrammaUo to- 
•traction* how it may be 
done In Nebraska several 
maps along the Lineote 
Highway Urge the motorist 
to take certain out*. This 
way of ssouri ag h» r 
is Utah -mart oseeM e 
nt£ useful* 


information about local trsfflc rules, spots of klstaic sssodatioa, or denier estate the reuse. 

is always welcomed by the motorist ^ 
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mat to «m*. *|aC ttr ft Usurer km 
la ft* awwipat wap grounds * fat* map of 
m motor roads into it* tootmtaln p*rfe 

The swat tta«mi*hljr tad uatfomhr 
tossed pato* dm toes* having a w*B 
sxstiitire body with the per- 
sareraaee and tbt -“get-up' 1 to soUUt 
funds, to* widsorn to make adequate 
plan* servering methods of marking, and 
a oentraBaed expenditure at moneys The 
•MW at weaker highway associations 
fe»*9 tod of tea toft the actual marking to 
be done by local labor and local money, 
confining the general efforts to the boosting 
of the wade The result hoe been little 
uniformity in the work and many weak or 
miming lake where the local resident* are 
too few in number or too poor to bear their 
ghan ol the expense or too indifferent to 
undertake it when abundantly able In 
atotee with sparee population, through which trans- 
continental routes must pass it is really not fair to 
aspect local funds entirely to support good roads and 
good-road markers for the benefit of nonvsontributlng 
easterners 'the reader has perhaps before now said 
to himself that all this fuse about marks is going to oost 
a lot of money, and that the tourist who asks for all the 
faeflitias which 1 have mentioned oerteinly demands a 
lot for nothing I think 1 voice the feeling of the average 
tourist when I aay that he would readily pay hi* share— 
that he realises that he should pay for the highways be 
uses, whether they happen to lie in (us state or not 
Indeed, I look forward to the federalisation of highways 
and highway marking, as well as of their surveying and 
proper surfacing 

Until public sentiment shall crystallise for nations! 
mad control there must be makeshifts The most direct 
way for charging the user of a road, that of collecting 
tolls every few miles, has been rightfully repudiated in 
this eountry ft wotild by no means be unfair, however 
to increase our state automobile hums* fees, in particular, 
white every state's license must continue good in neigh- 
boring states, it would not bo unreasonable to ask the 
transcontinental tourist to contribute something m the 
way of a transient license fee to the states which he 
traverses Than it ought to be possible to make a legal 
provision for the diversion of some email percentage of 
direct tax funds from cities, counties, townships states 
or the nation for the marking of highways that are 
valuable for the many purposes of freighting, pleasure 
and business traffic 

Am a concrete example of centralised work an official 
of the King of Trails, Winnipeg to Texas, writes that 
the punting of the poles on this route hug been done 
entirely by one man under the direction of the National 
Association It is paid for generally by the com- 
munities in which the work lies but it is continuous and 
uniform whether or not any particular community has 
footed the bill Jn doing a threo-oout job, including 
several branches and alternative routes, but excluding 
certain stretches in Oklahoma not yet covered, the 
painter ho* put in about 2,260 miles of markers and has 
driven a total diotaaoe of more than 14,000 miles He 
has been on the job for mure than a year 

The National Old Trails, from coast to coast, is sup- 
plementing the pale markers with thousands of metal 
■gn boards. Upon each two-inch iron post, set in the 
proper location, are two galvanised iron signs The 
upper OM, 18 x 18 inches, is placed diagonally on the top 
« tbs peat and designates the highway, this u Identical 
on alt posts The lower ope is set transversely, it is 
IS x $4 inches, done in red, white and blue, and shows 
tb« mileage to the several neighboring and terminal 
oi ties Thsse special markers are found, oh an average, 
one* to the mile from Los Angelas east to Richmond, 
Lad , including some bsanohes and loops. West of 
Kansas <Xty the Automobile Hub of Southern CaU- 
feral* cooperated largely with the National -0W Trails 
Association hi the labor and money costa 
About a,«00 miles are tout posted, tbs 

srrispv&'s&sc 

bone by tint tonmunitiaa This work was 
promoted «*# to to*4, begun m August 
5 th* reme^w, rnimm during IMS. 



Tbs white pests stead sut tiearly, the two-colored globe Is hardly 
Satisfactory 

various communities along tl» wag established * more 
or less haphazard system of m irking, quite larking in 
uniformity Three years laiir the Association sent two 
cars, mannod by crews of two men iw it across the 
country from New York to Sutherland Neb a distant e 
of 1,760 tulles Eight thousand standard red white 
and blue markers were painted upon the telephone poles 
of this section of the route Working m conjunction 
with the ubiquitous Automobile t lub of Hon tin rn 
( ahfornia the Highway w is ornamented with per- 
manent steel markers from IK Niv to Salt 1 ake 
late in the same year; and thin summer working with th< 
same organisation, the work will lie earned on from 



Balt Lake east to Omaha The Highway from Ely to 
Ban Francisco ha* been marked permanently by tin 
California State Automobile Association It is by such 
persistent action at the highway associations and the 
various looal and general automobile bodies that adequate 
provision far the marking of all our routes must event 
u*Uy be made 


Mftkfcf fitfety Islands Safe 

■ are served by the barriers 
a safety kitonda — traflio is oontrolted and 
On much traveled boul - 


T VO 1 ... 

known 

pedestrians are protested 
yards, lines of tf atilt , are defined and owpestien 




total kappas wbtetiM MiWy Mud to «M tetiredy itototo 


is minimised by safety islands at mte r 
sections I* very driver knows the pith 
whuh will bo followed by anothei i ur 
turning in or out or crossing and reckless 
chauffeurs cannot pass over to the wrong 
side of tbi drive at them dungirous points 
of intersect i in with otln r stria ts 

Moreover provision must be made so 
that pedestrians can stop at the rentir oi 
the thoroughfare without danger of hi ing 
run down If all motor cars wen well 
run, almost nny easily sun signal would 
be sufficient to allow the pedestrian to 
pauac in siifi t\ Hut pntictiuu must bo 
affordod against the recklesslv driven 
autorauluU and the mm him that is not 
under e outre I This makes nifeHBiiry a 
substantial ban it i tin him of which 
shuuld extend well below the pu\ erne lit 
Bitrfaoe Uthirwisc the entire island may 
lit misplueed when strurk by a heavy car 

There is Uil temptation to assume that m any ease 
whore a car runs upon a safe ty island the chive r must bo 
at fault lhis is not mussanly the case, and the as 
sumption that it is is an unjust one if a thiuffeur ean 
not see a safety lslanel he i innot la uxpecti i to ateul it 
it is unfortunate tli it inti rest in these islands is too i ften 
dropped with their inHtallati u so that seldom has much 
thought been given to making thorn renllv safe for 
motonstN as well as fir pedestrians It has ton often 
been overlooked that islands so shaped as to ward eiff 
vehicles striking glaueing blows and so illuminated 
as to be plainly visible especially at night an a prnuo 
necessity If those arc to be true islands of safety 
nther than Nmrees of diner improvements must 
be made in their design winch will must them to b« ineires 
plainly visible and us Dearly tollisi in proof as possible 
At busy intersections one freeiueutly finds lamp 
post and gl ibe hr >kcn perhaps with an automobile 
stranded on tile platform While muh a eolbsion is 
frequently trivial then is always the possibility of 
m rnuis injury to the occupants of tin car or of the 
island Some ide i of the frequimy of these accidents 
nmy be gained from the number ocLuning at ITT islands 
under the jurisdiction if the South 1’ irk ( oinmisnnmers 
in (.Imago V yexrs list eemtama 270 entries ranging 
from me re breakage of tin gl ibe to c nnplote dern iliticm 
of globe post iinel evin the platform itself 

Most accidents at sifety islands oenu at night Ibe 
red globe customary at these punts furnishes but 
dun illumination so that it in iv l< impossible for the 
dnver of a tepidly appre aching aut mobile to *ee the 
extent of the platform Vnd though a ted light is 
visible at a considerable distance on crowded streets 
the driver may fail t ntirely t set the danger signal if 
the supporting post and the island low ate nearly in- 
distinguishdle in the dark Attempt* luvi been made 
to gain be Her illuiuinatie n by the use of two color globes 
red above and white beneath but this scheme did not 
work out sitisfactorily 

Adequate illumination of the base with white light it 
the needed remedy Small lights placed just bedow the 
rod globe if shielded bv retie i tors open at the bottom, 
will mnki e lour the size snel shupe of the platform with- 
out blinding the motorist (.renter visibility will also 
be secured by the use of white island posts Black 
px>ts at safity islands wire painted white last year by 
the two commissions having charge of the majority at 
park* and boulevard* in Chicago On the South hide 
both the lump-post and the platform have been made 
white while only the post lias been painted at the 
islands under thu jurisdiction of the limoln Park Com- 
missioners The platforms here being of conerete, 
were judged to bei sufficiently light-< olored and it was 
pointed out that on foggy day* when a dark object may 
be more easily seen than a light one the red globe and the 
concrete base would furnish u color contrast with the 
post 

Concrete Data 

A BULLETIN recently issued by the l Di- 
versity of iexa* shows how the com- 
pressive, tensile and transverse strength* 
and other physical properties of dense con- 
erete vary with the per cent of cement use d 
m the preparation of the eonerete, and 
thereby enables the designer and the builder 
of concrete gtructuns to effect tbe greatest 
possible economy m the use, of concrete hy 
requiring the fine and < oarso aggregate for 
|ke concrete to be mixed m such projec- 
tions as will secure a dense mixture and 
adding only such a per cent of cement as is 
necessary to produce the strength or other 
physical properties desired in the concrete 
This bulletin is for free distribution on 
application to Publications C ommittoe, 
University of Texas, Austin, Texas 


pure w 
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Hie Wireless Incendiary 


I N certain (.anew riidiotclcgrams provoke fire* from a 
distant i Tin* fait has recently been confirmed 
from tlie urv in I* resting experiment* of M Ge< rgt A 
Leroy '1 hi* clii nn*t a* the result of several judicial 
examination* enh i-ti i to him, in which the disastrous 
effeit* of fire could In attributed to no othir cause than 
IhrtBian wave* nwihul to dear up thi question in but 
Muniupal Laboratory at Houen He revealed the mis- 
deed* of the wirelc «* t y means of an apparatus which he 
ha* christened the igniting resonator shimn m JUi 
photograph 

This as set up for M Leroy s experiment* consists, 
first of a glass bulb with four ipciluns one at each of 
the four sides a* show n in tin i ut 1 hiough ouch of the 
two lateral orifices passes an < h t rode of brass and those 
elect i odes carry mitr unlir s run whith engage with 
cement nuts that form the mtinir surfai c of the holes 
m the glass These < ltd rode* are bored at their inner 
extremities to romvo sutsidiary electrodes of platinum, 
copper iron brass or < arbon in various form* while the 
outer ends are attiched by means of a thumb-screw to a 
loop of copper a ir< from half a yard to a yard in diameter 
In brief M Leroy ha* designed thi* system to be oper- 
ated as a resonator of the classical Ilertr type but with 
the quirk occurring in a closid vessel in contact with 
various inflammable substances which are there sub- 
mitted to test The uppir aperture m tho visscl is 
dosed by a stopper through v Inch pass a nmnoim ter a 
thermometer and a drainage t ube with u cook Opposite 
it the lower opening gives passage through heavy pack 
ing to a wire that supports inside the vessel a light 
table of mn a on which arc plated the inflammables for 
test also to a second drainage tube with a cock, which 
mints the upper one alrrady mentioned 
The entire bulb is immersed in a hath of oil of vaseline, 
itself enclosed in an inverted bell vnt Heating is 
accomplished by aid of imiandoscont light-bulbs, tho 
points of whieh are broken off after immersion in th« oil 
In this manner the mt< mal vacuum of the bulbs draws 
in the oil, and the currents thus produced in the liquid 
enable tho experiment! r to vary the temporature of the 
test at his will Whin it is necessary for this to exceed 
60 degrees (Centigrade) the glass bell is replaced by a 
less fragile receptacle of sme or brass 

On the other hand tho drainage tube oummunK ates 
with the surrounding air which is introduced into the 
bulb by an aspirator attached to the tub* Finally, 
unaa the good Rouenese chemist proposed to study 
the phenomena of slow oxidation and of latent combus- 
tion whioh can be manifest! d by certain substances, he 
evaluated these items acoording to tho amounts of car- 
bon dioxide liberated It was therefore, necessary {or 
him to purify the air, and for this purpose he added to 
the experimental apparatus dcsonbed above, tubes 
containing potash or soda and sulfuric acid or calcium 
chloride in order to free the air at the beginning of all 
trooos of carbon dioxide which it might contain Then 
he passed the gaseous current that enn rgi d from the bulb 
through several other vessels containing baryta water 
The quantity of barium carbonate formed enabled him to 
estimate the intensity of the slow combustion 
Once this igniting resonator was ready for action, M 
Leroy projected upon it feeble Hertsien waves producing 
these by means of an induction coil with a 
•emi-liquid insulator injected w the 
vacuum This transformer receives at 
the primary a maximum intensity of some 
30 amperes and gives a secondary spark 
of 46 or 50 cm , it operates with con- 
tinuous current from the city servioe, 
whieh is interrupted with a meroury jet 
interrupter As condenser of the oscil- 
lating circuit, he utilises simple sheets of 
window glass covered with tm foil sus- 
pended vertically by means of glased yam, 
and presenting a quadruple armature of 
surface 1 motor by meter A largi, 
flattened metallic wire and a double spiral 
of 60 cm diameter constitute the trans- 
mission antennae as shown in our photo- 
graph 

This rudimentary apparatus enables the 
skilled experimenter to show without doubt 
the incendiary action of the flertsian 
waves, although their eleotno intensity is 
a minimum in ootnparieon with the power 
at the large wireless stations now in servioe 
In particular M Leroy has set up at some 
meters distance inflammation of combus- 
tible materials such as guncotton, tinder, 
cotton, worsted, tow, paper, eto For 
example, by his observations upon small i 
boles of oettoa enclosed in jute wrappers The Ifl 

with iron bonds, os this material is ordi- 


narily packed for shipment, and of which one flf our Hw tf fkb StN 

figures shows three is a pile, he explains in the following rpjJE ideal condition in any transportation busianq m 
fashion the mechanism of *o-o«lled spontaneous com* i w j Mm *fl carriers ora loaded and mbtfat. TVs 
bustion which st times burst* out m warehouses or on condition eon seldom if ever be iuUy realised, bid In 
board ships accordance with the degree to whioh it b approximated 

In the course of handling one of the hoops which dividends will go up and oust to the oonsumer will go 
encircles the bales of raw ootton breaks or comm loose down The steam railroad is able to carry goods to 
under the setion of shock or *ome other cause, and a cheaply over long hauls frr the reason that single ears 
small fragment of the metal projects in suoh way as to eon be cut out of a long train and left an sidings to have 
form a miniature Hertsien resonator Then under ths a portion of their loads removed. If on entire freight 

train hod to lay up at every station for which {4 earned 
■' 1 1 111 goods, a transcontinental freight haul Would be a Hfe- 

long undertaking 

^ The dealer in motor haulage has found himself eon- 

fronted by the same state of affairs. It oast* good money 
£ to have an expensive truck and its expensive driven laid 

£ ^ out for an hook or two while loading or unloading or both 

g \ are accomplished The answer to this has been the 

t \ trailer, and the development of procedures under Which 

/ \ the trunk is seldom or never loaded, but simply hauls 

I I trains of trailers, these it leaves to be loaded or unloaded 

I 1 while it goes on with another Job of hauling 

Ini This can be carried out more or lose effeotivtly wherever 

I I motor transport u practicable at all But there is one 

I I field of transportation where the use of the train principle 

1 o I / u limited — and that is on the water On canals, m 

\ c=n=5v j a — / harbors, anywhere where smooth wstcr con be guaran- 

\ Ij || y £ teed for the duration of a tnp, a little tug con shunt a 

+ \ | I £ + vast tonnage of freight from one plaee to another in 

JIIJI I _ bargee, and go away for more while these are being un- 

JmL rW~ r loaded But m rough water towing becomes out of the 

| japElI ( 1 1 question, no the tram principle has never been applied 

V j ■■ ' " ^ 9 to ocean traffic Here we have the same old primitive 

WE -l~~ ?y U 1 x y conditions which would bankrupt a railroad in a week, 

■■ Tf — — -ppy f yep — -l-^- every ship that carries ocean freight has to be idle, 

— CC pljfescygs ■ 1 1 I iJITf jilj III during a round trip, for precisely the time which it take* 

_ to load and unlond her completely 

— -V! | fr~ — - The problem of reducing what our Freuob eon- 

\\_ /y — temporary L* Genie Cwvl calls the period of immobility 

■ ■ A y - comes down, m last analysis to the separation of the 

^Ira £/[ & propulsive unit from the carrying unit ImmobiUtv on 

fsj tBMU ^ land is reduced to the minimum when the locomotive 

Ed ■ 5s? is divorced from the freight oar and made a separate unit, 

Ed ^ — H — i wk or when the engine is divorced from the truck body 

m ■ LJ va and the traitor alone goee loaded If the motor element 

Eg T tgl is inseparably tied to tho cargo-carrying element, it Is 

EE obvious that when the latter is not in motion the former 

£555? '^33 cannot be It would therefore seem that the problem 

I Wmmmvwmmmtfm 2 tfS 

" .i — - 1 I.. i making loading and discharging more nearly instanta- 

General arrangement of the Igniting resonator os set rM J 0U * , a matter of fact, there k a middle ground, 
up for experiment b T ^ 

developed in England We give on our opening page 
diagrams of this system 

influence of the wireless ua\ » sent out from some It is pointed out that the oouise taken by the efforts 
station, sparks pass and mum hatily inflame the oover- to maintain a merchant fleet in the faoe erf su bmarine 

ing of the ootton m their imm dint, vicinity Equally, depredations has been such as to focus attention very 

the oontact between the m« talh bai ds of the bales piled strongly upon the conception of hull and machinery 

one on another in a car or packed in the hull of a boat, as separate entities, rather than as the single indivwbto 

may establish sn electric eircuit offering the conditions whole which they have always heretofore constituted 
of capacity and self-induction mcessary for the produo- IWays in building ships have arisen almost entirely 
tion of the phenomena of re* name In consequence, from trouble m getting the engines mHt and delivered 
when the circuit finds itself inti rruptid by imperfect cotv- It has therefore been quite natural toget with the 

tact between two bales incendiary sparks, apt to inflame idea that the engine does not neeemarflv have anvthina 


General arrangement of the Igniting 
up for experiment 


influence of the wireless wax » sent out from some 
station, sparks pass and mum hatily inflame the oover- 


e likely to be produced 


is name In consequence, from trouble m getting the engines mode and delivered 
li rruptid by imperfect cotv- It has therefore been quite natural tOgpt imbued with the 
diary sparks, apt to inflame idea that the engine does not necessarily have anything 



to do with the hull, and it is along this idea that Hie 
Snell system prooeeds 
The propulsion of the ships built under 
this system is rieotek. In general the 
motor and the generator are separate in- 
StaUattona Ths latter consists of a Dkeel 
engine or a steam turbine, coupled with an 
alternator The propulsive group in- 
dudes the helical propeller with Shaft *»d 
reduction gears, driven by eioctna motor. 
The screws and electric motor* urdfcsiihr 
constitute part at toe cargo-carrying huff; 
during a voyage tiny an oauaeotwt tip 


with the generating writ. This generating 
gmp Is removable fan* xmo ship to «*• 


other, it is token out of one huD and put 

The removable i menbqnhmj porttoss of 
the ship goee under ffa very oppatrpriote 

So*" ** ®S&***^S 

during a voyage, Ou iM at pert, the 
Hate outfit goes into the flmMagl**. 

**.*• *» »**■»! a. *Mk* 
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Southern California’s Burning Canyon 

Sbaie'Bearing Ro ck* Whole Slow Spontaneous Combustion is Manifest in Clouds of Smoke and Steam 

Photograph* l ) Kllwood Aihorton ■* 


T HE spectacle of rain, fire and flood all 
occurring at the aame time, is not an 
unusual night In some of the canyon* near 
Lot Angela# The moet notable example 
la near Santa Monica which m on the 
aoathern eoaet of California The pre- 
apHetw aide* of the canyon* debouching 
into the Pacific Ocean in that vicinity are 
composed of day and abate Whenever 
rain talla on three roeka, great clouds of 
•team rise from the canyons 1 he canyon 
create and face# are crowned by vitrified 
rook bumod a dull red 

It k reported by the early hiatonana that 
when the Mieaion father* viaited tins region 
ISO yean ago the nativee avoided these 
plapea. Tbev claimed that these ro> uteri 
oue oanyona were the abode of evil spirits 
and the Indiana could not be induoed to 
guide the pneate to their vicinity 

Hie three photographs accompanying 
this article were made during a recent 
rainstorm and show the bay of Santa 
Monica and its relation to the canyons, 
and the canyons themselves with the ruling 
clouds of moisture and gas During the infrequent 
earthquakes in this region die upper surfaces of the 
canyon side# give off sulfuroua gases similar to thou, 
noticed during rainstorms 

Actual flame has also been reported in one of thorn 
canyons, and similar phenomena are said to occur at 
certain places in Santa Barbara County, hence the 
oooutonal newspaper accounts of active ' volcanoes 
near tha coast of California lhe phenomena an 
evidently due to fires in the petroleum-bearing shale*, 
which crop out m there regions lhe cause of the fires 
w uncertain, they may be started by lightning or they 
may be a case of spontaneous oombustum Messrs 
S. 8 Arnold and H R Johnson, who investigated tho 
subject some years ago, say 

"This unique variety of metamorphJam has been at 
work locally in many regions of bituminous rocks in 
California, where a process of combustion of the hydro- 
carbon contents has altered tho naturally white, soft 
shale to a rook of brilliant rose or brick-red color and 
rendered it in oases hard and vesicular like soonaceou* 
lava The resemblance of tho product* to those of 
volcanoes and the existence of renters like soifntaras 
where the process of burning has been going on during 
the lest half-century has given nse to the statement that 
there were living volcanic vent* in this part of Cali 
foraia ” 

In drilling oil wells burnt shale has been found at 
depths of from 00 to 1,000 feet, proving that the burning 
has taken plare deep down within the oil-bearing forma- 
tion, as well aa at the surface 

Tumbleweed Becomes a Crop 
/"\N the farm, as in other plaore, the beet way to deal 
Cr with an enemy is often to make him a friend 
Sweet olover, now a recognised, valuable forage crop, was 
for many yearn among the 
most detested farm weeds of 
the Middle West The Rus- 
sian thistle, a tenacious weed 
of the Intcrmountsin West, 
has made its debut aa a farm 
crop under dramatic circum- 
stances. Stockrakms in 
dre tight-stricken regions cut 
it f#4 ansfied it axtenslvely 

ntfai «f a dtoooumged fan* 

tftigUe along its numerous 
breaches has an andieea series 
at tsutH BMMh mik 
bn! 

k«l tor Htw- 



When it rains the a 


a hetiom U flooded and the rock walk give off 
quantities of steam 


« lulky plant often several f< t wide ind huh It will 
flourish in deeertlike place* w In ro tot lu* u Hit only oth< i 



Stratlfleatka i t the rock la the burning canyon 


vegetation The Intermountain West doe* not call the 
plant by its original name It* home-made term, tho 




tumble wild is far mon ixpreasive lhe 
d< ml plant brinks >lf mvdilv at thu ground 
in the fall lhentli mud wises it lhe 
tumbleweed s «tru turc in ho tough yet 
resilient, that a plant will whirl for miles 
before the wind only stopping when hung 
up by a fence, ft ditch or mono other ob- 
struction Ho out of proportion to it* 
siei is the weight of tin Ing plant that 
it will lightly fly high m air during a 
hard galo 

Children in th< Dakota* Montana, 
Wyoming Colorado Idaho and Utah, And 
tumbleweed a splendid htt fall playfellow 
I wo big weeds an h triu wnd to a string, 
and in front of a wind tluv go hurtling 
d iwn thi street driven by nhnaking, 
h ippv hoys and girl* tt other tunes the 
wwd be i nines a kite attached te> a long 
eord dangling from a fish pole 

\no1 lit r wo* tern plant formerly re- 
garded a* undesirable is yucca or soap- 
weed vthnhin tin mlo l* found to make 
edible and good livestock feed The plant 
i* called soapweod because Mexicans and 
Negroes moke a soup from it* juice It is also called 
tlu Spanish bayonet, and the daggir plant from its 
shape . 

Electric Lighting Forty Years Ago ' 

A COUHFSPONDLN 1 bring* to our attention the 
following inti routing passage which he has trans- 
lated from la lUuttranon Fapanola y Americana of 
Madrid isniu if lanuary HA 1880 
lias Thomas Alva I dison solved the famous problem 
of Bionomics and practical lighting by elect ncitvT 
S< imtifie. tireles and groat gas companies of tho new 
and old world have occupied themsolvos with naught 
else for the past wiiku 

in date nom can an*wer this question in a correct 
sense if the world \ m wspap r of New York the 
S ihMriNC. American of renowned comi>ctenec in these 
matters expresses itself in the fi flowing manner ‘ If 
Mr Ldison a lamp triumphantly withstands the tent* of 
time it is unquestionable that he lias given solution to a 
difficult problem, that of creating what we have with 
such anxiety waited for in short a new practical lighting 
system eeonomnal and unable by the majority 

However we oonsider it our duty to acquaint our 
readers with what is positively known to date regarding 
the latest discovery of I dison demonstrated for the first 
time in Mi nlo Park on tho night of December 30th 
B> many experiments the celebrated physicist ha* suc- 
ceeded in placing small pieces of Bristol cartulin remit In 
tho shape of a horseshoe into an imaudesoent material 
less fusible than platinum and which obtains a degree of 
hardness equal to that of granite by the passage of the 
electric current 

The edjtor of The S< ikntivic American claims to 
have read a newspaper by the light of an Edison lamp 
hung at a distance of thirty-five motors 

These electric lamps may 
be attai bed on the wall in tha 
manner of gas brackets "fl 
It seems useless to tire the 
attention of our readers with 
a description of tbs genera- 
tors and machines which 
have cnablod Edison to main- 
tain Uectno illumination in 
all the houses of Menlo Park 
for a spare of ten consecutive 
nights with satisfactory re- 
sults to judge by the ao- 
oounts published in the news- 
papers Home of these as- 
sure that lighting by the 
electric lamp will bring a 
cheaper result than that sub- 
mitted by the most inferior 
oil, but as we have not yet 
sufficient data, we limit our- 
selves to express our wish 
that all doubts will be done 
away with and that Alva 
Edison’s new invention will 
be a worthy crown for hk 
already immense reputation 
in the Buentihc world. 
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The *‘Argu»,” a seaplane carrier buUt by the British daring the war. which carrlea 39 aeaplaneB la a hangar «»**•“ 

upper flying deck, for launching and landing seaplanes, 535 feel long by 68 feet wide which la clear ef 
masts, amokeatacka and deck structaree 

The Seaplane Carrier ”Argus” 

A Ship With a Fire-Hundred-Foot Starting and Landing Platform for Seaplanes 


*"a passenger ship which wos 535 feet long 68 feet beam and 40 feet 
deep was being built for an Italian shipping company Because! of 
the rush of war orders work on this vessel was discontinued but in 
1916 the British admiralty dt tided to take over tho ship and transfer 
her into n large siaplam i arner and this work was done at the 
Wm lioaidmore A Co b yard on tho C lyde where the ship had been 
laid down 

The admiralty had alrtady dono gome work along these line* in 
the case of the 32-knot battle (rinser ‘ furious whieh ship has 
already bten illustrated in the He ifntifk Ambiucan In the case 
of tho Furious a flying dork extending from stem to sttrn was 
built above the original structure of the ship and because of her 
length a long stretch of free and unobstruiti d platform was available 
Duo to the obstructions presented by the large smokestack the 
bridge, and tho tripod mast it was not possible of course to utilise 
the whole seven to eight hundred foot length of the vessel as a con- 
tinuous platform 

In reconstructing tho 1 Argus however it was determined to 
provide an absolutely clear runway for the wh< le 535 feet length of 
the vossel and also to build within her a large hangar capable of 
housing 20 seaplanes and the various workshops storerooms etc 
necessary in such an installation Wind tunnel tests made to show 
what air disturbances are produced bv the upper structures of a 
ship when driving at speed showed that to get the best results the 
spsco but ween the hangar roof and the flying deok must be left as 
open as possible Consequently the flying dt< k waa earned upon 
an opon frame-work consisting of steel columns braced diagonally 
as shown m the utcommpanying illustrations 

It waa also found that the emission of gases through the usual 
vertical funnel* of a steamship produce serious air disturbances, and 
consequently it was decided to connect the up-takes from the boilers 
with two large horuontal funnels ono on each side of the ship, 
placed below the flying deck, which would lead the gases to the stem 
of the ship and there discharge them These homontnl funnels are 
provided with expansion joints, and they are kept cool by means of 
ventilating fans At the after-ends of tho funnels are large discharge 
fans each about 10 foet in diaraettr winch are driven by 74 brake 
horee-power electrical motors 


Ihe flying deck is tirely clear of obstructions There”*! 1 * no 
funnels masts or pil t h rnse visible when the flying platform is in 
service Tho email ] il >t house shown in one of our illustrations 
can be raised or l v rid by hydraulic power It is normally In 
raised position, but ul u going into action It is brought down until 
its roof is flush with tl c flying dook There are two derricks forward 
for lifting the plants from the water, should they alight there, end 
btlow the after-end r the flying dock, which has an overhang of 
80 fat there are tw it 1 electric cranes for the same purpose 

Hu speed of th ship as originally designed was increased 
from 18 to a maxim im of 20t£ knots with an ordinary swvioe 


speed of 20 knots 

Below the flying d*< I t 
is 330 feet long by 08 f 
designed to aooomin I t 
This hangar la built i 
the roof above being m 


n.ro has been bmlt a seaplane hangar whieh 
\u i< with a dear interior width of 48 feet 
31) seaplane* 

> vo tlie original shelter deck of the ship, 
ml on deep web frames These frames are 
to a height o! 25 feet 6 Inches above the 


original sheltered d k Iho roof is bmlt of steel on widely epaoed 
transverse girders an 1 1 ngitudinal beams and there is a dear head- 
room in the hangar f d out 20 feet In the hangar is a thermo- 
tank heating unit an 1 ou tho walls are radiators, ranks for carrying 
torpedoes, and also at ivorhead runway for transporting the sea- 
planes 

In the storerooms art u ooraraodated spare parts, wings, propellers, 
torpedoes and bom I « and forward of the hangar are large work- 
shops fully equipped with machine tool* One of our Illustrations 
shows part of the w rk shop equipment, namely, a teet-house for 
airplane engines and pr pillera which has the usual protective netting 
around it 

The navigating bridge houses for officers, etc , are placed forward 
under the flying deok and only the chart-house ever appears above 
this deck The chart bouse is oapable of being raised above the 
flying deck level or 1 wered to a stowing position under the flying 
deok by hydraulic p< r When in the raised position, it oemmand* 
a dear allround view The chart-house travels in vertical guides, 
and it js raised and low< rid by a hydraulic ram 

There are two tie tricallv controlled elevators for lifting the air- 
planes from the hangar 1o the flying deck, and when there hre hat in 




TIN «W»1 hMpr MM dtak, which la 989 ft toag by 49 ft. wWa and a 


1 
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rente* the flying deck 



Th* M Arfus“ tinier way, Mote the clear flying deck and the (moke discharged aft The uptake* from the boilers lead to two horizontal 
fluuteU extending ait, «M m each side of the ship, which discharge the gases astern, where they 
do wot provoke air disturbances or eonfnse the flyers 


use, the hatchways are dosed by sliding platforms The after lift long hills of cobblestone just as they an delivered from the dredge 
is 60 feet long by 18 feet wide and the forward lift is 10 fuet long by stackar Whatever silt and fine matin il is excavated usually seeks 

34 feet wide Baoh of f^hese can lift the largest Service planes the lower levi Is through thi mtersti is of Lin stums and is thus lust 

with the wings folded back As eoon as the planes reach the flying Practically no vegetation grows naturillv upon th< tailings piles, 

desk, the wings are swung forward and ooupted op and the machine and until remit years no ilfort was male to utilisi the great moun- 
ts ready for flight tarns rf rounded atoms raised by the in l^is 

To facilitate the landing of the airplanes on the after part of the The lands dredgod win usually rocky rive r washes barren of vigo- 
flying deck at night tune, special dluminatlltg arrangements are table growth imapabh of raising rops and in many cases were 

provided for the guiding of pilots. In addition to lamps at each subject to overflow and thus rendind unsuitable for jiermanont use 

sido and across the flying deck to guide planes Vrhep landing at night, Occasionally, howivtr uu orihaid tra t or cultnatid field would 
steam jete are fitted forward at each side and at the stem of tha ship be embraced within the dr< tlging an i and tin value of < hi land for 

for guidanoe of the planes in miknouvenag during davhght To mining being gnatly in excess of its x ilm f >r agrirulturil or horti- 

retard the aircraft when they land, a special Arrangement of wire oultural purposis tin lands passed to f hr dre Igmg compuiucs and 
mattresses is provided were mined 

In addition to the storage for airoraft in the hangar, provision is Fortunately for the Stnti the pionu r dr lgmg men win made 

mad* for carrying them on the flying deck, iw which case a timber U p of the ty}>« that bilnv d m devcbping iviry resource of (heir 

palisading can be raised about this deck to act as a wind screen community They had other intcrists m Uu vicinity— ori hard*, 

The pabsadee are so arranged that they can be Joined simultaneously ranchos clcitnc railroads— u d th y dii n it like to ste even appar- 

14 feet above the deck level Outside of and arbund the flying deck r-ntlv barren lands abandon 1 aftir tli dr< lgcs had lakm huge 

is fitted a wide safety net fortunes in gold from lin it it the mirfacc So whili thi number 

Two signal add wireloeS telegrephv moats a» arranged as shown of the gold dredgis was multiplying in 1 thi si tr h for newer dredg- 

above, so that they oan be lowered flush with tha flying deck There mg fields was lontinui d si vi r il of t In largi st ijk r it irs at Or iville 

are special contrivances and wuichee for ovextukAlteg all slack nggmg, organised a company t > ioiuIi t exp rim i ts m utilizing thi millions 

this also applies to rangefinder and gun control Instruments for use 0 f tons of cobblestones turmii uji by tl I > its A ruk crushmg 

with anti-aircraft guns plant was constructed in thi midst of thi tidings pdeH and more 

The ship is artned with four 4-imh aati-oimoft guns which can than a hundred thousand dull un was spint u an iff rl to irush the 

also be used against submarines and two 4-*»oh quirkfire gun* tailings Owing to thi extreme hirdmss ud thi rim lid smooth 

They are so planed os to afford all-around Mid overhead protection character of the cobblmtoms liowivi r t) i ret sitm | ts t > pr iduee 

Our thanks are dp* to Messni Wm Beardijwre * Co, the builders tt cominerrml produit wen failins iui tin irtnuv roik-erushmg 

of the “Argue, lor our photographs and to London Engineering machinery was inadii|uati t > nu it thi strep il ux vir thi ojjere 

for the descriptive matter of this very interesting ship ators persevered and Biink. unothi r humliid th usand I dlars in new 

macluniry designed isjitmllv by their engmiirs With a plant 
Valuable By-Product* from GoU Dredging built almost entirely of muiganihi slid thi i obbh stones were 

By Arthur L. Dahl conquered, and various sms of crushed rx k wen pr id iced 

T HE mining of gold by the dredger process hoe been practiced W ' l >‘ Poetically unl.m.tid quant.tus ,f .rude m itirml available 

throughout the world for many years, and in this oountry the near tluttr P lant » the dredge min thought 11,1 r< turns from tbur new 

dredging eenters of California have enabled that htate to remain in industry would equal that of gold dn lging hut thex soon found 

the front rank of gold producer*, m spite of the virtual suspension of tb * 1 jt wfte nctossury f xr tin m to rrenli i market f >r their product 

hydraulic mining and the decline of many of the larger lode claims Their compditors who sold natural eniHhid rotk of a nofUr nature 

Many millions of dollars’ worth of gold are annually taken from the spread reports of the extnmc hardness of thi new pioduit that pre- 

earth by the California gold ships, and hundreds of acres of ground v * ,nte<J 11 fro,r ' knitting j.roperly when usi d with cement and a great 

are plowed to a depth of from lfi to 48 feet m the quest for the gold. d*d of P^neer work was necessary to get the new material intro- 

Under ordinary cirou mstano es, when Jand has been thoroughly duced lnt0 neurbv markets But the men back of it were fighters, 

dredged it is abandoned, and the up- turned aoO is left m the form of (Continued on page <40) 




A portion of the dam, eeen from the power-house roof 


A general view of the Cheoah D*ra during ctutncdoi 


Tennessee’s Big Dam 

I N connection with a big aluminum rehnory at M ir 
vflle 1 enn a dam wur implntiid last winter after ti 
years wt rk that ranks among the very biggest f its ra< 
In this country it is sutf aimed only ly the Hoosev 
Dam — and by Niagara lulls if w< ari to 
permit Nature to er ter her hand work i 
the content for priority 

fhe new dam is loraUd at Chuoah 47 
miles from Knoxville The services of 
1 300 men were required continuously in its 
construction It will yield 80 000 h rse- 
power when arrangements are ximpli t«d 
for the utilisation of that amount an 1 it is 
to be supposed that this will be ei ough t 
meet the demands for a wl lit evi i of sui h 
a voracious consumer of clew tncity as the 
refiner of aluminum 

The dam is built in a detp ravine with 
towering natural elevations on both Hides 
A< cordingly the discrepancy between its 
length at bottom and at top is not so great 
a* is often the case it is 350 feet long at its 
foundations and 735 feet along the crown 
At the base it m 175 feet thick tape ring to a 
width of 12 feet at the top Its height 
from the lowest foundation footing to the 
crest is 225 feet while from the surfaoe 
of the water to the highest point of the dam 
is 210 feet It oontams 200 000 oubio 
yards of concrete — and a cuhio yard is a 
good deal bigger than the average intuition 
would picture it Perhap« it would be 
more impressive to point out that 200 000 
cubic yards is the equivalent of 5 400 000 
cubic feet and to bring the matter still 
nearer home a cubic foot is just about 
twice as big as the average apartment-house serving 
of ice 8o if the dam were ice and available for 
distribution to a single consumer it would last 
about 50 000 years 

A good many impressive statements are made con- 
cerning the amount of wator Imp mnded behind the 
dam Of course this does not compare very favor- 
ably with this feature of the Ashokan Dam by 
means of which New York is assured of a supply 
of pure mountain water for Cheoah Dam occupies 
no such strategic point as does the other one named 
Neverthelees, when the gates of the completed 
dam were closed for the first time it required six 
days to fill the lake behind the big structure a 
lake 13 Rules in length As the water that flows 
over the top of the dam strikes the surface of 
the river below it raises a spray over 100 feet high— 
a spray that ean be compared only with that of 
Niagara It is suggested that had it not been for 
the heavy nuns of early December th< proonss 
would have taken perhaps three times as long 
To dupel any doubt as to just what the figure 
80,000 home-power means we are told that the 
Combined consumption of Knoxville ( hattanooga 
Nashville and Memphis for electro light and power 
la but little over 70,000 horse-power These cities 
bad an agggregate populate n in 1010 of a third 
of a million and doubtless have increased ma- 
terially from this figure in the eight yean that have 
elapsed since then 

to interesting item, that puts the project almost 
Id tb» dess with the ( atakill Watershed which sub- 
merged Whole villages and long stretches of public 
road is found in the fact that over a milboa dollars 



wirth of construction work n eitb nmplcted for it can look forward as the result of the operation of the 
u usw branch of the Southern Ra I \ ly was bought paid dam 

for and flooded by the builders f the darn Thu rad The water went over the top of the Cheoah Dam on 
rond relocated its line at a high r grade and was glad Friday, December 13th— so it is obvious that the 
to do so in view of the big increase m business to which aluminum people are not a bit superstitioua It was 

hoped to have the dam at work at its full 
capacity by March 1st 

Tbe Aerial Bos 

A PASSENGER air-line ' oetween 
Cleveland and Akron, Ohio and other 
cities within a hundred-mile radius seemed 
a thing of the immediate future when 
Ralph H Upoon, a prominent aero engineer, 
stopped out of a dirigible balloon that 
had landed on the roof of a hotel in 
Clevelands busiest metropolitan asetion 
at 7 30 o dock on the evening of May 33d 
The balloon carried Mr Upeon and 
Major C H MaranriUe head of the army" 
navy sir training station near Akron Ohio, 
from Akron to Cleveland to be guest* at 
a banquet in the hotel that evening The 
trip was made in the face of a stiff Wind 
in about an hour and although both wind 
and ram interfered, a landing was effected 
on a platform built on the hotel roof of 
30 x SO feet dimenaiotis 
Upson who planned the trip, told 
members of the Society of Automotive 
Engineers of Cleveland at whose darner 
he was guest, that a 13-passenger airship Was 
being constructed to make flights during 
this summer to the hotel roof from Akron 

The dirigible Was Steered slowly orsr 

iglble landing on the roof of a hotel in Cleveland Ohio, during the hotel, and ropes wote thrown down 

a reeent trial flight to watchers on the platform The ear- 

riage of the balloon was drawn down slowly to ttri 

platform After the passengers haAbe en discharged, 
tbe dirigible returned to Akron 
Mr Upson began ballooning in 1000 in France 
In 1018 he captured the Jamas Cordon Beasitt 
cup by a 500- mile flight fat England and m 1013 intro- 
duced the army kite-balloon on the Mexican bonier 

Recmt Expiries «f Kafet Vwkgao, Jgrm 

O N May 30th, 1010, the volcano ef K*ktt in 
eastern Java burst into violent eruption enuring 
meat destruction and extensive loss of til* Is. the 
District of Bnngat sod in the vicinity of BtHer 
flat. 8* S long 113* 18) Chtr photograph AhOWU 
Kalut volcano at ope of its more mow periods, 

usually trifhng activity haa bufft, x 
One is MMr Wtpwed bo toad or«Mge#»Jfl 
frequent and violent vpfemrio UsHrity bma the 
Javanese cental*. Java Wp*t A W most pro- 
noanoedly vtfleame ragkmd ef worid, lor. Hi 
sue, numbering IS or 1* active vstamti eona wad 

He character d term ftflm to wdotede s tUWU iw ti 
activity, and Is fM k*mZ MtemSg* Mtp 
in the Java^umAtra vt*to*i**tod*. Uimmm 
Javanese cones sfaow-btH.riM*. activity eimtimihtg 
to surf* ajee&tou of mm** m& mmt mmmm 

•* aswttvj m9 
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K wlpd «Ml pro- 
JiMMU «*o upper afr- 
■RMphaie * aloud of dust 
tlMt persisted for saveral 
yMrt'aod produced the most 
nMxNfiqWn t twilight ooloo- 
U* that educated men had 
Mwrssw fit ue*thea TMtant 
Vbfakftie explosions elsewhere 
have also been accompanied 
hystodlarfy oolored twilights 
mt it Ik probably owing to 
«y»MHoktion of idea* that 
VM 0 1 our daily paper* 

We recently cautioned u* 
to be cm the lookout for such 
phenomena again However 
there is no information yet 
at band to indicate that thin 
recent explosion of Kalut 
attained 'the violence re 
qutaite to produce euch 
effect* 

Volcanoes are predonun 
antly developed along great 
break* or faulting* in the 
earth'* cruet, and in or near 
the present sea ooaat* It 
waa long believed that these 
two facte were of great 
significance concerning the j 
origin of voleanoee hut 
many have also been found | 
in location* where neither 1 
see nor present topography ° " •ff* 11 

and fracture, can have been Wreckage of the k>* 

of any determining value 
and the earlier view has been 

modified It ha* finally been concluded that the heat 



Wrack age of the lower left wing of VfC*|, ds« to ponnding ef the *eaa in heavy weather Note that 
the main traaees, wing beams strata and tie* are intact 

jt 

iuded that the heat We publish two photographs of NCI taki n upon ing a continuous boa 


betrayed by volcanic activity u probably a remnant of her arrival at the 4aores winch * 


the original heat of the earth when in a much more highly 
heated state and that the molten rock or magma is 
largely a remnant ef the original molten globe The 
water which escape* a* (team in nearly all eruption* — 
for it h«* been recently proved that it i* water — is 


i unvas covering '1 ho boat 
and the outrigger frame 
for carrying the tail seem 
to be in good shape and th 
tail itself excopt for a sligl t 
tear in the canvas seems als i 
to h ivt nome through m 
pretty good condition 

11 first and obvious lew 
sol is that it will never do 1 1 
place tin present type of 
t anviis Covered wing so near 
l > the surf i o of the water 
One way out if the difficulty 
wou] 1 tie t > abandon the 
lower plane nltogither ex 
cept pi r haps for the middle 
third of its lingth in the way 
of the mgines and build the 
future flying boat a* an out- 
and-out monoplane with the 
tarrying surface 15 to 20 
feet above the sea If the 
size of the monoplauo wmgs 
would be too largi and the 
rawing of weights would 
render the flying boat too 
unstable the only othi r plan 
wi uld be to provide lunge* 
at thi panel point* adjoining 
the tngmee and have them 
so arranged that the hmge 
could bi quickly unlocked a* 
soon as the boat reached the 
water and the wings swung 
baik into the longitudinal 
position and made fast to the 
boat structure Ihia of 
courm would involve build- 
to the tad structure in order 
h the swung back wing* could 


highly interest because of the lessons which thiy teaih for made fast A boat of this type with greater beam for 

pna u as we notod U*t week, Admiral Taylor in proposing the stability could be handled in a rough Hea 

The construction of th«*e boats stated that they must be A* t > the quint ion of what type of airplane would have 
tons — seaworthy that is tp say they must be us apable of the but chance of crossing the Atlantic in a non-stop 

ter — i* functioning when on the surface of the sea as when they flight it l* dividid betwein the small single-engine high 


probably in large part an original constituent of the are in the air Jt » imtirob logical on the part of the spud plane and the large mulLiple-ongme plane of lower 


molten rook, and i* associated with a number of other chief instructor to lay strong emphasis upon this n quire 


1 he former has the advantage that the number 


s explosions and eruptions result from venation* i; 


prasuur* within the earth * crust due to slow valanomg continuous ft 


r the land plane ta that it is not obliged to make a greaVr possibility of getting aiross o 


movement* of the segments of the earth In the o 


it from land to land but may if it wishes before a sudden change for the worse of weather o 


e down upon the see for a replenishment of its fuel ditions occurs On the other hand the breakdown of the 


of the less violent eruptions the stresses within the hot supply, or the adjustment and repairs of the engines engine means the loss of the whole trip 

earth are relieved rather gradually a little at a time, or even of the plane itself lust now British opinion favors the construction for 

the violent and cosmically significant explosions seem Therefore, a flying boat if it w to deserve the namo a straightaway flight like this of large biplanes, carrying 

to be the sudden relief of stresses which have been slowly must be seaworthy, not merely m calm weather but a plurality of engines five t 


accumulating for centuries until the critical point of the when the wind is Strong and the s 


superjacent crust has been exceeded 

The Transatlantic Seaplane of the Future 


e high These be with the engines arranged in banks within the nacelle 


two photographs show that in the present slate of the and with chain or shaft transmission to the propellers 
art ws have yet to build a plane of the type which TA ith a plane of this tvpc two or more engines might 


ii his original memorandum 


l Atlantic was undertaken as we showed last week, strong winds upon a rough » 


in conformity with ita plans formulated during the w 


while bting towed to port, and the other 


for building a fleet of anti -submarine flying boats, which wrecked in what m obviously its most vulnerable part 
would be espabte of flying to the European submarine namely, the lower wings lheae picture* testify at 
acme under their own power Although the close of onoe to the strength and the fnulity of the wing structure 


be out of scrvici without rendering a descent necessary 
Thu placing of all the engines in the nacelle and 
under cover would make it possible to effect repairs 
change spark plugs etc while the machine was in 
the air 

lu closing we wish again to bear tribute to th* pluck 
an 1 skill with which Commander 1 owers navigated his 


the war ended the need for flying the boat* over for They show that, in spite of the heavy buffeting of the wrecke i craft in rough water for 


program fur the purpose of obtaining the valuable data The lower wing-be*nu»a 


which would be acquired in a transatlantic flight 


line, what collapsed « 


if the heavy buffeting of the wrecke 1 craft in rough water lor over two days ovsr a 

io through the ordeal intact distance of some 200 mdes Everyone should see the 

in plaoe and apparently in moving picturen showing NC-d driving into Ponta 

the transverse nb* and tbs Delgada harbor before a stiff wind and *ea 
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A New Bank Deak 

Bjr Cosymlne Wilson 

A BANK desk of great convenunot 
to the banking and commimal 
worl 1 ha* reoently been mi anted b> V 
K lall* a bank unphnee of f hiragi 
The Fall* desk prove* it* eflicuncy in 
that it roduoee floor space ordinarily 
used by one half and inorease* the 
efficiency of employee* from 10 to 15 
per cent 

A little adjust menl if the top which 
may be rained or loweied it will a* any 
ordinary lid nnd pronto the dank become* 
a standing dunk for assorting checks, eto 
with lid down or a bookeeper * desk for 
computing machine and ledger, with lid 
up 

Wbui the top 1* folded back the book 
keeper sit* on hi* stool oblivious to hi* 
best pal* or the prettj girl* at the next 
desks because ho is shut off from every 
thing but the buamoHS in band 

On the loft Bides of thi liookkeepef are 
two drawer* thi top of which may bi 
u»ed for a shelf on which to place the 
work for recording On the right aido 
is another #helf somewhat lower than 
that on the Ipft which is used for ledger 
rack and 1< dgor The « liter *pau 
accommodate* the eomputing machine on 
its own stand 

Desks rouge in pnoo from $00 to $125 
according to requirements They are 
made t » order to fit any bookketpiug or 
computing machine used in commercial 
or banking work and tc carry any 1 >o»o 
leaf lodger rack, or tray or the larger 
sheets of the Boston system A popular 
sue la two feet two inches long hvo 
feet six indies wide nnd 41 or 43 inches 
high An adjustable light with improved 
knuckle joints which enablo the light to bo 
used freely m any position accompanies 
the desk Many l anks of Chicago and 
other large cities have installed the halls 
bank desk in the last year and found it 
mtisfactory 

Hie Motorcycle Toned Taxicab 

I T has remained for the English to 
develop the conventional motorcycle 
with aideoar into a public taxnab By 
building a somewhat heavier and longer 
sidecar than usual the hnglish have 
arranged it for carrying two paimcngers 
while the motonych cornea tho dnver 
all as shown in the accompanying illus- 



A desk that can be adjusted for standing and sitting jobs 


tration 1 ho si 1 tar is providod with a 
top and sidi curtain* making it available 
in nil kind* of wiather The springs are 
said to bu pr >f • rl> d sign* d and dis- 
tributed so as to 
take oaro of roil 
irregularities All 
in all the motir 
cycle taxioab 
oovers any die 
tame in bitter 
tame than does the 
automobile an 1 
the fare 1* < m 
sidorably ch( np r 

A New Idea is 
Hand Punches 

N O othir punch 
< an be oper 
ated all day with 
as little fatigue to 
the mechanic as 
the one shown m 
the accompanying 
illustration at 
eordiug to its in 
ventor And he proceeds to explain this 
ease of operation by pointing to the 
absence of long clumsy handles the 
fact that the operator in brought close 


to the material the punch marks arc 
foil w d quickly and accurately, the 
pi 1 in < xtremdy light m weight the 
a t h puck and positive only half a 
turn of the lever 



This little hand punch doe* work with 
a minimum of fatigue 


In the illustration taay 
deep throat and owwMt 
disappuanng rtnppm, . 

ho punch and punch auuk sat f 
operation The design 
aboet* to be punched with d«MW 
Abo, the design b eueh aa praeti — , 
eliminate breakage, out iitdti. , 
will not leave a bur on the metai, i 
cording to the inventor's claim* 

Colapaibie Tube Holder 

fT*HG use of collapsible tube oontaHisrs 
‘ for tooth pastes, oold creams and toilet 
articles b too well established to require 
extensive explanation And it is also well 
known that such tubes, convenient aa they 
are are open to the one objection of becom- 
ing unsightly when thou- 'ooniente an 
pretty well reduced and the tube b more 
or less of a shapeless mas* To overcome 
thi* objection William J A Brand of 
Brooklyn N Y , has invented a almpb 
U-shaped holder which screws against a 
wail and which serves to hold a o o Uapsib le 
tube in an upright position with the spout 
below Thu* to dispense the content* tha 
user merely has to press the ooUapsible 
tube held in the holder starting at the 
upper end and going further down a# the 
contents become less and less 


being required to 
drive the punch 
through metal the 
handle above the 
center keeps tho 
punch naturally 
upright the 
punches and dies 
are more oasily 
ohanged tho punch 
may be easily 
clamped m a vise 
if desired and 
there are no pipes 
to 6t or adjust- 
ments 1o make 
The new punch 
is intended for the 
tool lut or shop 
It iB powerful 
compact port- 
able and speedy 
It weighs five pound* and u 9)i inches 
long It punches AAA and H inch 
hole* in mi till up to 10 gage It requires 
little oiling and no adjusting 


Shown 

/”\NK of the large mining companies 
v-S has installed shower baths for its 
mules that wo* In the mines The 
idea* of humans treatment far the 
laborer that are being used by all the 
largo companies hare hero extended ho 
the animals, and the tired mules or horses 
that have worked aH day in the tunnel* of 
a mine are refreshed by a bath that leaves 
them relaxed and ready to rest. It has 
been found that the animals that an 
taken oaro of, given a good place to sleep 
and otherwise treated kindly last Sfuch 
longtr on the job and do better wink. 
The framework of the shower hath ap- 
paratus is like a stall into which the Wide 
is driven From a water pipe on top of the 
structure throe sprays are placed at equal 
distances so that when the water la 
turttod on the animals back is covered 
with spray AH the dust from the quid 
is washed away lea vine the beast fresh. 
At first the raulee wore somewhat ftp- 

pudou* and fearful of thb contrivance but 

in a very short time they needed no pen* 
euamon to enter the stall for a shower 
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unfailing dependability is a characteristic 
inherent in every SERVICE Motor Truck. 


Win Qreenabery, in charge of transportation for one Of the large depart 
meat stores of the middle west, speaking from a broad experience says 






Recently Patented Inventions 

Britf Dticrlpliora cf family PtMkd Mtchankal «mi Ehdrkol D*eka, Toth, Ftm j 



to STEM OF CAMOUFLAGE -O H Bam- cask* having a removable cow bakJ ^ P**<*_5[ *° *** ** ** l". 1 * 1 !**'* 11 .'.g* 

mm 4 J 51 H Barks Ave lto*«** Vfash The screws. and provided at la Wttf sod w «h a hi »d *“*«^V""*** 

Invention ho* for lu object to provide • system *r dome portion tn whit* J* housed tfcs tonsionto# fo»7 be ntfehad at any Hay *0 M l owUn wy 
yf tamoufiagi adapted for u m> with vessels forti- dartre me subject-matter of the aforesaid P«t» ln l u *®.*"f }**“*“?* , ; 

Ilt-ftll >ne alrt tinea and the like wherein mean. joiMJSR GUARD— J A DsNoow 807 ** ” ^t urther oMeet Is 
n provkfod for dtirhamfog oil smoke steam or M *sten Ht Buffalo N Y Tbti Invention hM Z > T^^^Z!^J^S?SL -T-sS? 
hemi *1* from the side. of the vwt to cnocaai lu (>1>Ject to proyjdi » device of the character * , to ^ WM? 

he name or Air instance to keep the aide* free mdfiwi for guarding the cutting blade* of a prw»e m nm 

’umlt for cooling the v«ss< 1 or for quieting the jointer (l prtV ent injury to the finger* of the AUTOMATIC IGNITION OOUTKOu 


UMIrtMl Dcvtcoa 

El BI’TItOMAONK I'll 1 l Ilk I Ku 1 
DEVICE —A Paqiin IfiJ Marguetu 
Moo treat (Juebet Canada Hi inientkii 
Igtrw to a device for testing tin Iwirt < f a 
magnetic tube for loratln* tlu prosem* of 
lectio* edge* lump* and otiur lmixjrfrv tlon* 


i print ipal objects width tin invention baa in 
ew an to protect the rifling band of ordnanoi BeL 
oil* Ui adapt p*< kings for u*e on aboil* of 
lorul different dice* to facilitate the exposure 
tin luuuls and to adopt packing devil t* wiilcl) pp-^p, 
av l» uaed a numlier of time* machlm 

1MBHOIURRY FRAME — r OxiHAitA BO -loc |, N 
Uertanla Ave Honolulu Territory of UawaU pe Joint 
lu lnvontiim relate* partkularly toon t-mbrold- d«dn-d ti 
i franu having colloes to rectlvt I lie fabric , wuw u 


tTungUadeTof a *«*“*» air pr™ to the tito. ^ 

the finger* of the AUTOMATIC IGNITION OONTaOLv-f*. 

M Eduokt is Third Attorn Were Dhhttk. 
Minn The lavontton relate* to stictrlc droutt 
E 1 ip' ci »i trotting median Wm tor um to cocueoUon with 

j J the Ignition circuit of an automobile engine Ah 

■4“ — ' object 1* to provide an Ignition cutoff (Oran aoto- 


o be installed on any 

10 lo throe Inch** may 
the guard When It 1* 
lvcs the guard may be 


- f 

■i L 


until an oiMtruoUon la reached which result* in 
the giving »r a signal 

SHADE uoi DKK FOR El E( 1U1C1 UII'B 
W H Putt o rv and J F Momton HIS Herml 
tago Ave 1 ronton N J Hit Inventon rt late* 1 
to shade bolder* adapted for tme with an ordinal y | 
Incandescent lamp *ockot \ *p« file object 1* \ 
the provision of a holder having * rocnod v< ntllai [ ' 
log aparatu* In combination with a protector 
width enclnrlM th< lamp »ocktt atul rests on tin | 
•hade holder In apacod relation Ihureto when by I ' 
rain and dust are prevented from end ring Hit 
•hade although free space I* provided tor the 
circulation of the air through the apt rture* of the 1 
holder 

Ot latermt lo Firaim 

CHICKEN BROODER -R It Mih«ai 
M ilford Texas T bis Invention rxlates to poultry 
raising and has particular referomv lo the can 
of young thick* Among the ohjorw is to prm ido I 
a broodor adapUvl es lertalli for outdoor use or 


NHIPPINU RBt mAllh-H Hakkov* IB , 
Wsshingum i lace New A ark N Y fhi object 
ot the invention Is to prat ide u sldpping receptacle 


tilt tly small sin and without M 
ilvldual pocking of tlie bate ' 
8AKKTY DEV 10k — Ci If 1 



Independently of a poultry 
oomprtse* a hollow pyramkla 
a source of heat within Uie Is 

suitable roof tho protluct* i 
conveyed outward through a 


I OS MAKING APPARATUS —A M Fow 
taw 1800 Diamond Ave S Paaadona C al 
The Invention relate* mure particularly to moan* 
utilised In connection with let forming cans and 
other container* whereby to agitate the fluid 
contents of the oan during tin fi mixing operation 
In order that clear clean lu may tie formed from 
tmdi* tilled water the ohjwl U lug the provlalou 
of a simple arrangement width will at old the 
balky attachments now In use reuulrlii* constant 
attention 

BAG FASTENER— J W Kst r«Artw 1710 
N Monroe St Baltimore Md Tht object of 
tho invention Is lo provide met hanlsm lu non 
Motion with bags fo set ttrelt connecting Uie ends 
of the frame that is on opfKwlte side* of the hick 
the met hanlsm comprising spring controlled 
eatehs* arranged to be released by push buttons 
outside the ha* wherein means bt provided for 
normally holding the catch lu released position 
no til the parts of the frame are separated for the 
opening of the bag 

MOVING PICTURE CAMERA H M 
Lawwow 1803 Vy*e Av* Brooklyn N Y A 
9 «cMc objact of Um Invention is the provision 
Of a moving picture camera having means for 
W tf W u rt M T the opening of the shutter «Uh the 
Isb*. removing the film from in Une with the lens 
to an oat of the way portion in cooperative rela- 
tion with the lans whereby the camera can be 
retot m— d II Meat repoatng any portion of the flhn 


milk (an* whereby whin (lu devil o is opt rated 
the lid will ticks kod in plaoo and also 1m prevented 
from tailoring the noth of tliu t tut too far : 

h VMr SHADE AND SIMILAR PLAUED ] 
AKTIOLF — A ItHvtss oddrem Iouls Loti 1 
HM Rreadwai tare lev! Stmson A Co New 1 
Vork N Y Du object of tlu Invimlkm 1* to 1 
provide a lamp shade dud • hat or similar plaited 1 
article arranged to permit tht user tn qnlrklv and ’ 
conveniently tnlarge or diminish the artk.lo in f 
shut to suit tilt Ustf s d wiles Another objet t Is 1 
to aerurtlv hold tht plaits in an adjusted position ’ 
to reinforrt the plaits and to privmt distortion 
or limpness In damp weather 
SEPARABLE Bl I TON A J Lt bab care I 
Strong 1 reducing Co HI Fourth Ave Now * 


FASTFNKR — J V Woodworth lit) Broad- 
way New Vork N Y Thl* Invention relates to 
snap fasteners of tho stud and spring member 
typo its object is to provldt a fastener arranged 
to easily prtws the stud Into engagement with the 
■ptlng member and prevent wcldniitg] disen- 
gagement Another objtxt Is to provide rtsdlient 
retaining member* capable of yielding easily in 
one dim i loti and u> restrain Hu. spring from 
i hiding easily In an opposite direction thus 
requiring considerable frireo to disengage the stud 
FOI DINO SWING CHAIR —A F Battier 
IB Ward Ave Trenton N J This Invention 
relate* particularly to a folding chair or cot 
adapted to be adjusted for use tn either sitting 
reclining or any intermediate state being adapted 
to he folded into very small space for storage 
purposes and one which Is designed with wu—s 
(hr causing the swinging thereof hy a simple and 
convenient toot manipulation Irtdcprndret, how- 
ever of the Hoot or atbtt stationary object 
toriw* Tieln 
ANIMAL SBKAHa, — E 8 BARTLETT, 

Boot 1488 Butte, Meat The inventloa be* fee 
it* object to provide mechanism tor wuwftH| > , 
the shsare with the otsrratlcg mschanistn, god taf : 
oonnecting the operating fork with tbo bi*da 
The present invention Is in Imp ro vement attrj 
Patent No 1 296 87s granted to the same Jnvratot ; 
December HRh l#I« sad to* device cc mnH itt * a 


I to *au ) uidltw and more particularly to a saw 
handli t r double end mas tutting saws callable 
of resit ml |Ulck attachment and detachment 
tlie ol J « ( Ik Inn to prtnkh a construction of the 
several parts wJurtbv tbi connection may be , 
rigidly i unialned at all timr* 

Machlwai usd Mtdnaieil Dwvtoca 
MA< HIVE FOR MEASURING AND WIND- 
ING VI A J I PAPER IN COMMERCIAL 
ROLI s — J Cmiwi 271 1 Duncan 8t fit Joseph 
Mo Ui in\ antion relate* particularly to a 
machli hr winding roll* of wall paper from 
what i known as Jumlio rolls In which form 
the | t| r la supplied to wholesaler* from the 
fact, \ lie primary object 1* to provide a 
macJiin whl h will act ismtteuouely In a wholly 
autoiia i t) anna to wind and discharge the 
rolls is » nd and rn*et the part* for oarh *ub 
nquetii r II 

HOI l/t MAI BORIN I DRILLING 
WI1IJM IN D TAPPING MACHINE— W 
w f 'I (I n Defiant t Ohio The invention 

rtlatt-t tial working mat lilnm t(« object I* |« 

pro' 11 utitlut nore rmiertaJly drdgned for 
hea' ' N l ail 1 arranged to penult t be operator 
lo r dly I awn the speed of the spindle or 
aria r t nllng it the nature Of the work to be 
ck nt a I low and without danger of stripping 
the Itttl ftl gt ar whet Is of the speed changing „ 
Keating lit thtr oljntl Is to provide an auto- 
matic ia lalli fid mechanism for thcTtptndle 
to fro 1 1 1 latter 1 1 a dtsdred siasrtt 
Musical Dtvka 

sot \1) RON MOl NTING -W T Larin 
long Md Ibt invention relatrn to phono- 
graplik t I aril a Vn ol Ject Is to provide a tone 
arm lu 1 1 ling as ont nf the osststUai features a 
condul at m< intod upon tho cod of the tone 
arm as to ht ca able of being swung rontplstdi 
bat.1t t it of ih way making the turn table 
acCHwil It for tlie placing and removing of the 
records tn Kter object is to provide a repro- 
ducer n 1 k adjustably mounted upon the nud 
of tht so nl conduit adaptable to both vertical 
and I »t mlh t ut record* 

Railway* aad Their 1rrs****ln 
DKIMINU VALVE DEVICE FOB LOCO- ” 
MOTIVES -U M Lnxucr ig»o Prororo Ate ° 
East < k \t land O Tbe object of (he Invention " 
U to provide a mean* of supplying saturated u 
steam from the boiler of the locomotive faxta ’ 
pond 1 1 >f Hu regular throttle and oennectkms * 
tolh s « am < hml when the odd throttle Is dosed 
and tl 1 si motive Is moving either by It* mo- 
mentum ot tlown grade Te accomplish this E 
noun um is m*de of a drifting valve connected 
with tin «uwm chest* and the boiler to supply t 
saturated at, am to the ohrst th* valve befog T 
provided wl h an automatk shut-off to ckae when 
tlie steam In the steam chest reaches a prede- 



moblkj engine which is operatively combined with 
the throttle valve operating merhaatam In such 
a manner that upon closing the throttle th* 
ignition circuit is automatically broken rendering 
the engine deed and causing it to run against 
tht ooiupreealoil in tlie cylinder* Um* providing 
an effective) brake 

JACK— H D Bar island of Rarotonga 
Cook Islands New Zealand The invention re- 
lates to Jack* of the screw operated type wherein 
pair* of toggle levers see provided having at one 
end a base and at the other end a head for en- 
gaging th* object to be lifted, the screw having 
threaded engagement with ono pair of the krvsrs, 
and a rotatable engagement with the other at 
tbe connection at Um member* of the pahs for 
moving Uw connection* toward and from each 
other when the screw is rotated 

DEMOUNTABLE AND INTERCHANGE- 
ABLE WHEEL FOR MOTOR CYCLES — D 
L Hicks WickaviUo, L I N \ The object of 
the invention is to provide an Interchangeable 
wheel arranged to permit convenient and quick 


NON SKID FOR rRIICKS— F Hv»A, 4t» 
Division Ht Tertb Amboy N J The invention 
has particular reference to means tor sppbhgr 
non-skit! chains or their sqtdnhsrt to cotnnsnttal 
irocit wheels Aroocg tbe objects of thainventiso 
t» to provide an attachment fo* th* felly of a ttttfc 
wberi mid attachment provldfag mean tor 
quickly attaching to the sants 4 Jfoxflti* dm* tt 
Arrire and for timitidy dstotttog th* tigtin 
ttwwfrom according to th* Waatiur or tit* osn- 
dltiooi of tbe road 

TIRE GAGE -H McN inta care Goo. 
A Dtckel 4 Oe , UuisvKla. Ky. TMghrrsntion 


other purpose* whhoat dMurbtig the drivtag 
mean* or th* brake tosahanisa Aetneher object 
I* tp permit or Interchanging tbe rear traetkm 
wheel of the motor cycle for the front or stasrtmr 
wheel whenever dsetred 

DESIGN FOB A "sHOE RETAINB1U&, 
Bxsaasm, AbboR IttnL, Palkude, N ¥ 1 
DESIGN FOB A SMOKEE « OUTDOOR 
UClNTfNG DEVICE-— J B Ha aim. MSB 
Parkview Ava, Fittihaltfi. ^0- t * 

I orsrjr heanoh at ptomti Ht trads-raa* wt»k , Ore' 
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Many a Man 

Thinks His Full Duty Done 
When He Takes Out Fire Insurance 


He thinks he cannot lose. If the worst 
comes, he is safe. 

He is vitally wrong. 

A fire insurance policy is only a pro- 
vision for regaining the value of property 
destroyed by fire. It is not protection 
against fire. 

The whole loss caused by a fire can- 
not be repaid. “Fully insured” restores 
only the physical loss. The attendant 
losses— perhaps more serious— are not 
made good. 

He should insure against fire— so far 
as humanly possible— to prevent a fire 
occurring. That is the only way to be 
secure. 

When he buys a Hartford policy, he 
pays for fire protection, but he gets full 
protection only when he performs his 
part. He ought to observe every pre- 
caution— and the Hartford agrees to tell 
him what precautions to observe. But he 
must see that these precautions are en- 


forced if he would do all he can to save 
himself from fire. 

Whether you are a policy holder or not 
the Hartford is helping to protect you 
against fire. 

Its inspectors and engineers are in- 
specting buildings in your neighborhood, 
suggesting methods for reducing fire 
hazards and installing and supervising 
apparatus for extinguishing fire as well 
as introducing safer systems of manu- 
facture and operation. 

This constant work of systematic fire 
prevention is operating to save your 
property though you may be setting all 
these conserving efforts at naught by 
unthinking carelessness of omission or 
commission. 

The Hartford serves first by helping 
you to prevent fires; second by making 
good the value of property actually 
destroyed by fire. 

Are you making the most of the double 
service of the Hartford? 


Any agent or broker can get you a policy in the 



HARTFORD 


FIRE IN 


'fW Two Hartfordt— the Hartford Fire 
IttuttoK* Co. and the Hartford Accident 
write practically every 
foexn of ja w r a nee except life. 



ce ca 



Hartford Fire Insurance Co 
Hartford Accident and Indemnity Co 
Hartford, Conn 
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SAW STEEL 
PRODUCTS 


Our Own Steel 

I» Available for Others! 

Manufacturer* who u*e flat *tee! 
plate* will find our tervice a •atn- 
factory one to tie to 
The same steel that has built world- 
wide prestige for Simonds Saws for 
Cutting Wood and Metal can be 
furnished hardened, tempered and 
ground to specifications when re- 
quirements demand flat ateel surfaces 
of positive uniformity 

Inquiries are invited 

Simonds Manufacturing Co. 

'ThmSmu Mmk.r. E,tmtU . M IB31 
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from p*r Hi) 
l4Sp*>od in-wagee are secret ro eeaagos to *11 
ari not equipped with this dervfoe. 

commercial phase of the speed q, 

is peculiarly linked up with the srt- 
Jwtphene elect rioity phenomena at the 
I north lempcrato tone Tor yews it ha* 
[ben found that the best tune for trans- 
tniitmg ail wireless messages between 
J Ammi a und Europe w from 4AM 
ttolOA M Speedy sending and receiving 
ear condense the traffic into this i — 
fa\ ruble period or a greater volume 
b< h lit with a minimum number of «ta» 
tun s When it is remembered that a pair] 
tit stations — one in Europe and one here— 
.6*1 <«uly cost $2 000,000 the item of 
keq mg down overhead charge* by rapid 
set hug will be wurily appreciated 

Now expert operators have bean known 
i ivh d5 words per minute lor a short 
i under perfect conditions, but the 
»v r ig< rt oeption up to this tuna has been 
W to 20 words per minute — or roughly 
i mu i words per hour It has been a race 
n sending and receiving speeds in 
| «> i art in fart prior to this invention rt 
haw bnui possible to send much faster than 
one could receive But Mr Hordes 
ini ution has reversed the situation, with 
‘ " living instrument that records even 
than a transmitter can be operated 
photographic recorder has been in 
da ly operation at Bar Harbor, Mo , for 
soim time It has repeatedly recorded! 
regjlar traffic schedules ranging from 1,000 
to 7 IKK) wolds without Interruption, and 
speed of 40 to M words per minute 
ev r> word is ptrfi rt and easily and quickly 
I It is used supplementary to the 
1 iry type of receiving set Not only 

I uu usage permanently recordod on a 
f sp< mi photographic paper, but a 

i g visual image of the signal* can be 
1 the ground glass of the machine 
U luum instant that the eleotno im- 
" N arrive from the antenna And 
i moit than this an audible reoeption 
Iso 1 o made simuJtaaoouAy by the 
Ur tel phone method 
in row han ism of the new rooorder m 
. 1 »n u oomparatnely simple principle 

|kt mi to all (lettnnans A light-weight 
nurr r flntUrs m electro-magnetic tune 
.Will the minute electric iropulsua oomingj 
,r 1 th< rLU ,vm K antenna The duration 
1 1 1 xtent of the mirror s oseiltations vary 
rlmg to the dot dash, or silence of 
s mhng station Tho mirror reflects 
1 tin of light on to the moving aanaitiiod 
I J his tape propelled by an eleotno 
— I r pro^n sac a up and down through 
verticil pipes which ion tain the developing 
an I fixing i himiutl* Automatically, the 
I ta| p uvm s through the developing solution 
| and then the hypo fixing bath, after which 
it is waalitd m running water and then 
tin d I y oloitric heaters assisted by forced 
dr ft— all processes, of course, being m« 
vmillj < fleeted inside this single machine 
A " m case of the stock ticker, the 
" ■*“»*» peur out of the rocordax and into 
I wket In rapid receiving there is 
i ■ ra *e of one word for every boh 
[tat The rooeiving operator* can read 
nmrd at a speed of 50 to 100 word* 

I ; m,nutf Th» time to record, develop, 
x wash and dry the tape is from two to 
1 loi r minutes The rolls of tape are l,00fl 
met long and a continuous message of 
10 too words can be recorded without re- 
i ling the machine 

* rtlln « Mr Hoxie, in drecribtug 

I I tost two simultaneous message* 
different sources were oomiag intoi 

i . ' mn S circuit connected to the m* 

pli t< graphic recorder One of these 
m wages was sent at a twin frequenay at 
1 (DO lyeles per second, and th* other a* 
jfi7 cycles per second Ordinarily, twpj 
|m luentus so close to each other would 
hue interfered with meptKmj but by 
Jtlu manipulation of the tuning 

arrangement it became topiekup 

I < .thcr m««ge at SnH **d record 
(CcnAMs* m 
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Conveying— 1919 B. C. and 1919 A. D. 



The patient burden bearers erf ancient timet, 
little dreamed of the modern belt conveyor that 
would one day lift the burdens from the shoulders 
of mankind 

To-day there is scarcely an article which you 
use that has not made some part of its journey to 
you over a rubber belt conveyor. The coal in 
your cellar, the sugar in your larder, the grain in 
your bread, the gravel on your walks, the cement 
and other materials in your house — these and 
countless other items have at some stage been 
handled on belt conveyors 
UNITED STATES RUBBER conveyor 
belts not only relieve the burdens of human 
beings, but they reduce the cost of handling 
materials to the minimum The heaviest materials 


are moved it less than one-half cent per ton cost 
of handling 

We have now developed the manufacture of 
rubber conveyor belts to such a fane point that 
each class of materials conveyed has its appro- 
priate cover of the proper thickness and con- 
sistency to withstand the service it has to perform. 

Wherever materials must be transferred short 
distances at the minimum of expense and the 
maximum of speed, belt conveyors will quickly 
pfcve their economy and efficiency. 

Wherever t>elt conveyors are used, the 
UNITED STATES RUBBER COMPANY’S 
conveyor belts will prove most satisfactory and 
economical 


United States Rubber Company 


ULS.Rubber Conveyor Belts Are Good Belts 
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A Comparison of Costs 


A graphic picture of the high 
cost of doing business is shown 
by the rise in a long list of 
commodity prices during the 
past five strenuous years. 

By the exercise of unparal- 
leled economies, telephone rates 
have been kept almost un- 


The activities of reconstruc- 
tion which are now upon the 
nation have put a great burden 
upon die telephone. This con- 


The fact is, die increase in 
the cost of commodities has re- 
sulted in what is equal to a de- 
crease in telephone rates. In 
other words: The dollar which 
was spent for the telephone 
has bought more than twice 
as much as the dollar spent 
for die commodity. 





tape In the no distant future Mr. Hod* I 
predict* a Wirelem station equipped with a 
single aerial but with several photograph*® - 
orders, each tuned to some long-distance 
.two Thus as the messages are received 
from the various stations, sack recorder 
will take down the meeeage from its own 
particular station 

Invention as tkc Ihaadadoa 4 
Nation* Weafife 

(Conti nv*4 from png* tit ) 

Depotlc, first trolley car, Lay, dirigible] 
torpedo boat, Brush, arc light, and Howe, 
sewing machine 

( harts showed the growth of the patent j 
work in the United States It is very 
int< renting to find that not until 1887 did 
u< pass 10,000 patents per year (now we 
isHin almost 50,000 yearly), The auto-: 
malic telephone exhibit and the coal-tar 

< asps were shown as example* ef industries : 
which exist literally on * foundation wf 
patent*— the one with 1,046 different; 

I atents, the other with 3,492. 

te an education in patents the exhibition 
is an emphatic sucoese. Many ouriori- 
s were exhibited, such a* a patent signed 
b> f homes Jefferson, also the Only 
paiiut saved from the patent offlee fine 
of IN <8 to one J Snyder, for a stove, and 
i « manv quaint colored drawings of tarty 

dirion has made neceaaary an | inventions 

There has been from time to tun* a 
movement to establish at the Nation's 

< npitil a permanent exhibit which shall 
b both of the work of ear* state, main , 
taint d by that state, and the work of the 
gi\« rumen t maintained by the govern- 
nn id As it is at present, a visitor might 
spuid a year in the Capital and never* 
huu any oonoeptwn of the work, for 
in*! am e of the Interior Department, just 
an not one in a thousand who come to the I 
Cupit tl have any idea of the extent, value 
or inttnst of the Patent Offloe Sush an 
exhibit as has just closed, which lays 
inttr* sting, valuable and educational facts 
before the publir ooutd be continued to 
the great benefit of those who form and 
maintain the government As far as the 
»at*nt often exhibit is oonoemed it could 
mlv be regarded as a keen stimulant to 
imagination to invention, and to ambition 
to invent and patent Inasmuch at prac- 
tical!) all our uational wealth which u not 
founded upon natural resouroes ootnes 
from industry reared on patents as founda- 
tions and even the natural resources are 
mim d and reaped largely by mstrumentali- 
tus whu h are the results of invention, such 
a stimulation, govern mentally maint ain ed, 
would certainly bo much in line with the 
government ■ idea of using its facilities for 
popular education Incidentally it would 
htl|i both patent offioe and inventors to a , 
better understanding and therefore eloeer 
cooperation 

The Locomotive of the 

(Continual from pogt HI) 
mol ile is gently let down mto place on 
♦lus hull for an eleotrotnobd* of 4,500 
] lower, sufficient for a hufl of 10,600 
tins diadweight the lifting force called 
for is loss than J50 tons, and the length of 
fim. required to release the hull from the 
gnu. rating unit is 10 minutes The dock 
coni rolled and operated by a single man, 
d presents no technical difficulty of any 

JIk inventors of the Snell 

pirtiiularly interested m the problem of 
r "“ l transport Before the war there 
annually shipped from the Tyne to 
Lon Jon some 900,000 tons of coal With] 
the Snell installation it would be sufficient 
for this traffic to hare 24 hulls of 1,200 
tons doadw eight each, and 8 dectroznobilw, 
with two small floating dock*, CM w the 
Tynt and the other at Qr»V«e<*d. The 
estimated benefits would ' 

The single eirettajt 
thg elortrdmobile at 



of 8100,000 in Mind t. 

carrier would show an 1 

of three rimer that figure, 

» that rireflar 


difficult to realise 


, the 

. profit 
k not 


advance in telephone rates. 

This advance does not ex- 
ceed an average of eight per- 
cent; almost negligible as com- 
pared with the advances in 
other lines of industry, yet 
enough to cover the increase in 
the coat of operation. 

Only through adequate reve- 
nue can there be assured the 
maintenance of a high standard 
of telephone service. 

American Telephone and Telegraph Company 
And Associated companies 
Oim Policy On* .System Univnal Ssrsics 


would Justify the i 
new system on a lugs Mats. 

ValwMs By-Product* flrw»G*U 
Jfcadfibf 

( Cmn mtifmipcgtiti) 

mo* wry kM of-wtek ia which crushed 
rock la u rod. It went into the eenstrao- 

MBeaemaft 

concrete beuare and pfete, and tnsUy for 
road mating. A second plant had teen 
oonstwted bear Saortencnto, ft the midst 
of the Folsom dredging area, and frees ibc 
fiat material turned out by this attend 
plaat, an experimental stretch ef jrebho 
hi^way wa# constructed entirely of the 
ertwhed dredge tairiaga and although that 
road has been oenahurify in use lor several 
ytete it isstiU one of the fines* and speediest 
roads in California. Today, tka two plants 
tarn out f ram two to three thousand tens 
of crusted rock a day, «nd tftTtetemM 
reaate* in rise from coaresdu* to pteree 

of tee tfifcy to tee 
otterv ahd ten^teds of men are tmptoyed 

*• *“®W8 «• tete teffings at tee 
rock enuttag pleats, the most eoonomical 
methods are used, and a network of port- 
raflroate reaa^ to every taUfofiriSa* 
The oobbleetone* are loaded into dtamp- 
care by steam teoyela, and as the materiel 
is excavated tee land is left smooth and 
even, and with at much smalt material 
end soil on the surface as possible And 
then it developed not only that a rsJuabk 
product could be made from the dredge 
tailings, but that, after the larger Stamm 
and boulders were removed and tbs sur- 
face leveled, fruit trees and eueilypte 
oould be made to thrive thereon. The 
deep plowing to which the land had ban 
subjected by the dredging proeeas anabled 

the roots of twee to penetrate to the water 

level beneath At Folsom, an Maori- 
mental plantation of eiffialypt* and cUvre 
Was started, and from the very first U wet 
with eucoeee, demonstrating that, under 
certain favorable conditions dredged-over 
land* can be reclaimed for horticultural 
purpoeee Similar results were obtained 
at OrovfUe, and some of the finest fruits 
grown in that vicinity now come from what 
ate termed "rock pHe orchards." 

Encouraged by their effort* to reclaim 
thelands, the dredge opera tore next ferns* 
tbrir attention to devhdng a dredge .feat 
would auto mati daily separate the ttefote 
riaseee at material pairing threugh the 
dredge, and dump the heavier stoneeoo tee 
bottom, with tee finer material and jfit on 
ths top, so that it would he poteRfig te 

material passing tentigh the* i*ulgtf » 
automatically separated end arririntk 

^i^CTsTSBJS tiSft 

IW are so arteriged test they sag fag 
lowered or raised, or teoved from tefete 




FULTDfl 

Gives All-Year 
Service 



DUIntutlm 
may 48*4 far farther extension in 


3 mr bffitm* Write for details 


'VVTHERE dependable rapid hauling is required, Fulton 
Motor Trucks satisfy 


George Hissey, Market Produce Expressman of Baltimore Md , 
hauls fresh produce between the depots and surrounding points 
and the public markets of Baltimore 


In a year of hard service loaded frequently beyond its stated cap 
acity, his hardy 1 Yz ton Fulton Truck has averaged over 14 miles to 
the gallon of gasoline , and has never failed to give absolutely reliable 
six-day-a*week delivery over all roads from dawn to dark 


Fulton trucks are ruggedly built throughout Their dependability, 
speed and economy of operation have made them the choice of 
such great fleet operators as Standard Oil Co , Jones & Laughlm 
Steel Co., Borden Farm Products Co , Pittsburg Plate Glass Co 
Valrohne Oil Co etc 


Fulton performance is today twinging repeat orders from users in 
hundreds df manufacturing, co| 

It can bnng equal satisfaction I 


hundreds of manufacturing, comm* rcial and agricultural industries 
« n solving your hauling problems 


Ask for booklet on the 1 rsple- Heated Gas Motor — an ev 
chut vi power and economy feature of the 1 niton Iruck 


THE FUlTON MOTOR TRUCK COMPANY 


1710 


New York, N. Y. 


KThe Repo at Order TRUCKS 
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Responsible Machines 

Production records are all you can go bv in holding 
machines to their best rate-of-work. The machine 
that’s run to its full earning capacity is the one that is 
made to report results on a 

COUNTER a 



The above Sat Back Rotary Ratchet Counter 
rtfMlera one for aach otctlltnon of the lever recording 
an operation of your machine Suitable lor poach 
preraar metal tumping machine* and timtlar type* Seta 
bach to aero by turmoa knob and comet equipped with 
from four to ten figure wheel* at rernnred Price with 
four figure! a* tUuurtied $10 (Lot) 

The tmall Revolution Countar at left oouait the 
number of ravoluUout of a thaft where tbeie corral pond 
With the operation* of a machine Though tmall, tlu* 
counter u very durable itt machanttm will tttnd a vary 
high rate of tpeed making it etpeaally suitable for many 
tmall machine! and for experimental work Will tub 
tract if run backward Price $1 75 


You’ll have jwur own special uses for Veedcr Count- 
ers , the V eeder booklet shows styles and sizes for 
every machine Write us to mail you a copy 

The Veeder Mfg. Co., {L&TS2 



Williams "Agrippa” Tool Holders 

“The Holders That Hold ” 

'T'HE illustration shows Williams’ “Agnppa” 
•1 Boring-tool Holders which accommodate all 
shapes and sizes of Bars within their range, with- 
out any bushings whatever 
Williams' ‘ Agnppa” Tool Holders are made 
in a wide range of sizes for all regular machining 
operations Briefly, they are the toughest and 
strongestTool Holders that excellence of material 
and workmanship can produce Like all Williams’ 
Superior Drop-Forged Tools they represent the 
progressive experience of nearly half a century, 
and when they piss our rigid inspection they are 
capable of withstanding greater strain than will 
ever be put upon them 

Send for Machinists Tools Booklet which gives 
full details. 

J. H. WILLIAMS Ol CO. 


•*TI»* Drop-r»rglug P*i 


Wtttern Office and W trehoute 
28 So Cl nton Street 
Chicago 111 


(Jeasral Offioea 
28 Richard* Street 
Brooklyn. N Y 


Valuable Ihm G*H - % 

(CoiUinutd from page *49) MT 

poured over the stone* *o that the mud m ~ r JP' 

and fine particle* of ami may Sad lodg- M Jfc 

m< nt on top and be saved B j 

W hile it it not expected that even a large ^ J 

I rnportion of the dredging land* of Cali mSB Pgp , 

fonua can be reclaimed by the prooosse* 

Inrun deecnbed yet the success »o far met 
with and tha effort* biing made by the 

dredge men themselves encourage u* to be- j VJQT osh because flada 

In ve that aa uses can be found for the land* lx <M | tils sm cheep**, hot 

thus mined, the means for rendering them baeaa** iahtnat quiUty it »Jw*y» 

nailable for use will be forthcoming Un- aaomway, dm Bews— OUBagas 

queetionably the larger proportion of the *!»**• the ideal loW^— ternr*. 

areas mined by the dredging prooow ta plea* inwrtmntl COMPAREI 

unsuited for any other useful purpose Compete act oaly dm «a*t be> 

At the same tune, the development of the the m*d» aoallMlw of ml wilt l 

process of dredging whereby the land can ■*. a *&** "mil amp** BsMsmt 

lie plowed up and the gold reoovered, for TXr*** ,, ,, 

without aonoualy interfering with it* fstnhf 

pi rmanent value for grating or crop pro- ytw vdHtwuSx th w >U r!I.i'wI 

luition will mean that should new dredg- QnkhMierrm Ho ODH P 

I ing fit Ids bv riiaeowred in the future, they Tha Bttttma r Gat Eagfat Ce. 

lan be developed even though the surface 14 Yn«k Jk., Qp—tCky.Pa. 

of the lands is v aluable for other purposes CC ljl 

j As suitable dredging lands are worth from ffiffi fcjl 

SI 000 to $20 000 an acre even the very nt* Watr-VaT 

finest farm and orchard lands could be t 

I bought at faney prices and dredged after 
wluih the arias could bt turned back to 

flu ir former owners nud used again for ' ■ 1 j — ' ■ — 

| their onginal purpose s The practical fQf G uBIMtal. |<HH Mlkff t fcX- 
i nsuinmation of this plan would entirely . t t TT . •» 

r move all hostile public sentiment against pCTWlCBtRl ft KBJMttf W OflC, CtC* 

tin d rtdgmg industry on tho ground that .^UJ, , cc—q u ^ i* - 

it destroys the land Thin is a condition ■WlHAw Arraased to? 

I< voutlj desired by every dredge operator ‘ BB S»im» 

ill this t ountry Veimpeds or Stasd- 


th. m& ooollMt* of ml w4 
othsr loth i amp** Bst—t 
cenitreetm mmpL*, sad mb. 
abihty mUh odtrr rnftnul No 

Qukk4M*ru, Ut* UOff P 

Tbs Boss* Gss Eagbt Co. 

14Yo*ak,Qf— •ckr.Ra. 
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The United States Patent Office 
as a National Asset 
By Edward Thomas 


I SfejO ^ swsa .rm-d tm 
Stota or FaotPowm, 

'If# ! 

H I S W r AJ.IammO. 

.marc., 

JfsgmgB) '’caMr 

[ SOUTH BEND LATHES] 


a-eSsn. SS 

^ ~ Tk. VILTER MFG. CO. 
see CUmtm <1 Sim* •Milm.ok*. Wit 


1 1’'! thi United States Patent Office nest wwi «" ttr-atn » a -*-x_rc»o 
.11 d an advertising agent still it M not 
| onlv that but an employment agency as a f w ^ 

w II T lie Patent Oflloc does its advertnp- jSLmBf sad Rtjsdr flUp 

it g largely bv publishing the names of low in ernes 

inventors and this pubhslung » dono every tMjftT !r ah*Sl^ 

» ik Inch luisdav noon the Patent B j ' i|.V ; ~i IB ** ' <""" waj—w 

Ofhi mods to inventors or thur attorneys V u»T iJuk,\ W I *.,t 1 „‘i7.i^ir.Al 

Hiiuvihiri 1« tween 700 and lOOOpuUnt* 9 B *si»I*— sa 

md at thi eaim time it mails several " * *-** *>?* ***■ 

lb usand (opus of thi Patent Office ; — - - — ; — — — — — ~ — — 

Offitnl (mnlti which contains an index to j jfnj Uorl— Eagw—, Brswar* 

all thi inventions patenUd and published *l»i^ ** d Bo,,t ” r ' M »hisiry 

that week besides the names of tho in- TV VILTER MFC. CO. 

ventorx and ft brnf summary of some * w cti **' Sir** •MUmmaU**, Wh 

frnturcs of thi inventions Some of these 
piitmtH tigcther with the names of their 

inventors are soon buried in obscurity, but 5^S5ouoSw!^o5n!ov^!B!^HMS 

bv no means all of them and probably only sc ‘SEBw’fittli svattuitM 

i small trillion of them for caih week the soLVtNE MFC CO J*n*r Oty, N J 

1’it nt Ofhic (.axette goes into the offices — - — - — — 

of h j mi rids and perhaps thousands of fy£ BRiUGEPORl CHAIN (20, 
manufaaunng firms and is there scanned e^^ lthHlg e- lllWlf .cc,„ 1 ari.ief .— 1_ . 
viguly for the invent m news of the S|»Ci«W*tt^lWtfl5l»|M4tlllSJW|l«|* 
uii k ih sides this the Gasette is read by ftridgeptM’tt LoUXI, 

him In ds of patent attorneys who are on - — — 

thi utloik for any bit of mvontive m- 

formatl in whu h may interest their clients 
Vn\ such information is passed along to the 
in inufnctun r or promoter whom the patent 
ttorney thinks will be interested in it anw—i 

uni with that information goes the nami _ - 

<f the mvtntor whose ability is thus ad I*)—^ **■<[» L*! 1 . J!L 1 1 -- - ! i!-7r-r 
vortwed to the parties interested in his AMriMtM(n$tl. Kta Ws» U1 ' 

invention 

lor example one inventor designed an 

admirable spring motor for a certain JhBI Jr i , 

Him A maker another kind of 
iniu him saw the notice the patent on 
in the OfficisJ Gascttc, 
wri ti to the inventor describing his needs, 

and asked the inventor what be could do in ul — f ,u,. j»B 

that line The mventor not only aolvedf 

the problem but today » getting a royalty ^B JfTW 

on the patent which solved the problem , ^B — 

M« an time another of hk inventions kg*, fll jf' Mta , **r »y 

swn by anothw large manufacturer in 

another line, and obtained fos him a good ■ ■ fwSf5*«S5i« B 

position m a professional inventor for that j M „ V — i * — i 

that most mventera put a very exoggoraM -h ZT*!* I i TM. . suit ; 

estimate on the value of their invantionk, ii,,., 1 , 32^^11 
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tUfty mmny iMfutgis 

Vrn taw er ***** fas nm* I oe 

TO# Hho<> -to ■eharvg# 

teefcleriy tail does to prtet 


Wriu twIMI BOOKLET 

It vlH«Uw »e#i tow, with the McMuleiroocen 
Mt the (wet W rifahwb leto row mimi- 

*i^ yae em diiisai^yeW wrctet* irfecejs^tiie 



::« : l! 

©siirii 


Knowledge b Power 


$wwf Jbn®i jMtawM^F 

You can &am more and 


^foietotifio Amenoan wdftft- jJL “ B 
itag other* to read it 


want a. representative 
tofi*giy ftomnWty The 



be agreeably 

'gte&fttod sash *seic by inquiries about 
:a$t feusatom* sad by fsoairing o 8w 
* hew Jsbflj 

l/bfortBostoly many investor! find it 
dtffieuk or impossible to work for ether 
peepje because if they have not already 
ah exaggerated Idea of thdr own impor- i 
tones they MOB acquire such an idea 
iMaay employer* therefore hesitate to 
approach an inventor directly with a I 
view to brinng him hut uae indirect methods 
of approach But the manufacturer pr 
promoter depend* on the I atent Office for 
•orting hut the really bright men from tl*e 
ordinary run of people for getting hold 
of the really bright men who will give bin 
something that will aeem new and uasfnl 
to produce or that will enable hits to 
broaden the scope of utility of his prodqets 
In thus way employee* of factories, located 
remote from towns are brought in touch 
with other manufacturers especially with 
manufacturer* who furnish the supphe* 
the machinery and the tools which they 
m thmr round of dally work The 
in remote factories who have valuable 
ideas are often foremen or workers at the 
machine* and it u only through patent 
attorney* and the Patent Office that they 
are able to come in touch with the nrnohin 
ery builders in distant cities 

Not only is the Patent Offioe an adrettU- 
ing agent or employment agsncy but It 
also furnishes unprejudiced recommenda- 
tions of the help on Its advertising list 
It does thw because the Examiners of the 
Patent Offioe pass upon rrery application 
for a patent and determine whether ' the 
idea* have sufficient novelty to entitle the 
applicant to a patent Thus avery parpen 
Who gets a patent has to run a eartain 
mental gauntlet and the ability to, pass 
that gauntlet m no small recommendation 
of mental ability or at least of originality 
The publishing of the patented application 
spreads this recommendation far and wide 
through the Official dinette which, h 
stated above, u published each Week 
BoMdts the names of the inventors, the 
Oasette contains a partial picture of aaeh 
invention and a rough abstract af the 
seeps of the invention Thus, the rsoom- 
rDsndatkms of th« Patent Offlca are not 
mere statements that the person who fete 
a patent docs satisfactory work, tinee 
beside* that implied compliment, the 
Patent Offioe picture is a specimen of the 
man s work, so that any one can judge of 
the character of the work Further gay! 
one who wishes to know more about the 
details of s given invention can buy a copy 
of the whole patent for five oenta by sending : 
to the Patent Office 

Of course some people will object to tty 
calling patents recommendations,' be- 
cause of a widespread idea that many 
patents are useless It will haws to be 
admitted however that most of ti» re- 
commendations submitted in answer to 
help wanted advertisement* ire useles*, 
tor few person* will hire help On trtfttsn 
recommendations alons So afjtgr all 
a Patent Offioe recommendation has some 
advantage over any other beeaWMw# the 
specimen of inventive work which ahvsys 
’ the basis of the patent or remtttnteufa- 

da "reoommendatwn funotten o ( toe 
nitod State* Patent Office is ttorr 
'-Mb m helping the progrssiqfouT 
oeUfttry, than is apparent at firgt gUtt, and 
fact king pwttllariy due to tag " 
lb patent law la most tfwi 
ton inventor himself does nfi^ftate to 
y for a patent on I ‘ 
msokrvsr can do am 

gppiyiagin hk owe name wh& >&j§jialty 
‘Mi name of tlw'Nar^P^r 
e Uuited State* Iswu^W boo- 
oealing is forbidden, and toerrfnjrtjl^w. 
psiaiiii American* of an ingsnfottf fan. of : 
mind have * mnfh better chance’ 




Why we emphasize 

popular price in this roofing label 

B ECAUSE heretofore quality alone has been the standard by which 
John* Man ville Roofing* oould bo Judged in relation to ordinary 
roofings 

Price or first coat has been the one factor on which cheaper roofings 
could rely and undoubtedly thousands of buyer* have denied themselves 
the splendid durability of a Johns-Manville Asbestos Roofing because of 
its apparent expensiveness 

For years Johns Man ville has been working to produce an Asbeatoa roll 
roofing that would provide the weatherproof fire retardent qualities 
that Asbestos alone can give at a price that would meet the widest 
popular demand The result is 

Asbestone 

Approved by Undurwritan L*bcr»torl»i 


A Johns-Manville roofing of Asbeatoa rock fibre waterproofed with 
natural asphalts Being all mineral, it cannot rot or disintegrate and 
therefore does not need pointing or costly refiniahlng 


Stows Roof* Den t Burn 
No otter ready roofing can give you 
the file protection of Johns Msnvills 
Asbestos. Asbestone is the only low 
priced roofing that will stand the famous 
blow-torch test,” This fact alons has 
placed Asbestos Roofing on thousands 
of even temporary structures where fire 
meant big riide to production programs. 
Purthtrtnors it does not dry out because 
the natural asphalts bound between the 
asbestos felts (insuring a permanently 
waterproof and flexible roofing) are 
sealed and shielded from the sun s heat 
by the very Insulating properties of tbs 
asbestos (alts themselves. In Asbestons 
roofing, to* W» protect ths water 
proofing * 


Thai fa why Asbestone never n ee ds 
coating or coetly refiniahlng Add to 
this, its qualities of weatherproof per 
manent durability- end it is easy to sea 
why Asbestone is fast becoming the 
most popular roofing in America 
Register Your Roof With Ut 
As with all other Johns Manvdls roof 
ings our responeib 1 ty doss not and 
with tbs sale The registration blank 
in every roll Invi es you to record your 
roof w th us and means that the John** 
Menville registration assures you of the 
service promised 

Write tor ear A.h.Wnu. toshl.t 
which telle reel facts stout reedy 
leafless sad hew ther ere veto. 


H W JOHNS MANVILLE CO 
New York City 

I * Factories— ffisuchse is Cl large Odes 




Bcmrm M*me*si 



Many a young fellow has 
taught his father the cool 
comfort of BVD Have you ? 



He Can’t Get Them! 

PoWEMTkEL Autowlock protect i your c ir and apare 
tire scsmit thirvra The combination of strong Yellow 
Straua Wire Rope and non pickable spring loik aaves 

you 10% on theft insurance in »ome companies At 

dealer*, >2 35 east of Rockies 
BaiLinK Autowum, also made of Yellow btrand 
Rope, it tow-home insurance Ha« patented Snaffle 
Hooks. At dealers, f 5 80 east of Rockies 


" Mill 10~»Kh/W* /wT*, VlJ?! Vith «"•*( rl 
BaoDiaicK Sc Bascom Rope Compam ! 



POWERSTEEL 

fi'l ^j§|^ Autowlock 


doubter* who think teat CUM States 
patent* an of dubious valu* tw*M In 
.about bnH the tafringesoent emit the 
Uetente are held no good or not infringed. 
Anyone who think! * moment wiU perceive ; 
that there are very few patent lawsuit* 
in which each «ck doe* not believe that 
it hoe a chance of winning, for what i* 
the food going to the expense of a suit if 
the result is a foregone concluswnf So 
pat cute of undoubted Validity are seldom 
sued on, and for a similar reaeon patent! 
ahull are known to be no good are seldom 
defended The reason why there are more 
patent suit* in Amerioa than in any other 
country ie partly due to the email financial 
risk in bringing a United State* euit, 
compared wit h an English suit, for ex- 
ample In England the losing party has 
to pay the lawyers fees for both Sides, so 
that a man of moderate means seldom 
dares to sue a large corporation unless 
sun of winning In the United Statee, 
howi ver the man who sues another cannot 
low more than be is willing to pay his 
lawyer, so the American poor man has a 
eorni what better chance 

One illustration will suffioe to show the 
risk of bringing a suit in England The 
financial advisor to the owners of a valuable 
British patt nt, after they had sued a certain 
infringer and won, advised them to give 
the mfringer a license at a price suggested 
by Hit latter — a very high price it would 
seem today The ownerw refused to do 
this and d« < ided to stop the mfringer The 
lnfimgi i however, appealed and persuaded 
the ( ourt of Appeals that the patent was 
void lhe owners of the patent had to 
pay ov«r to the infringers some 9200,000 
for l lit expense of defending the suit 
Thus thi patentee was not only without 
bis piittnl but so much the poorer for 
havii g tried to enforce tho validity of it 
That toultl not happen m the United States. 

li ( trinany, practically the only other 
largt industrial country which has ex- 
anuntrs pass on oil patents issued by it, 
tht putt ills mainly appear in the names of 
gnat t irporations further, rt is illegal 
thin to havi a lawsuit on the validity 
of a pattut after its validity has not been 
attnihrd during six years, so these cir- 
rumttitiu.es arc a bar to many Oennrn 
law tints on patent* Besides this, m most 
count rict largt corporations usually have 
tnan\ tnsH-tross infringements of eaoh 
otlur s patents and they settle for relative 
dutnngtt for mss cross licenses without 
lawsuits 

1 in l mttd states Patent Oflloe 
patent laws need improving, and there are 
several movements on loot to amend our 
putuit laws to attain both these ends It 
is to ht hoped that in amending the laws, 
Congress will carefully keep in mind the 
net entity of preserving the advertising 
value of the United .States Patent Offioe, 
and will be careful not to reduce the already 
too few ad\ antages the American inventor 
has in gutting his ideas before a world 
which is anxious to profit by every bright 
idm that can be successfully utilised 

Rabies and the Public Health 


ROM England on April 34th, there 
* came to the American press sensational 
reports of an outbreak of rabies, to wide-; 
spread that a oonditton akin to panic wot 
creattd Dealers in dog muaslet wore 
swamped, and were accused of profiteer- 
ing Dogs were stoned in the stmts, and 
owners put their special pets to death by 
pninit RS processes All this brings to mind 
very \ividlv England’s remarkable record 
with reference to this disease, fpr it has hern 
yearn since there has been * case of hydro- 
phobia in the British Islet This record 
suggests some important conclusions with 
reference to public health, os a world, 
problem England’s remarkable showing 
is due to strict dog law* sod teftlr ftnfaroe- 
ment From 1887 to 1839, there wa* On 1 
average of 238 eases of MMto ft yft*f Id 
England In 1901 a law was passed that , 
all dogs Imported into tbe country must be] 


Jude 

under observation let fix. muatea Wrifcg 
prausHft Ml stray doge we** hfiffti 
As a result that* bat.beeft Bo ossa of rab|» 
in England since l9W*fttil flu at itett i kii g t . 
April, 1919. It is ntaMtettilte <fiM 
was introduced by soldein’ dogs brought 
across the Ch e wns l in airploas* toa yadt 
the quarantine 

*W to ooraprehend the imported* -of 
quarantine, as ft protection to pufelia 
health, one needs only to recall the e*u*s qf 
rabies and Be means of transmission A 
minute protosoan 9* ona-oeUcd animal, 
discovered by Negli in 1904, and named 
after him the Negri bodies, u the direct 
cause of the disease The presence of 
these Negn bodies Is detected in the bnrin 
or spinal cord at a suspected animal by 
mounting a portion of tee brain Ms;' 
cord on a nienMoopio slide and sit 
it with a particular called the (3 
stun Thin state is taken up by tea 
Negri bodies and differentiates teem clearly 
from the other brain tissue Their pm- 
enoe m the brain or spinal cord definitely 
dstarmmes the fact that the animal waft 
a victim of rabia* This method of ex- 
amining the brain or spinal cord of a dog, 
who has bitten some one, et ones, instead 
of keeping the suspected animat under 
observation for a considerable tune, en- 
able* the victim to begin treatment im- 
mediately, thus greatly increasing his 
chances of recovery One of the result* of 
the war has been that government* have 
taken up health activities on a scale never 
before attempted The health of tea com- 
munity is no longer a question of the 
individual, but of the individual and bis 
relation to bis neighbor The recent out- 
break of hydrophobia in England after 
her long immunity, should give pause to 
New York city with a dog population of 
300,000 and less than 100,000 of them 
licensed In one y*ar, 1918, moreover, 
there were over M00 persons in New 
York oity bhten by dogs No after-war 
problem is more important than this one 
of public health and tee rigid enforcement 
of quarantine, that proved 1 “ “ 

England against 


1 against thu dread 


in protecting Engl 
disease oi robin*. 

Metal Strapping m Wood** Beit* 

O NE of the quickest and cheapest meth- 
od* of adding to the strength of a 
wooden box t* to wrap it with thm, fiat 
metal straps Ths ability of a ho* to 
withstand the haiard* of transportation 
may thus be increased several hundred 
per cent lost* made at the Forest 
Products Laboratory have provided gams 
information as to how a bo* should be 
strapped to odd most to its durability 
The best piece to apply the strap is 
apparently about a quarter of the length 
of the box from the end. Ths strapping 
is preferably nailed at each edge of the hex 
to hold it in place, having, of course, bean 
drawn Mug hy special tools fmr that 

H, tee strap to plaoe works well on 
bores mods of lumber >f4nch or mote i» 
telok&res. but cannot be successfully lifted 
On thinner material because the nan Mitt 
ths board On thta bans It is wests 
to joi* the two ends of ths strop (tat * 
purpose thorS are several dftviocs), 1 
making a metal bond around the box fa 
In place by tendon 
Depending on tension time to keep tee 
strep in plane is, however, ope* Jo on* 
serious objection. Unless tec btrx h eow- 
*t run ted of dry lumber, shrinkage ySdoos* 
it* rircumferaoM to ftfteh ft* extent that 
the metoi strap is ao kmger tight This 
notion not only reduce* tee efleetirwwtt 
of tee strap, but a shrinkage ta moisture 
oonteat of as Uttte a* 10 wr cent wUip«* 
Ait the ftwps toMftff W*a the bore* are 
iblhcted tp the ordinary hsaard* of tfa&ft* 
tmklmn 

Tbs effect of shrinkage of tee bo* is aiftb 
terieu* when temtefftps are 









For Example 

Taka tmd & to construction ■» an ex 
ample of GMC thorough nee » This 
vertical tube cont nuoui An core i* 
the moat efficient known It does not 
depend on eolder fo aaaemb y etrength 
It 1« firmly bolted togethe It eati on 
two bracket* bolted to the chaaa • 
frame no springe a dath pota are used 


1 GMC; 1 Driver, Displace 
16 Horses; 4 Drivers; 4 Wagons 


One GMC and one driver are doing the work 
that 16 horses ^drivers and 4 wagons used to 
do for the New Della Lumber Company Eau 
Claire Wisconsin 

Starting at 7 o clock in the morning this GMC 
truck makes 20 to 30 tnpe a day delivering 
green mill wood over town under all condi 
tiona of weather 

It hauls 3# tons at a load and is always on the 
job 

Estimate the cost of feeding, stabling groom 


ing and harnessing IS horses. Figure tfce up- 
keep of four wagcna 

Then figure the wages of four drivers end con 
sider the employment problem involved. 
This is a typical example of OMC trudk utility 
Your business maybe different, bat emeof the 

Behind every GMC is the baddeg of ttte Gen 
eral Meters Truck Company and it* paiicyof 
plain honest quality 
Let your next truck be a OMC 


General Motors Truck Company 

Omtf U Unto tf Urn Gtmrti 14*— Cwuhl 

Pontiac, Michigan 

Brunches and DUtribuian in Principal OiU* 





That Line-Shaft Drive, an Advertisement— and theCLT. M. 


Thn A C Horn Company, Long Inland City, N. K, used to 

have much trouble with one of their line-shaft drive* On it even 
the moet expensive double belt* wore out in ux month*. Before 
they wore out they often slipped off the pulley* or broke lea vug 
idle all the labor and machine* depending on that line-shaft for 
power The drive wai costing a lot of money for belt* and belt 
repairs and more in lost production One day Mr Horn saw an 
advertisement telling about what a G. T M Goodyear Technical 
Man had done in solving a difficult belting problem— reducing 
costs and increasing production. 


modest price could mast the e 
ordered and installed 


acting condi ti ona. But c 


That 5 -lnch 4 -ply Sim Stromk hat ahoaiygioon half again 
a* much service as the moat expensive belt they had ever need 
Still more important it has dona away with the delays and 
diminished production that used to be so ooouaon. And It loaka 
good for many more months of trou b le fr ee service * 


After that thn G. 7. M. z 


I pkm 


tdyo h s n s lyslag 


Ho nont for a G, T. M Our Mr Miller came studied the drive 
measured pulleys horsepower speed and the like. He noted that 
the air was exceedingly dry and that there was a great amount of 
lime dust— which accounted in part for the rotting and wear 
of the belts previously used So he specified a Goodyear Belt of 
Blue Streak Construction— designed to operate under just such 
conditions— and an inch narrower than thoee formerly used 


> u the plant and pr ea anb ia g tha paper bak foe it. 
Five of the recommended belts Writ sha n dy fctoft Installed 
Every one of them has proved to be a strong astdoraasnani fos the 
value of the G. T M • seme* 


Thn prion wan much Into than Mr Horn had expected— so mwah 
lees that theta was some doubt as to whether a belt of each 


If you haco a difficult drh» that either devours tao aeanybsk* 
or Interrupts production tao often— or both— sok aG.TM.th 
call He 11 do it witboot charge when n«rt he n in your viaridty. 
There arc many of them— aB trained in tha Goodyear Technical 
School-all with experanea in plants similar to yesue—oft 
trained to sell belts to matt cooditMes and not as a fSOOSf oaBs 


The Goodyear Tire a Rubber company Akron Ohio 
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Case 1 . The purchasing Agent 
of a big company looked over his 
needs. In all, he wanted 13 dis- 
tinct items. He sent out 13 separ- 
ate orders to 13 different companies. 

Note what happened: He re- 
ceived 13 acknowledgments. He 
followed up 13 companies for 
t deliveries. His Receiving 
Department reported 13 arrivals, 
checked 13 Bills of Lading and 13 
invoices. The cashier made out 13 
individual checks, to say nothing 
of the 13 envelopes the stenogra- 
pher addressed and the 13 stamps. 

M + 13 + 13 + 13 + 13 + 53 + 

+ 13 — Look at the cost in time 
and motion ! 

Case 2 . Here is what is happening 
more and more in busy Purchasing 
Departments. Suppose 13 distinct 
items are wanted. It is frequently 
found that The Fairbanks Com- 
pany can supply all these needs. 
One order is sent. 

One acknowledgment is received. 
Generally the delivery is made in 
one complete shipment. One bill 


P URCHASING direct from 
The Fairbanks Company saves 
doubt as well as motion, “The 
Fairbanks Company O.K.” is put 
on all articles sold by the Company. 
This O.K. means that the articles 
have been passed byThe Fairbanks 
Company as O.K. in quality, O.K. 
in design, and O.K. in price. 

“TheFairbanksCompany O.K.” 
is put on Mill, Mine and Railway 
Supplies, Valves, Engines and 
Pumps, Scales, Machine Tools, 
Power Transmission, and Trucks, 
and Wheelbarrows, and Automo- 
bile and Service Station Equip- 
ment. It is backed by quality and 
service which have given The 
Fairbanks Company an interna- 
tional standing. 

The more value you place on 
your time the quicker you will 
want to get in touch w th the 
nearest Fairbanks Branch House. 


THE 

FAIRBANKS 

COMPANY 

AJmipnlrjm i Ojfu t * , 
NhW YORK. 

Rrpp i H 

inv New York 


Birmingham 

Bridgeport 

Buffalo 

Chicago 

Detroit 

Hartford 

Newark 


St. Loaia 
Sjrraciuc 
Utica 

Waahlngtor 


liamnioMAM, Emolank 

Outmw, SroTLAMP 
pAan, PaAHra 



MACWNB TOOU fjtUCKg A WHBBLtARROWt BNGtNB* & PUMPS AUTOMOIILB AND 8BRVICB STATION BQU1PMBNT 





titt cut ifvamfirr ruh 


Johns -Manville 

Serves in Conservation 
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Always On Its Toes 

N O! infrequently in rci-nrduig »hn progress and 
achievements of the Navy wt have noted 
the fart that tin Navy la always on ita toes 
Notably was this the rase in thi matter of tiaiwatlantin 
flight No soomr was thr armistice signed and tho 
pressure of war aervm ri moved, than our Naval Air 
Service bent itself with redoubled energy to the task 
of proving that a seaplane oould be built that would fly 
the Vtlantu 

That air-voyage from long Island to Plymouth by 
way of Newfoundland the Asores and Liabun will tales 
high rank in the annuls of naval arhievemenl and to the 
Navy will tho nation Is forever indnbtid for the dia- 
tuirtion which has ionic with tho construction of NC-1 
and tho skillful pilotage of ( ominandtr llcad 
It was fitting that this distinction should go to the 
country which gave birth to the art of mechanical flight 
The Wnght brothers found so little appreciation of their 
epoch-making invention among the financiers of their 
own country that they bud to go to Lurope before they 
could secure the necessary em uurugoment Wo have 
changed all that, however and to the Navy bUunga the 
andit for bringing to the native land of the airplane, the 
blue nbhou of the. acnal seas 

Before these lines are in print it is probable that two 
of the contestants for a straightaway flight from con- 
tinent to continent will have made a successful landing 
in Europe or dropped into ths sea Both are military 
bombing biplanes and both are driven by Kolia Royre 
engines lh( NC-4 made her trip with Liberty motors, 
and so the contest will give a good line upon the two 
types of dnve The \ any bomber has two, the Hand- 
ley-Page four ragmen 

Granted good weather and dear skies for navigation, 
and the question of winning or loamg is entirely one of 
the endunuire of the Rolls Koyci engine So far as we 
know, it has never been put to a test approximating this 
one in seventy 

The Nt -4 and this Handley Page bomber on huge 
«i.Hclun«H but the end in also and weights is not yet 
The Tenant triplano built by the Royal Air lorn with 
its weight of 23 tons its lifting surface of 4 ttfiO squats 
feet, and its six engines of J 000 combined home power 
is so much greater as to bo in point of dimensions m a 
daw by itself This machine would not appear to be 
available for transatlantic flight, for with 10 000 pounds 
of oil, icing all engines with full throttle the endurance st 
113 miles per hour would be only 000 miles Using 
four enginM and throttling down would enable the 
me«b«ns to oorer 1,200 miles, which is about 760 miles 
short of tho airline distance from Newfoundland to 
Inland In its hnt attempt to leave the ground the 
machine was badly wrecked Necessarily, the super- 
laadplane will encounter ita most serious problem is 
tbs natter of starting and landing 


Thfek NattamaHy 

I T was easy for us to understand why anything so 
radical a moving forward the hands of ths clock 
should have been looked upon with snspieion bv 
the conservative publu before the experiment was made 
The idea seemed fantastic in the extreme But why 
should there be any opposition to the conservation of 
daylight now that the measure has been given a fair 
trial and has proved so populir through the country! 
Tins ue fad to understand 

It is trui that daylight saving was adopted wiwu 
measure to conserve fuel and as a war measure it paid 
no attention to public convenience or public prejudice 
IV lit n however we had expcnpnud the blessings of 
an added hour of sunshine in thi afternoon it seemed to 
us that the up* summer time would be a permanent 
institution On every hand wi hoard the measure 
commended, benra it was with u distinct shock of 
surprise that wo learned of the rider placed on thi 
Agru ultural Appropriation Hill lost sinter For 
tunatelv it was a simple mattfr to dispoee of the nder 
on u point of ordor and we had h ped that npjiosition 
to daylight saving had betn d finitely and finall> killed 
But the C u remittee of Interstate ( ommerio has reported 
a repealer os a wparate mensun and probably before 
this paper has boon publish) d the measure will have 
b< en considered ond passed upon bi the House 
If not too late we wish t registir a most vigorous 
protest against say attempt t repeal tho daylight 
Having measure We have tru d to look upon the 
measure impartially and to m ii<b us t arofully as possible 
all the arguments against it but we have been unable 
to find any ground for its repeal and wo cannot ioin- 
prehend the motives underlying thi opposition to the 
measure Apparently the farmer finds daylight saving 
irksome, but he sbowe no dnpi xitwn to adjust himself 
to now Londitions He does n 1 1 ik« the matter seriously 
but looks upon it as a new tin^lid notion whnh is a 
bother to him and of no rcul I nelit t j tho country at 
Urge It seems strange in I I that the man whose 
day is long os that ol the sun uh i is out in the open 
from dawn to sunset, shuull d anything to prevent 
men who are cooped up in uty fl is and who have to 
toil in fnrlnru s, from sharing with him some of the 
bonchls of outdoor oxereiso \\ In should the outdoor 
man want to kiLp tho md ir man inf Ihe whole 
opposition seems t j be due t a narrow point uf view 
on thi part of Ihu fornur Wi would urge him to 
'think nationally as KojmiiII put it Any fair- 
mindid man who considers ihi mimuiii broadly from 
all points of view cannot fail i miluu the immense 
advantages to tho country ul lurgi of starting work 
earlier in the day and dosing work earlier m the after- 

Ihia country has always been very fail to the farmer 
Tie has had practically oven Hung he has naked for It 
is time he showed more consult Tut i m lor lus i ity brothers, 
and wo would also remind him that it is the ex farmer — 
the man who was brought up in the country and who 
loves the broad outdoors and who is now obliged to 
spend bis tune in the city — who is most enthusiastically 
in favor ol "summer" time 


ths oountry la ths matter of control sad ass Maul, 
fatly, ths first question to be doddsd is wbs t h w tha 
asst fleet shall be owned sad operated by the Ooym* 
ment or whether the stupe shall bo eold outright in the 
open American market and be operated by the ladMd- 

WHh a view to obtaining aa^aaswer tothh^qaeatioa, 

most immediately oonoemed, Mr Hurley has appeared 
before the more important oommermal bodies throughout 
the country end recently invited them to a meeting m 
‘re joint discussion The gathering wee 
dative, the d ‘ 


section of ths country and ell the li 
that aro concerned in the expansion of our foreign trade 
and commerce The g 


the leading cities, the Trade Bureaus and Councils, the 
Vmerican Exporters Association, tha Amenoaa Federa- 
tion of Labor, the Farmers National Council, the 
National Grange, and representatives of the leading 
nulrnnd Ryittnui 

It is impossible to do more than outline the general 
trend of tha many opinions offered but it was evident, 
early in the discussion that thorn was a practirally 
unanimous sentiment m favor of private as against 
Government ownership end operation What feeling 
there was in favnr id Government control oame from 
one or two representative* of labor and the agricultural 
intonate It was notifiable that not only did the 
speakers who have a working knowledge of the shipping 
buainisB advocate private ownership and control, with 
Federal assistance until the new venture is firmly upon 
its feet but they insisted that, so far as operation waa 
concerned, the purrheeere of the ehips should, be al- 
lowed to operate them entirely free from Government 
interference It will be remembered that the proposal 
of the Shipping Board called for provision for a general 
Board of Directors in Washington, which should include 
e Government representative sitting as member of each 
Board of Dim torn uf the purchasing companies 

It was the opinion of the meeting that all the wooden 
•hips should be sold in the world • markets, and that all 
steel ships of lew than G 000 tone should be disposed of, 
6,000 tons being the smallest sue that can be operated to 
advantage m the foreign trnde The speed should be 
not less than 12 knots, and higher than that for special 
routes notably those to tho principal South Amsmon 


It was urged that, if the merchant marine la to be a 
success, it must be popularised Thu can be done in two 
ways By a well-organised campaign of education and 
by a wide distribution of the ships around the whole 
coastline of the United 8tates Each port in the country 
should form shipping companies for the purchase and 
operation of the vowels and an effort should be made 
to get public money into tbs local shipping companies 
The Shipping Board should see to it 'that the ships ire 
wall distributed and that they do not all go to a few of 
the leading ports— a most important point if a wide 
national interest in the movement b to be secured 

late unan tha note for a hmsA 


What Shall We Do with Oar Stipe 7 

T HE shipbuilding program has been greatly re- 
duced since the seeing of the armistice the 
Shipping Board having a impended or con celled 
contracts for 764 ships, aggregating 2 532 000 grow tons 
We have built and expect to build 2 434 teasels, egge- 
gating 0 387 000 grow tons, the total oost of which will 
be S3 861,758 570 The total sum authorised by Con- 
gress for new ships wee S3, 071 000, 000 The Shipping 
Board asks for a further appropriation by Con grew of 
a sum of S073, 868,301 

What does tha nation wish to do with these shipsT 
It is with a view to getting on answer to this question 
that Mr Hurley hoe followed e policy of frank dis- 
closure and dia< usaion Thr nigh the press and on the 
platform he hns made known the policy of the Shipping 
Board, and the (ountry has been fully advised of the 
program of our yards in turning out the ships Already 
we have a large fleet and it is growing by lsape and 
bou n d s 

The time has now oome when Congrew must deter- 
mine what disposition shall be made of the fleet, and 
for Congrew to act it must know what are the wishes of 


Federal Charter for the ships No State should paw 
iBte»bdnetug laws Than must be one greet National 
not a series of local and independent State 




the indifference of the Middle West to the 
of the merchant manna bee been the pest 


The President of the Renew Agricultural College said 
that the farmers were already taking a broader new of 


granting of Government oasi s tanos in the pioneer work 
of artabhshing our flag on the wvaa sees. 


To Oar Sabsaftm 

Q UE eubecribsw are reqairtid to note the eqpfcatioa 
date an eopim of Sctaimnc Amatos*. IT they 
wffl madia tbsir renewal endow at hart tew wort® 
prior to the date of eapiretten, II mfll Md m greatly 

la M — * — Agw oIHj 4 bii 4 answldn 

IB WWHB| mmm fmaRBl IwnHr 



tap 81. 191ft 


SCIENTIFIC AMERICAN 


640 



Iron Ftp* m Conductor* — The 34,000 kvo. 66,000- 
volt outdoor mibetation at Hog bland ia one of the many 
■ubetations built during the war in which iron-pipe con- 
ductors an uaed, ststoa the Electrical World. In that 
.iaatallation all primary conductors except thoae to trans- 
former terminala won made of iron pipe. Other oom- 
pantaa ia different porta of the country uaed iron pipes 
far higMenaiou busbars and for primary connections 
in aubatationa. The practice liaa proved ao satisfactory 
that many oompanioa an rantinuing to use iron pipe 
far thaae purpoaee, though the war restrictions on the 
uas of copper have been removed. The iron buses on 
outdoor substations are usually galvanised. 

Fires Duo to Wlreleee Worm . — At first thought it 
•asms highly improbable that any fire oould bo ascribed 
to Urn effect of wireless waves, though it is conceivable 
that, granted certain specially favorable conditions, the 
hfadliBg of a spark between adjacent metal parts might 
have such effect. M. Le Hoy in a recent issue of the 
Compteo Rendut describee experiments intended to test 
this point. He had met with several o turns in which 
fine did appear to have been caused by wireless waves. 
Accordingly, he constructed an "inflammable resonator,” 
by the aid of whloh he did succeed in setting fin to paper, 
cotton wadding, and other substances He thinks it 
pomible that in certain conditions inflammable sub- 
stances, such as bales of cotton bound with hoop iron, 
could be aet an fire by wireless means. 

Elactrical Effects In Vibrating Wires.— A recent 
communication to the ProeMdtng* of the Royal Society 
by Admiral Sir H. B. Jackson and Dr. J. B. Bryan 
re fere to the effect of the surface of vibrating wires on 
the electric currents generated in them by the earth's 
ma gnetic Busting, for example, diminish™ the 

current, but the decrease is not entirely due to smaller 
ssrfJon al area. Such currents can be detected by 
search coils, and somewhat similar effects take place in 
vibrating plataa. The effect ia not produced in non- 
conductors, but it seems to be accepted by the authors 
that, after allowance for the effect of motion in the cart h's 
field, there still remains an effort which cannot be 
accounted for. In any case such affects may be of ap- 
preciable consequence in telephono and other cirouita in 
which intermittent ouneuta are involved. 

Shock-proof Tungsten Lamp. - Despite the many 
improvements introduced in the manufacture of tungsten 
Um p . they have remained delicate until the present. 
There was a time, of course, when tungsten lamps had 
to be handled with extreme care to avoid jarring and 
shattering the delicate filament; but in more recent 
the tungsten lamp has come to be fairly rugged 
end available for almost all purposes save in mills, 
printing plants, and other places subject to Intense 
pounding or shocks It has remained for one of our 
UuHwg electric lamp manufacturers to introduce a 
new type of tungsten lamp which incorporates a shock- 
absorbing feature. The filamont mounting, instead of 
forming an integral part of the glam stem sa ia usually 
the ease, ia spring supported. This feature makes this 
lamp serviceable and preferable under almost all «»n- 
ditions where carbon lamps have been uaed heretofore. 

Substitutes for Rubber-Insulated Wires- -In a 
neant issue of a German periodical three ia an interesting 
dhBuaaton oonaemiag teat* mode in various "war wires,” 
particularly ia respect of mechanical strength and 
resiataneo to moisture and heat. The insulation on 
the wins investigated consisted of regenerated rubber, 
bitumen or a aeries at layers of impregnated paper strip 
wound on apirally. The last-named ttyatem f insulation 
gives particularly good results, equal in fact to the 
rasuha given by the beat pre-wkr rubber-insulated con- 
ductor!. Compared with the Utter, paper insulation 
doaa not “age" appreciably; it is leas affected by pro- 
longed h*vtiog and has g re at uniformity of quality. The 
substitutional insulations conridand do not involve the 
um of imported raw materials, and it is considered that 
they may oootinue to be uaed after the war. Tost* of 
this win showed excellent uniformity. The wires in- 
minted with bBuminoiw "substitutes” became quite 
Mantrio with the insuUtion after » hours at 60 deg. C. 
Regenerated rubber is lee* objectionable in this rrepect. 

hoar inauUUmi is unaffected mechanically and bare 
only rn par cm* breakdown strength at It deg. C., a* 
OMMuwed with M per oontinw ga na r at od rubber and 73 
or 74 per rent la bituminous inauUtioa. 


Afftroaony 

Four Periodic Comets, all of short period (6 Vj to 8 
yean), are due to return this year The following ap- 
proximate dates of perihelion passage are given in the 
Obeervatory: Comet FinUy, October 6tk; comet hopff 
(1006 IV), September 2d; comet Holmes, December 1st; 
comet Schaumasse (1011 V), December 10th Three 
dates may be considerably in error, na allowance lire 
not been made for perturbations. 

The Astronomical Day.— The movement in behalf 
of making the astronomical dav begin at midnight, so as 
to aoincide with the civil duy, has borne frmt in Great 
Britain, where the Admiralty h-i* just given instruction* 
to have thin reform adopted in tho British Nautical 
Almanac, beginning with the issue for 1926. This stop 
was taken after oonaultatipn with the Royal Astronomical 
Society, which, in turn, consulted the superintendent* 
of the ephemerides issued in other countries and vanou* 
other astronomioal authorities According to Nature 
the rhange Is made mainly for the benefit of seamen 
The Weather Data Neaded by Eel I pee Expeditions. 
— In connection with the coming solar m-lipse of Septem- 
ber 10th, 1H36, the path of totality of which crosses* 
Mexico, Prof. W. W. Campbell renew* a suggestion 
which haa been made by Professor Todd and other 
astronomers; vis., that weather observations should be 
made along the prospective shadow path for a few years 
before a total eclipse, not onl\ at the season of the year 
in which tlw eclipse is to occur but also at the hour of the 
eclipse. Thu observations nindc at tho regular term- 
hours at meteorological stations often give an entirely 
erroneous idea of the kind of weather likely to be en- 
countered at the time of an eclipse Professor Campbell 
says that the data supplied to prosportivo observers or the 
Kumian eclipse of August 21st 1914, were baaed on 
observations made in the nrerning and evening, and gave 
fair promise of clear akire for the event After the eclipse 
parties reached Ruuds they were surprised to discover 
that while clear weather was the rule in the evenings 
■ml mornings and at night, cloudiness generally pre- 
vailed in the middle of tho day, reaching its maximum at 
about the eclipse hour. The lack Observatory would not 
have sent an eclipse expedition to Russia if this con- 
dition had been known. In connection with the Ameri- 
can eclipse of June 8th, 1818, the data prepared by the 
Weather Bureau baaed on morning and evening ob- 
servations, gave no token of the fact that in certain 
I npalltii selected by aelipae parties very troublesome 
high winds normally prevailed during the period of the 
day in which the eclipse occurred These winds gave 
raw to distressing dust storms. 

Dark Markings In the Sky.— Professor Barnard’s 
descriptions and discussions of tho numerous dark 
markings in the sky — possibly non-lumraous nebulas— 
have already been mentioned in our oolumiw. In a 
recent number of tha Attrophyiical Journal he again 
takes up this interesting subject, and gives a catalog 
of 182 of the markings in question. He bclievoa that 
some dark places seen in oeiestial photographs are actual 
vacancies, but that 0 there are unquestionably due to 
intervening opaque masses. Whether these masses are 
gaseous or non-gsaeous remains problematical They 
are not oonfined to the region of the Milky Way. Those 
which occur la that region are not necessarily devoid of 
luminosity, for they may appear Hack by onntrost with 
the bright background. Elsewhere, howovnr, there are 
numerous examplca which are porliujis entirely dart. 
Their visibility leads Professor Barnard to suggdrt tbs' 
“space itself is probably filled with a feeble light whie 
forms a slightly luminous background for thea^ dar, 
bodies." Two regions of the sky visible from norther 
latitudes are especially rioh in dork markings, vis , 1) 
the region immediately north of Theta Ophiuchi, mid 1 2) 
the region of the great star-cloud in Soutum near the 
cluster Mil. Borne of those found in the first-named 
region are ao strongs in their Hliapoa that it would be 
difficult to match them With similar forma among the 
luminous nebula*. Professor Barnard recall* the fact 
that a a long ago as 1894 the Into A. C. Maynard, then 
editor of Krundrdge, in dfcouming ono of Barnard's 
photographs, declared that certain dark meant areas 
"seem to be undoubtedly dark structure* or obscuring 
mirmr in space, which cut out the light from the ne- 
bulous or stellar region behind them." It would be 
interesting to know whethW any earlier suggestion* were 
made to thto effect by astrenomnn. 


Aeronautical 

New Altitude Record. -On May 2Hth last, Adjutant 
Caaolc, a French aviatoi, in a flight for altitude om ended 
31,000 feet This constitutes a woild'-t licurd, being 
600 feet bettor than the llight of ('apt Lang of the 
British army w hn in J.uiiiiu v lust uscindod to 30, MX) feet 
Long-Distance Pilotless Flight. For some time 
experiments have been iiu-iiud out in various countries 
with the object of controlling ain raft from tho ground, 
and according to the Journal a French machine suooeeded 
recently*— on a prescribed nouran with certain nperified 
detours— in covering a distance of ISO kilometers (about 
110 miles), and in landing, when required, in a certain 
airdrome. A simil ar machine has boon developed in 
the United States which, according to n recent statement 
of Secretary of far Baker, can travel without a pilot 
some 100 mile* and land close to a designated poet. 

Argentina's Aviation Instructors.— Argentina baa 
aviators of her own, and does not need volunteer instate- 
tors from the United States Home Argentina officers 
are now abroad studying aviation in preparation for 
returning to their own country to act as instructors in 
military aviation This advice hoi boon reported to the 
Secretary of Rtato by the American Consul General it 
Bueno* Aires, in response to a request from the Argentine 
Minister of War During the past two months American 
aviators have been offering their services to Argentina as 
prospective instructors in flying, but found that they 
were not needed. 

The French Safety and Comfort Competition.— 
The provisional lint of stage* to bo followed in the Echo 
dr Pan* tour of France competition, to tako place in the 
early autumn, has now been mapped out. Machines 
will start from Pnris, and will ho obliged to stop at Tours, 
Nantes, La Rochelle, Bordeaux, lliarrits, Toulouse, 
Barcelona, Nimes, Antibes, Turin, Fmjus, Avignon, 
Lyons, Geneva, Colmar, Strasbourg, Mots, Brussels, 
London and Lille, ending the journey in Paris. Two of 
these stages may be flown in one day. Tho total dis- 
tance to be ruvrred will be more than 2,790 miles, and 
the prises will aggregate some *00,000 00 
Tha Peace Treaty and German Aviation.— In 
glancing over the official summary of the PeaocTreatv, 
one iindi the following rolinga with regard to German 
aerial activities- Tho air rlauses provide that the armed 
foruus of Germany must not include any military or naval 
air forces Germany is. hnwevei. to la- allowed to 
maintain a maximum of 100 unarmed seaplanes up to 
October 1st, 1019, to be exclusively employed in search- 
ing for submarine mines. The entire |>er<ionnel of the 
air forces m Germany is to lie demobilised within two 
montha, except for a total of 1,000 men, including 
officers, wrliu li may be retained up to October. The 
aircraft of the Allied and Associated Powers are to enjoy 
full liberty of passage and landing over and in the terri- 
tory and territorial water* of Germany until January 
1st, 1923, unless prior to that dntc Germany is admitted 
to tho League of Nations or is permitted to adhere to the 
International Air Convention The manufacture of 
aircraft and parts of aircraft is forbidden throughout 
Germany for six months All military and naval air- 
craft (including dirigibles) and aeronautical matennl 
am to Ik* delivered to the Allied and Associated Govern- 
ments within tliroo months, except for the 100 seaplanes 
already specified General art trim pnnide for the 
modification of German law* hi conformity with the 
preceding clauses All the elawus enntiunod in the 
Treaty are to bo executed by Germany under the control 
of the intur-Alliwi Cgmmiiwion*, to lie sjKH-ially appointed 
by the Allied and Associated Governments for which 
the German Government is bound to furnish all necessary 
facilities and expense** of upkeep The dultea of the 
Military, Naval, and Aeronautical Commissions of 
Control ore laid down in detail. Aircraft of the Allied 
and Associated Powers ahull have full liberty of passage 
and landing over and in German territory, equal treat- 
ment with German planes as to use of German airdrouun, 
and with ninst-favored-nution planes as to internal 
commercial traffic in Gcrmanv Germany agrees to 
accept Allied certificates of nationality, uirworthinem, 
or oompotenry nml licenses, and to apply the convention 
relative to Aortal Navigation eoncludod between tho 
Allied and Associated Powers to her own aircraft over 
her own territory. These rules apply until 1923, unless 
Germany has previously been admitted to tho League 
of Nations or to tiie above convention. 
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Matfoa-Ftam Cttaqr 
UmtarOae Boof 

T HE motion-picture in- 
dustry ha* grown so fut 
that it has burnt its environ- 
msnt and spilled over into 
any place where room could 
be had As a result, the 
average motion-picture con- 
cern today has studios scat- 
tered through city suburbs 
and far out m the oountry— 
wherever land and space 
could be obtained Thus one 
finds the executive offices 
downtown, laboratories up- 
town, a workshop m the 
business district, a storehouse 
in the factory distnot, and a 
property room in any avail 
able spot Needless to say, 
this has been far removed 
from anything like efficiency 
there has been a vast amount 
of lost time, wasted energy. 



excessive oast m cartage, lighting, telephoning — in a 
word, a great waste of people and things 
The perfecting of the motion-picture industry in a 
business sense, so that many perfected units may work 


Piling the finished blanks with electric transfer tongs 

will be stages both revolving and stationary property 
and costume rooms, shops for carpenters scene and 
plaster shops, 30 camera dark ro ima and dressing rooms 
to accommodate 1,000 players 1 he last word in lighting 
together in full efficiency, is about to be epitomised in the equipment will be a feature of this studio and it is said 
new building being erected in New York city by the well- that the cost of this apparatus will bo over *160 000 
known producer, William Fox It is probably the first Safety first! That ii tin theme throughout the 
time in motion-picture history that the 
three leading branches of any producing 
organisation — studios, laboratory, and ad 
mmutrative offices — have been brought 
together under one roof for the elimination 
of loss, delay and friction It will be a 
little city in itself; an aggregation of all 
things essential to the production of the 
photoplay 

The film colony undor one roof will be 
located in the very heart of New York 
two minutes from Broadway, at 56th and 
66th streets and Tenth avenue It will 
spread over a city block, or somewhat over 
four acres of land It will house on army 
of 6,000 workers end will have a producing 
capacity of 3,000,000 feet of film per week 
lhis film city under ono roof will rank 
among the largest in tho world 

The coining motion pioture colony will 
oonsist of three stones and a basement, 
as contrasted with the 30- by 35 foot 
studios of a few years ago It has been 
laid out along scientific lines by authorities 
on factory and office construction, with a 
view to speed, economy, and concentration 
In every possible phase of efficient motion- 


picture production, from filming to book- 
keeping to «■' 



Removing the cfrcamforefttM fin and punching the axle 


, _ stenography and to starring 
li the basement of the budding will be i _ . 
boiler plant capable of generating 500-horse-power, a mg plant, wbioh will supply washed air for the whole 


number of enormous coal bins, and a great room fitted 
with complete electrical equipment for such a building 
There are to be extensive quarters for laboratory re- 
search work, where a staff of ohemioal and photographic 
experts will devote their time to devising and im- 
proving mechanical ap- 
paratus and chemical for- 
mulas for the perfection of 
photography, film develop- 
ment, tinting and printing, 
and to general experimental 
work for advancing technical 


structure so that the same temperature will prevail 
throughout the building during all seasons of the year 
and working energy will be assured by constantly cool 
moving fresh air The structure is to be fireproof of 
course, being built of bnok, concrete and stool yet at no 


buOdtng will be tho top floor, 
which will b« in the form of la 
gfant studio that will allow 
30 companies to work simul- 
taneously— companies that 
have heretofore been scat- 
tered widely end expensively 
The roof will be supported by 
flying trusses, and not a 
pillar, post, or obstruction of 
any sort will prevent directors 
si-tun setting up scenery wta 
sverthey wish On this floo* 
a director nan stand in the 
id point to anything 
* to make Us pis- 


tugs oometty 
formally had * .... 

m&TW * •* 



Jra me l to n picture 


I be hstt totjn this unussei baUdimg whl 
eemptedei te New York City 


time will a person be furtl r 
removed than MX) ft « t frm 
in exit Moreover tlir 
vainps or ini lin h d ro ih cys 
will extend to ci ch f th< 
three floors for lb use if 
mployccs uni vehicles an | 

1 1 wi Jl i ugh to pre \ i ul 
j un durn g a hurried < mpt\ 
ing of tl building 

Om roof will boust tin 
l ig n otinn picture (olony 
Already tho fouudatioi Inis 
hi <n Imd and the structure 
m being rapidly pushed to 
(ompUtion I he building 
will hi occupied by film 
editors, directors scenario 
writers office foreL tin 
i unous him artisans and s j 
nn and will oontam 35 hri 1 - 
proof and waterproof vaults 
where negatives and prints 
will ho stored, 13 projection 
rooms winch arc to be ptr 
f< ct theaters in immature 
With music uud (iiHhiomd seats rest rooms, property 
rooms an 1 dressing rooms for 1 (XK) players Not hast 
in importance will bi tin laboratory and research dc 
partment whirh will ensure aneuraey in the various 
de tails of photoplay I he accompanying illustration 
gives some ldia of the unique motion-picture studio 
as it will tppiar when comphtid 

The Current Supplement 

T HL airplane was not the product of the 
war but it owes its present prominent 
place in our life and its greatest develop- 
ment to the war Probably it will develop 
into othir praiticul us( s than those t> 
which it was put in war but oue of its 
important war uses is capable of extension 
into peace times This use is extensively 
diBfUBscd m tho Scientific American 
Sipiifmkni for Juki 3 1st 1019, No 2308 
on page 380 by (_ il I L Jones Supenn 
tcndtnt 11 s t oast and Gcodotic Survey, 
undor the eaption S urmying and Mapping 
from A trpl v m I his v< ry suggestive 
papir probal ly indioales tho next great 
devt lopment in the I odt ral mapping of the 
two-thirds of our domain which stall awaits 
arc uratt charting 1 hi great imnase in 
airplane building by the Allies created a 
tromendous d< umnd for suitable paints 
and varnishes with whu h t » protect those 
rilalnelv frail structures from t he attacks 
of win 1 ram lrnii < louds and salt si a air 
the reaction of th< paint and varnish mak 
ers is discussed by dc Waele in tho article 
Meiting Nrti Drnanlt 1 he ingenious d< 
vires that have been perfected to si rve the warning light 
planed at a point when it lunnot be c-mstantly super 
V18(d are SI t forth interestingly in fAe V naUended Light 
si eond article in the scries on Uecmt Dei rlopmmis in 
Manor lighting Professor Puck brings out some 
interesting and generally neglected facts about the 
Iighttiuing I * mr# of thr Start and also explains how 
we determine this power 7 he hleclncal Propultton 
of the U S S New Mexico 
continues to be discussed 
s|>ccial attention being here 
given to tho most mtc resting 
motors designed to dnvi her 
propellers They are of 
the ( onttnuoue-raird Motor 
type and under that rnption 
on another page Mr Adamic 
discusses the general nature 
of the typo its application 
and the standardisation rules 
of the Amemau Institute of 
1 h i tncsll I nginocrs as ap 
plied to motors A classi- 
fication of thu factors that 
ui den the life of our linen 
is accompanied by a popular 
discussion of tho ( hrmmtrg 
of laundering from the point 
of view of tho long-suffering 
customer Among the short r 
articles mono on Burning l m c 
Anthracite and Bit m tom 
Coal Professor Bancrofts 
survey of the literature on 
The Color of Water is eon- 
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The Friendly War After the War 

Well Laid Plans of British Manufacturers for Exploiting Foreign Markets 
By David McFall 


W HEN Great Britain threw b«r wight into the wale 
in August, I »ll not am Bntnn in a thousand 
riiaml Lord Kitihuni s vi«w that tho war would lust 
thiw years I*hi man “• tbt " treet WM “ ,ro 1 m-,od 
by tl»r magnitude ol tlu cunflict that its Ion* i/Mitmw- 
tion arrmul to him imponaible The ganeju. 
waa reflected everywlnit Many of the London aliop 
wind >ws diaplayid a platnrd reading, Business as 
mud during altenitumH to the map or * ,,r ®P* A 
■Mfial war diary, piiblistod for tin. txinlit of the Pnnce 
nt Waloa lleluf 1 und <ontiumtl pagia for but four 
montha And innuimiablc other little mamfoatationa 
reflected tho mine concilium 
Indeed, during thi entire conflnt oven when lta 
frightful eoal herein* apparent the giat of ftv< ryuttorani e 
wUe 11 Bumnw bn uhu tl ^ hile the form of indunfciy 
waa ohangod ncrmwwnly, throe-fourtlia of it being di- 
verted to war work not for a moment waa tho inevitable 
roronatrnetion period forgotten It waa forenoon that, 
whatever the duahilitiea imjaand by the war tine period 
would at the aaiae turn preaent greater diflit ultra and 
offer greater opportumtna than were ever known before 
When Amenta entered the tonflict removing the laat 
veatige of doubt aa to ita Anal outcome, drearna of com 
---.-I ex pansion wen. translated into actual plana 
I heae are now coming to light The linen industry 
of north Ireland alow hoa allocated to advirtinng pur- 
poM in Amonoa a mini approximating 1200,000 The 
intention! of many other great British industries are no 
lorn bold 

The Faderatioa ef Bntash Industnsa 

No doubt the moat important Http taken by British 
man uf a< turera in reunt y. am waa tho foimatam in 1018 
of the powerful 1 odcrntinn of British Industries Thia 
•rgamiataon a direct result of new condition* and 
new problems brought about by the war, la made 
up of some fifteen thousand manufacturers and prod mere 
throughout the Kingdom rt presenting a combined 
capital of $2,000,000 000 The Ieduration is pro- 
fessedly altruistic to the i stint that it exists to further 
tho into rests of British trade generally, leaving it to each 
individual firm to take whatever advantag* it tan from 
the better ronditioua Ihua created 

I he keynote of tin It deration a task w found in a 
■nude word —publicity The largest expenditure of 
money, the employment of the best talent and four 
fifths of tho machinery of the organisation are dirertnd 
toward this end In the singularly inmprehensive 
publicity campaign that has l>u.n planned and that is 
being pul into immediate and vigorous iffeef then arc 
four outstanding features— a aeriea of international 
expositions, pemonally eonduited toure through British 
induatrud cent ere, a fuller us*, of the moving pie turn film 
and a thoroughly organised newspaper and periodical 
advertising strviee 

| Tho British Producer and tho Foreign Buyer 

Smew tlu opening of the lint intirnuUouul exposition 
in Crystal Palate I ondoii, in 1881, (.rest Britain has had 
a greater nunihe r of sue eossful expositions than any other 
one oou itrj, though to America must go tliu eredit of 
having staged the largest and most attractive* ones In 
the matter of t\|>osilions then fore British mauufur 
turere are hurdly in position to uutruit then American 
coraisetitors However the leeliinitecm hss adopted an 
attitude whie h is inte resting and suggi stive lustuid of 
putting oil mu or two large expositions wlii'litxponinoo 
a... xtiowii to 1>« too rftin mein utlnutivi to pleasure- 
seekere and curiusity hunters than to st nous students of 
industry it prepuces a stnes of smaller ixposit urns iach 
more conspicuous ft r its educutiunul ft itures than for 
anything else the tint of those will Is an Anglo-Greek 
Lrposition to bo held in london in feptunbor aud 
Oi tuber of this juur A repose ntativi of the leders* 
turn is now in Athens oomph ting arrangements It is 
understood that the event promisee to be ouly moder- 
ately successful as would be inferred from tin poverty- 
strukim rendition of Groom and her industrial back- 

W ^hc matter of amingiBg for personally < undue tod toure 
through the pruiolpal industrial centers of the Kingdom 
promises to be mui h more fiuitful, us well as Ires costly 
On April 10th a spinal representative of the Iidi ration 
— .i^ f or Brasil, a country with which he is familiar 
through leng residence, empowered to cxti nd to Brasilian 
importers p»re"ual invitations to visit Gnat Britain 
Durum tho whole of tho trip tho Brasilians will be the 
— ^ the federation. To avoid tho rook on which 
anysuoli educational mission is apt to split, that of 


favoritism in being shown urtain industries to the 
exclusion of others, it is planned to have the itinerary 
oover the entire Kingdom impartially In uach indus 
trial renter the roanulantuiciH and their oi gam sat inn* 
will be invited to meet the visitors both informally and 
i way Later, similar ene unions from either 

„ „ „ill 1 m arranged for The formation and 

cementing of Inunnres relationships in ibis wav should be 
nf lasting valui It oan searulv fail to be immediately 
productive , as no one in quest eif trade oan oasily refuse 
it whin it is sugar-coated with hospitality The fart 
that the federation has minted a South American 
republic for its first i xpenment of the kind may be rather 
unpleasantly suggestive to Amine an manufacturers 
Ctasma Service fear Manufacturers 

Perhaps the must interest tig i rojKisaU— for at tills 
stage they an mou proposals rilher tliau aciuuiplishrd 
faits— an those relating to a fuller urn of the motion 
picture him as a means of initiating information con- 
cerning British industries lien tnfon the film has bun 
much more largely used in Ami n a than in f >rent Britain 
for showing industrial scenes ind pronssos The reason 
is obvious Owing to Amineu s gre nt extent and divor 
rnty its own inhabitants are mluriJlv less familiar with 
their lountry than Bretons n with thure Gathinng 
oranges in California or 1 lore la grinding oane in Louis- 
iana, lumbering in the far Northwest mil othe r pursuits, 
are nmussanly as new to the gnat mass of Americans as 
though they were earned on in foreign (ountnes This 
cannot apply within the narrew hounds of Great Bntam, 
whore every form of industry however segregated or 
lot allied, is almost within walking distance of every 
other Great Britain has also labored under an lire- 
movablu disadvantage in the I ulopimnt and use of the 
him Due to climatic conditions Ami nr on hints arc so 
much sharper and clearer than British films and there 
fora more pleasing, that it riqiiins a subjcit of txoep 
tional interest to croato a pnfinnc* for the latter for 
these and other reasons the British public has accustomed 
itself to looking upon the film as an intorestmg enough 
amusement divui but nut as urn having any great 
odueationol potentialitiu 

One of the great tasks tin 1 1 h nit ion of Bntwh Indus 
trees hss set itself is to re mou the Bntwh misconception 
as to the value of the film, and 1 i urgu a fulli r use of it 
As illustrating how stnoush 1 hi directorate views th« 
problem tho billowing is q intod from an ixotllentl) 
written pamphlet “Bound tin World by the Film,” 
recently issued under its dim l ion 

Thi tnflui nee of the nnimn on world trade develop- 
ment is incalculable, and it should Is made a great 
medium of national advurti* mi lit Producers of films 
in this country have not been given the sami facilities 
ns in Amenoa, f ranee, Italy Siandmavm and Germany 
for recording on the screen s mis if national lift und 
industry Abroad tlie man with thi turners has born 
modi wtlromi everywhere In thi l mted Kingdom lie 
has b< on commonly treated us a nuisam i or as engaged in 
muni frivolous pastime moaning nut hing to solid huamas 
men 

Witluu a f(w years r* g, il ir attendance at piotun 
thi atm lias btioim an ilniost uiuvi rnnl habit In 
Great Britain thm an over tin hundred million patrons 
per annum or twilv* times tin total population It won 
extraordinary anomaly that ivi r IK) pi r lent of thi films 
shown to those people are of fori ign origin What would 
be thought of a great country whose newspapers were 00 
per rent fnn ign-oon trolled uni representative of foreign 
mentality? ' 

Incidentally, the pamphlet in question pays America 
this c mphutie compliment 

‘ Through the remarkable enterprise of the American 
cinema trude the United 8 tot s is by far thi best adver- 
tised c aunt ry in the world 1 vc ry day millions of people 
all over the globe have Uf n their tyre Am ei loan 
seem ry, American heroes an 1 h mines Amr reran indue- 
trod aud social backgrounds iflma factories farms aud 
households, and Ami noon taste in nil manner of artulee 
of trade 

In tho c ndravor to attain f r Britain si least a part of 
the advantages which Amin i now reaps bo fully, the 
federation makes several pm In at concrete auggeetiosa 
to its constituent members Correspondence with 
thousands of manufacturers was invited in a circular 
containing the following questions 

“Are you willing to give o lareonal focilitiee at your 
offloe or your works, so that the produoen of story films 
may avail themselves of British industrial backgrounds? 


or qusVfiostion h 
limitation of time 


Do you make any gon 
regard to oortam departments, or any 
occupied’ What features of your buance* do you regard 
as bung particularly suitable for this purpose (e g H 
interesting processes of manufacture, convenient m 
picturesque or unique location)? Do any «ig*«stloiis 
occur to you for giving encouragement to film produoen 
so that the picture* throughout the world shall convey 
better impressions of British industry and anteronsaT’* 

In the ordinary way, a referendum such aa this would 
not elicit replies from more than thirty or forty per cent 
of the recipients, at most But rtnoe all who remove 
these questions are members of the organisation con- 
ducting the questionnaire, and as each member hac 
pledged himself to support the Federation, m a large 
percentage nf oases the questions wore answered readily 
The information thus gathered is being reoordod and 
carefully classified The Federation especially em> 
phomses that the information will be used impartially, 
in furthering industry as a whnk , rather than in promot- 
ing the interests of any one manufacturer 

The method adopted to insure impartiality is interest- 
ing It is expressly urged that in preparing a film de- 
picting the prooecsec of any typical industry, the entire 
locality in whioh the industry thrives should bo given 
first consideration Any particular industry shown will 
thus form but a part of the film, the histone landmarks, 
the modem environment and other features of the local- 
ity being given the greater attention Ibis provision 
would mom to be as effective aa it is fair When the 
avenge spectator views a film restricted to tho exclusive 
portrayal of a single industry, it at onoe occurs to him, 
at least subconsciously that it is a paid-for advertise- 
ment but when m lonneetion with it is shown a back- 
ground of picturesque or hwtono interest— and nearly 
every British industrial center has suoh a background — 
the industry itself derives additional interest from its 
netting At the came time, and almost in the same 
proportion, all of the other typical industries of the 
tonality share in the benefits of the adi ertisement, even 
though individually they might not be suitable for 
pu tonal representation 

The i edrration has mado another suggestion which Is 
well worth acting on that individual firms make greater 
use of the portable projMting apparatus by means of 
which their salesmen or travellers can demonstrate, in 
the offices of warerooma of the prospective customers 
themselves It is pointed out that the requiremeata are 
quite simple— a email amount of wall epaee, preferably 
punted or papered in a light tint and a means of (lea- 
tncal connection, fur which any ordinary lamp-hracket 
is sufficient 

In viow of the strength of the British I edemtion at 
Industries and of thi methodical determined way in 
which British manufacturers usually oarry out their 
undertakings it is safe to assume that Great Bntam at 
work will soon be figuring largely upon the screen In- 
deed it is quite likely that even Ameqcan audiences will 
shortly be witnessing early morning prounions of 


Hie 


or of the stool workers cf Sheffield or the artisans in 
the ugly potto nw 

A Larger Use of Mater's Ink 
More preeaic is the wider utilisation which the Fedot 
ation proposes to make of the ordinary channels of 
1 publicity Home two or three yean ago four 
x organisations of manufacture!! set up a body 
as the Industrial Publicity Service, Ltd “ 
were held entirely by the participating • 
bans which were entitled to neither interest nO 
dends as the solo purpose of the c 
further national, awl not individual, ei 

As the result of an investigating eon 

recommendation*, the Federation has now bought a 
assumed control of the Industrial Publicity Service a 
has taken steps greatly to widen lta sphere of influence. 
It u proposed to make the Servioe yield a revenue by 
extending to individual firms the kind of aid rendered by 
ordinary advertising agencies, and ofaargtng the usual 
fees for such work The whale of the revenue will be 
devoted to furthering the interests at the Federation 
The Industrial Publicity Service is now funetfenlng 
actively in three directions It a compiling a complete 
register of British industries, it is preparing taehtuaal 
and descriptive news matter ter the foreign press, and it 
u preparing advertising copy for individual finns, advntag 
as to the comparative merrta of various advertising madia, 
— mm\ 1 
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Science in the War 

A Return^ of the Work Done by the Bureau of Standards 

By C. H Cloudy 


FT hu be— so varied in Usd aad set large in extent, that 
1 by Mtatl g— at of words a oompbto ertolo* of ita 
various raarfflosttacs would IQ a (Wrier spue then » 
hire ovoOofab OniJ a taw ef tto no rt important 
ptoeu IU possibly tort to mentioned Aba it fa quite 
Mupwbi* to my of any — * particular investigation, 
report or nmdt that *'tkifa the mart Important 
Biit K n posribh. to my a* Mwnl that "they am not 

Oectafady UM| Omw b the Kobtor directum finder, 
rt Im^^TOapod rt tb* Bureau erf Standard, by 
9 A Kobter, ud which hoe already done much to 

brtmw Oirplone^Tbe Unded uMyfu th* thmkert 
of fort, trim* the pOrt hoe no we of bb vuaol warn 
Thfatd— hat already passed the theoretical stage end m 
now fat experimental operation on oomo of the moil 
pi— - be tw een the Capital tad Philadelphia In the 
enter of the landbif field fa a source of wtrabm rignofa, 
wfefefc ora aert at proper and frequent intervals Ihe 
dbartbn finder n the plane locate* then dguab— 
— mwtn ta By turning and elevating and depresnni 
ttourtruurtt the direction both in aefmuth and 
attitude w epaedOy found wittuu an accuracy of om 
da*m By eirelbg timeout— of the nnuJa, the aviator 
k abb to “prove up ' lua loeation, nnd by unking Unrar 
and lower ao he elrebe he b able to tell, by the gradual 
oaadnt to a bed of the finder, that he u approaching 

Snore that thn devise b aniUeeble tol boata 
-ferry boata ae ekm g their blips in think weather for 
tetaom-aa veil ae to airplane* By ita uae metal 
Mh orndd locate then— foe with peat accuracy oS 

atwMtrty drtermtaadln a portion of from one to 
tan or more mile# off the Mart an error of one degree 
would not be material ae far aa running ortwre b o— - 

Tto elertrieal work of the Bnraen of Standard* ae 
-piled to war he* many nunifinatione Among them 
2oaid be noted the complete reorganisation and re- 
-l^ctkmof the electrical circuit* mdmthta 

rsfiass*- sairJps^gg 

fc*l «riotw muh. IB 

tan —comer of fin The new arruite ea 
utu ged by the Bum— of Standard* ham aolred moot 
* “* whl,,h P«*vunisly «■*•* “ d 

Tt* — old rtoiTtkrtmaelune^puie, file through 
nrnmllrri on n-irf-"*-, — d w the com of a fined gUn, 
STS on^n£,tad by. on-tmg th e. plane, the 
■otter e— be arranged mechanically with noaepsneenee 
upon electricity But vjtfk a free gw which m b 
tamed » any direction, teem b always the posmbthty 
(hat the go— may hrt propeller, pbne rtrut or guy 
«*, bri5STd«m UrnST-d ljh pdrt m ataed of 
Us— say The Bureau of Standard* worked npon and 
mb attend thb problem, —topping a free gw in a pbne 
wtah in circuits *11 of whletwert he 
the KW «n fin, and earn, of them incapable of beug 
ekeedtf the mb b any portion to damige the ptaM 

^hwJrtVM war btathe Tn ^ i pm c c ogoerp^d 
— but I part — b Bat ana Never before have the 
53rn Timm taw 5«*M to bear up- finding 


purpose* which are not now even being mentioned and 
that any catalog of the Bureau of Standard* works in 
war muit inevitably be incomplete Not infrequently 
work was there done which i* known to only two or three 
men But then b mon than enough which con be 
described to fill thb page 

Much of the work no* been concerned with \ anon* 
method* of dbseminatiug or moniving intoibgenoe 
Wirrioes hoe played e large port in the war and tho 
Bureau of Standard* hee played a large part in wireless 
Through experiment* thrre conduct! d a tmthod of 
applying wnrieea to submarines wo* worked out which 
enable* the mb to rtart* oven when submerged Thb 
sound* odd to the wtntaes experimenter who he* always 
thought that a free and high aerial carefully insulated 
ud a proper ground, wore Indispensable far receiving 
ettorio Ylbratione Yet mb* near the Atlantic coast 
submerged eight feet, tow received wireless messages 
■eat out from Germany 

Another method of signalling which we* develop* it 
makes nee of the infra-red rajs of light whu h arc below 
tho visual ranga Isfra-red light* can neither be seen 
nor recognised aarita by photographic mums Yet it 
m aa truly light ee the visible apectrum or the rays of 
the ultra-violet regtan Thi Bunau developed a method 
by which nifri riTsfgaefr can be both sent ud received, 
over short dbtaaeee-that u from 20 to perhaps BO 
mile* — and which h— thi great advantage of being 
entirely undfaeoveiiW* by enemy observer* save by 
the woriangi of ohahte— om> rbuco in billions In 
visible, having no tang* m ether or air, th* infra-red 
wgnab of eOune — only be received when the re- 
cipient has hb I— C ptfcrt apparatus in position to rateh 
the rear* directed to *, undetermined point The method 
■ said to be quite pesblrt and thu application to war work 
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If there was any OM piece of work which oould be said 
to be mon important tfaan the net it might well be that 
done with glgee Bbmdardisation and mtarchange- 
ability of parts b fundamentally a matter of gages 
The accuracy of eg? manufacturing operation is the 
ecwir— y of the it— fi used and few manufacturing 
operations nqrin sgr—tcr dograc of accuracy than the 
~-in" g of ordawnee For yean prior to the war tbs 
Johannson gages wta* the worM s standard, indeed the 
world doom t know JSrt how Johannson obtained the 
utter accuracy of hb fi*«M But now it doe— t need to 
know lor, — a mart detailed account in these pages 
will to— sheer, th* Bpnau of Standards has developed 
th* Holts gage to a point where it is twice as efficient as 
tbs Johanna— 1» bqth accuracy and quality Some of 
them are oonmto tt jk one-miUion th of an inoh far 
beyond th* limit* tf toleranoe of the most accurate 
Midi— It b flbMtolly conosdad by manufactuniig 
angween that th* development of this gag* marks an 
apooh In — mtart—tag at boot aa important aa the 
development of thi pdfinmeter caliper 

It m very intCrtrtfng to note that the Hoke gage 
devriopm— t uses Hrttt Waves as a measure of accuracy 
Mid tob/onee Thbl* probably the firet application 
of light wavs* to m—afaetunng outside strictly optical 
ptodUrts. A* — tartgnee of the ' lag ’ between dm- 

^my — dy’bTfhfe tartar it was determined that when 
th* Li— rty motor WO* an at oorapliohed foot it should be, 
M Iwr to posrihb, fhstaort perfect obtainable Onr of th* 
first s om g to U mstasa was taken to the tof of Pike* 
Ptak tor tortum W bgh altitudu But it .was mms- 
thlng ot * lob tort tod the further drawback o con 
darting hUi iHNl itota elsewhere than m oboinp stab 
eqwppodbhatptoto. Bo the Bure— h*h a high 
altitude *hamto? r lto the tasting of motor* and car- 
bursters, » wbbh — T Condition of reaty of dtmoaphere 
ud hi^MM and temperature can b* pro- 
duoed at srifi. Th* b aib st igatl — , which h— gone to a 
height of s*v— Mfirt, i fact for a few altitudes but tor all 
so that a ooi— feta riHjeniy curve lor any part of any 
sagtn* rtfectod tor rtibure ud temperatore eon be 
plotted It gbrtM Mb be overioctod tore that in- 
formation m to "totalT worki i* the fundamental con- 
dhton which Mrt btjtatwfied before it i b po— hi* in- 
triUfcntly to to to rtgito nuke it "workbrttar 
Thb “ahitwd* ritartjbr wo. in to* ebo in torting 
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weight and thor reeutanac to wind An Mrplaur 
radiator should gm sh little toad r sutanoo aa posiulik 
and yet providi the nettssan «. x»lmg Incidental)! 
it must to noted that there rt mtch a thing as a tot 
efficient radiator B ton it fro n*it high oltitudt it is 
no longer d< urable Mon than V) types wire con 
udered in thane tests with the result that Amcritan 
pianos are model* in radiator design 

A* an inittauor of tlu cot perotion of the vane us 
loborst ynes in the Bureau the spark plug invoatigntion 
should not to overlook oil lo find thi most ptifut 
plug — the market or di volop am bettor than anv on 
the market the Bureau tested plug* from every po— hit 
angle and had working on the problem the gas engnu 
experts the temperature experts, the oeromio lubrira 
torn electrical and manufacturing export* all of whim 
contributed their mite to the final result This result 
by the way wo* accomplished by putting aside every 
buyable insulating material and developing a new 
) ion shun ui the ceramic laboratories liberty engines 
are equipped with Bureau-developed spark plug* and 
in aU probability the gent nil public will be supplied with 
them before very long 

A blind man fa not more helpless than an army or 
navy without eyes Tho optical initrum— ts used in 
warfare make a very complete catalog of optical ap- 
paratus Of oourse Bold glome*, tdmoope* and oamura 
lenses come hnrt, but range finders and navigation in- 
struments periscopes and searchlight mirrors are a elose 

Modem lenses require special optical glam, hitherto 
supplied this country largely from the great Zaire works 
at Jtma At the time the war broke our there we* but 
little optical glass in America Dot nearly enough to 
allow the optical manufacturer* to supply the demands 
of tV or and Navy Departmtnta for lenses So the 
Bureau of Standard* developed an optical glam industry 
and mado tone and ton* of appeal glare, which was 
manufactured into the millions of doUare worth of 
optical instruments of precision used in the war It did 
not develop merely one or two but nine different typee 
of glass so that nu manufacturer wu handicapped in 
production cither by not getting the right kind <d glare 
or enough id it In addition the Bureau developed a 
method for producing plane glass with parallel sides 
such as is necdul for instance in certain small reflectors, 
aviamaitcalh/ a thing which has never heretofore bean 
accomplished and which manufacturing opticians have 
always said tould not be arcompliHtod 

The dt velopmnnt of a cotton fabm as strong a* linen 
for airplane wing construction baa already received muoh 
comment in the publit press It is well known that the 
Bureau of Standard* has experimented with and de- 
veloped a paper for wing covering which ha* muoh to 
reoommend it and which toe ample strength for the 
strain* to be put on it Nor must the dieooveiy of a 
means of making cotton blankets os warm aa wool be 
omitted a simple result whuh came from touts erf the 
heat insulating ability of various materials during thi 
period ubtn million* of army blankets and mutk doth 
for army clothing wu a vital need and not enough wool 
in the oountry or obtainable to satisfy it 

An aviator and hi* plane ere no bettor then bis in 
otrumants Ihe story erf airplane instrument* in a large 
one and the development of their manufacture — for 
there wu no industry of this kind prior to the war — u an 
inspiring chapter in Amentum aooomplwhmont Iht 
Bureau played a very important part in this develop- 
ment for it discovered and corrected 28 sources of error 
in existing instruments A single instance must sulfite 
The little oorrugatod boxes in sltimetore have hitherto 
been made of German silver nmital which hu a distinct 
‘ lag in operation — in other words a rapidly deaoendiug 
pi — a might easily get 200 feet ahead of its instrument 
and if close to the ground in a fag might easily crash 
because the aviator watching hu altimeter thought 
himself safe when to wu really in danger Ihe Bureau 
discovered that a five per cent aluminum alloy of eoppor 
made the most satisfactory sad quickest-acting barometer 

As an instance of the practical application of — entiht 
investigation to money saving, the War Department 
estimates that by speeding up the hardening of conrroto 
oonitruetlon, the Bureau uved it WOO a day Ihe 
profabm wu put up to the Bunau "Haw can concrete 
to made to hard— rapidly? The investigation re- 
sulted m advise to mix four per — at uloium blonde 
with the eoMTrt* which result* m hardening the mixture 
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New Ships of the -British Navy 

Influence of the Battle of Jutland Shown in the Laleat Bauleehip. and Battle-Cmi*". 




T?\inrNTn till British udmiralt) lioltt vbh that tli 
Ha irn of ltd it ■ mjxtihnn Mid until y lit «nrMhi| 
dmign aul i oimtiti t mu pruned with the passing f thi 
u i II1HII 111 ft f i 1h I I lit him nicntlv in* tl< 1 1*1 lit 
through pu|M n, r ill I \ ll ( huf ( onstrui tun befnn 
the IiinIii ufic in nf Nitvnl Architects a rnmarkubli 
complete state incnt if whit wan done during the warm 
tin. Kinatrut tiou nf tvtrt kind of warship fruin dread- 
nought and bat lit cruiser 1 iwn to |hi1iiiI h *t VVc 
publish hi n with a ant nt drawing* (lit whik tl * I rimipnl 
uniti in ihui gnat piogiam wlurh rf|ir«Hiih i t >1ftl of 
nhout two million loiw and mvoltod tin xpiodituri of 
about 11,400,000 WHI 

lit linn tbn wai oiK-nnl in 191 1 * t Britain wre 
completing thi ship* of thi Inn l>uh< fllam which 
turned till! H ft-innli kuii» in livi tiirulM on tin «uUr 
linn I wo of then* nn ready just btfnn the war and 
tin* other tiro shortly nltf r 0 1 1 Ran Dm to thi lemons 
learned at Jutland u otianli rahlr amount of additional 
protection wan addtd nvtr Iht niugaaini" of this liras— 
a < hangt wfaieh wiui made in practically all t f th« i apital 
■tups at thi anno time It i» interesting to learn that 
m only one oase, during thi engagement h was any por- 
tion of a shell found to have jit netratod below the 
protective deck I he lion Puki of thia class waa 
the fleet flagship ot Admiral lellitoe 

lilt next class namod after the Queen Hisobcth 
waa the (list to mount the IS me h gun of wrhn h eight 
wan named Jho ape id 
waa rained to 21 knots and 
oil was adopted in plnoc of 
coal We ten lold that in 
the Bat (It of Jutland fnui 
vessels of this class weir 
heavily «ngii*nd for several 
hours gavo and reuivi ] 
heavy puw*h mi nt but wen 
not snrioiislv damaged or put 
out of action Additional 
protection was given to the 
magumes ns the result oi 
that battle 

The mxt battleships in 
order are thorn of the Hoyal 


knots As a matter of fact, the R«puU< made 
knits m the deep condition and the fUaawti mad* 
12 tj knots speed at roe an draft k 1 1 markable record of 
IT months for e onstructwn was ms It m the ease erf thsee 
two vises 1. Ihe stupe are being wiU reported upon 
m their sea servue and they an able to maintain 
their aimed 

Light Crown. '‘CQUregeoua,’’ "Oloriou." ead -Furrow- 

While the doHigns of Renown and Hepulse weirs 
in progress the ohief constructor nceived i nit ruction* 
to dLsign some very high speed shtj s carrying powerful 
Runs whnh were to be capable of maintaining their 
■peed in modeirato weather but were to be of lighter 
draft than any British or enerffl} ship of the same dun, 
mi iitfl to bo able to navigate ahtliow water* if m dewroa 
It was decided to btuld Courage our. and (donous 
on the lines of very large Itght orw* i* giving them a few 
guns of the heaviest caliber, so lh«t tlm would be able 
to ovnrtaki and sutk any enemy light ruisi n. or rauli re 
1 hnv wore to hnvo ligbti rumor i r tl i turn a speed of 
not leu than 22 knots, and a droll f 22 fent or l»e feet 
lees than that of any battleship or » attb « rumrr mounting 
such hiavy gun" Baums* thi l > link gun and its 
mounting wee available or ooull bo rapidly built it 
waa deluded to arm those light ruisers with 1A inch 
guns They also tarry an antitir|ado armament of 
i ighteen 4-inoh guns in sis 2 gun mount* similar to 


with a lfltMout flymg-off ptatfpriB *bt>ve it Lrtff; 
the after turret was removed and a landing deck IH» 
feet long, reaehmg from the funnel Aft, waa en e t ai l ed 

The light Croton* 

The pre-war modem ships of the British Navy Were 
designed by Bir Philip Watte, and among them wee the 
light cruiser * Awthure which beonma famuua in the 
early actiou of the war Subsequently, the British 

. . — - wful light oruisere of t*“ 

• decided tu i 


Arothusa typo, and it weed 

r of a '* 


3 to utlbm powerful 


were basiil on the 
Queen Hiralwth 1 j 

make them more houioguu- 
ous with the. majority of the 
dreadnought ships the speed 
wns reduced to 21 knots 
hut subenqui ntly a (bangt 
was made from toil to cal 
and on its trials with 
tone of oil the Revenge 
attained 22 knots which is 
equivalent to 2f knots wl 
mean draft (hi thuk pro- 
tective dock nt the « center 
of the ship was brought up 
to the level nf the mam deck 
Particular attc nlion was pud 
tu underwater protection 
and, eubecqueiitly to their launohing nn outside bulge 
waa fitted to nil the ships ot tlus clsss 

It should be nu ntiow d that the. pe|s r rend before the 
Society from which thiw particulars an taken was given 
by Sir Lust sec d 1< incourt kico-Prcsulml of the 
Society, wbo was rtsiionsiblc for the bulge method 
of protection and numimcuileri it for thi 1 dgar 
edase of vemels in 1914 

The battle -cruisers Renown Mid Repulse of 

wlueh so much has teen writ tc n were originally laid down 
as battleships of the Hnjal Sovereign type bul not 
muoh work had lain dono upon thorn when the war 
bean Alter the hidkluml Islands battle the valui of 
the battla-Onuser type hiinme very apparent aiul on 
the, initiative of Lord 1 »h« i it was decided tu complete 
the two battloahips is Inttli ciuiscn They were to 
have a q H of 82 knots and inirv the laigcet number of 
The pre tu tun was to In similar to that 



machinery of a type approxim 
used for destroyers m order to m 

horse-power of 40 000 We — . . 

representing respectively the “Curfew' darn and the 
Raleigh clara The “Curfew, 471 feet over al, 
displaces 4,690 tone and with 40,000 hone-power show* 
a speed of 29 knots She Mime an armament of five 
(Uutoli guns and two S-tneh anti-aircraft guns In the 
iaso of some ot the vara eh of the '( urfew’ dare the 
hone-power was developed through guaring upon two 
shafts which involved a transmission through sash 
reduction gear over 20,000 horse powir a bold departure 
from anything that had yet been amtcmplated Results 
however have been very eatufaolory A good feature 
of these ships is that the guns are all earned ou the muter 
line and are therefore avail- 
The 


superposed method of lire Is 
adopted so that two guns are 
available ahead and two 
astern, a blast screen being 
provided to shield the gun 
detachment of the extreme 


light craltcre of the “Curlew” and “Raleigh classes built daring the war 


of the "invincible and n m nlilu d form of bulge was 
n f n yiaJ As the designs w n develop) d it waa found 
Hud, they could carry ei\ is uuh guns- lour forward and 
two eft, with a ueeoadan battiry of stvmtioa 4-ineh 
nni fifteen of the latter sic earned m five 2-gun 
m M i at e ’flu dim time it wwa derided tu repeat 
the maohmevyof^ie b^lt-nnscr 1igtr a 30-knot 

ba tdwgWdMff at hon»' r »»d with the 

•dditiM of eartm boUmmi beoauw Ilf the extra length of 
tbeaUp, it was imuA t« obtain a speed of 32 


those of the “Renown’ and Repulse 1 lie> ware 
protected with two inohea of arnnr plati on top of the 
one-mnh shell plating, and a llun piotmtid deck vu 
worked fori and aft which was rumterably thickened 
above the mays sines they also shown! I ho modified 
bulge under water they an drivui by a four-shaft 
arrangement uf geared turbines muIi as is used m the 
Brrtuh light cruise? Champion the tianeinwnon eon- 
auluig of dmihle helical gearuig With 90 000 shaft 
hone-power 22 knots was easily iblauud on trial and 
vu ojHiedul in aervioo 

When the Courageous was steaming during her 
trials in heavy weather signs of wcakm ss developed at 
the fort aide ot the forward turrit where there la a loss 
of strength due to the break in the deck structure to 
admit the barbette The addition of doubling plates 
served to ourrert this Expeneno with this ship show* 
that speeds of to knots and over mnnot be maintained in 
heavy weather without danger of oierntressing a stupa 
structure 

Tbs third ship, 1 FunouV’ * similar to the“( nurage- 
ous and Glorious but aha eanits a more pronounced 
bulgi In plane of four 18-UMh guns, she was arranged 
to oarry one of the new lfWneh guns m a single gun turret 
forward and another aft, Bsorc she waa completed, 
the urgent sail from the fleet let fast airplane oamere led 
to doing away with the fore turret, and building on the 
forecastle deek a luge hangar to house 10 maehmea, 


The ships «des to the 
level of the upper deek an 
prelected by special high 
tensile plating of from 2 
inches to 1 4 and 1 mob 
throughout the machinery 
spaces in addition to the 
1 inch shell plating 
Ihe “Raleigh duns is a 
heavnor type of light cruiser 
designed for ocean work in 
any part of the world Their 
femp-ahaft geared turbine 
engines of 70 000 horse-power 
linve driven the ships at a 
speed of 10 knots There 
vessels an 0011 fort long, 
displace 9,760 tone, aad 
mount eemn 76-wrh guns, 
five of them on the renter 
line of the ship and one on 
aaeh beam amidships They 
Many twdve 2-inoh guns, 
four of wroth are ou anti- 
aircraft mounting The 
maximum aide protection is 
three inches and the whole armor dan ie amder to 
that of the nnallrr light wuirera They also carry the 
modified bulge below water 


1 he destroyer* m eluding flotilla leaden, I 


the war vary m length from 272 feet over e 
Jl ie dupUrement i 


feet over ail, the 
1,800 


to 888] 


$3 


aad the epeed at lend draft from 24 to 96 


These are eontreet speed* whisk hi most sheet 
■ The worid e word for deetroyer 
gained by a Yamrer boat, which 



of three and m the later dretraym 
leaden of 1,800 


four 4-uwh guns In the latest MQIa 
ton* and 86 knots, five 4.7-4nah guns 
all of them on the eenter Mae. The torp 


constats of four or six 21-fawh torpedo tubes. In a eum 
ire shall give ilhutratuma and full detail* 
pun*’ whwb I* tfa* deetnqror that omfli 
' lef 89.6 knot* above mention#* 


I 177 feet 


at om SJ-tesb gun, the larger 

of 18-iaok, 1 4-uwh or 16-tndl fua*. 


||t| j a » a . m 




British battleships bsttle-craiser* and large light eralaers b«Ut during the war 


BHwl Mm in Tenting Uboratorie* 

I N 1010 60 Wind men war victims were placed in the 
firework* laboratory part of the military munition 
works of Bpandau say* a British trade paper I hey 
were first trained by women and later Instructed by 
blind men Originally they were only given very simple 
teat work of the go and not-go kind The dreary 
monotony of this occupation proved very had fur them 
however and the nope of thek work was gradually 
widened they were allowed the use of file*, drflls and 
groove-cutting tools and finally of lathes and milled 
cutter* Special device* had to be designed for their 
protection, at course, the lathe is stopped for instance 
when the tool has done he work fed to# time, and the 
piece is automatically thrown into casket for esaauna- 

*» by to* totoy m **4* ht toe 

eautosft «ark At fin* to* ptofigteae? of toe men was 
lew, last yww togrwwe said to do «am average of 80 
ptotohAlM tod wmt whlah able-bodied ana ooiud have 
dim* Ido* of to* men sa married, amt the wi vsfc 


partly oi copied in other departn e t» of tl ettAihsh 
ment act as their guides ’ 

Paper Bales Instead of Boxes 

T HE scarcity of shipping space suggested some time 
ago that great saving could b effected by packing 
textiles and all other soft Utter al* in bale* instead of 
in cases Many balable good* can bo compressed to one- 
half or one-third their origtpal bulk thus effecting a 
reduction m fmght charges, a total elimination of the 
oost of eases and an economy in the handling But the 
substitution of bale* for daw* could only be affected 
through the use of a thoroughly protective wrapping 
Inside th# outer covering of burlap far the latter is 
good only for its ability to hold that bale together and 
must be supplemented by something that gives water- 
tightness 

As th* mult of praotiad tests made by various 
bureaus of the Government, with some commercial 
assistance two type* of waterproof paper have been 


select d f r this j urp sc O ons sts f two 30-j ound 

Kraft papers emont d t g thcr w tl asj f It in id 

then so crimped or rAj 1 tl t tl f ish J sh t will 
strctil at least a tl r 1 t f r tom fossibly 1 rcak 
As a wrapping mat r ul t pro\ s t l e v ry str ng 

and it is entirely prv ui I ut r luipneas 

dirt moths od rs evei rats By its strotel mg it ac 
commodates its If readily t any shape just as dots the 
burlap The see md j per s a imo th sheet made of 
two heavy Kraft i apt is ic sat iral i with asphaltum 
and tho twi then oemo: ted togith r w th the sat sub- 
stance 

A pressed bale in a water) mlrai j covered with 
burlap and Htrappcd with ste 1 bands not anly is safe 
against every exposure but saves cases or unites s ves 
labor in handling saves the handling of empty cases 
and when freight chirge* are baw d on cubical coi I nt 
saves half of this item Baling means vastly n ore tl an 
cheaper and safer shipping it means that the pack ng 
case will be abandoned wher ver the bale an be used 


666 
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' machine at Newfoandlaed In process of being « 

for the trans-Atlantic flight attempt 


The Non-Stop Trans-Atlantic Flight 

Describing the Handley-Page and the Vickers Vimy Bomber Entries 


T HF non-stop tran* Atlantic flight attll remains to bo pilot will bo Major H Q Bmckley who though but 24 

resitted at the time of writing Indeed while the year* old has had a wonderf il Jinilitary oaroor The 

tran* Atlantic flight haa 1 ci n achieved by the United navigator will bo Major 1 ryggvo Grant, a Mar- 


Stated Navy seaplane NC-4 there u nevertheless con 
aiderable interest still attache l to the 
various contestants now ready to under 
tako the first non stop flight between 
North America and I urope And the very 
nature of the non stop flight as well as 
tho huge prises to l ( claimed by the first 
successful attempt gives the present 
contest a real sportsmanship touch that 
never fails to invite popular inbrait 

lwo machines are now ready to under- 
take the great flight in fact it may be 
that one or li th of them will have made 
the attempt by the tame this reaches the 
reader At any rati one of the entries 
is the huge Handley Pagi whilo thi other 
u the Vickers Vimy Bomber Both ma- 
chines are distinctly military machines 
both of them were const rurtel fir the 
British Uovommuut for the purpose of 
bombing Berlin The sudden ending of 
hostilities released these machines f it 
other purpose* and tho trims Atlantu 
flight contest has givun thorn a real op 
portunity of proving th ir worth Multiple- 
engined reliable pcwtrfully luilt great 
load carriers and fairly fast both entnea 
are not far from ideal for the ordeal which 
they have set for themwelves 

When tlie Handily 1 ago was constructed 
for bombing Berlin she earned 1 100 gallons of fuel 
and a j r >pt rtiorat oil supply a 200-pound wireless set 
fl 630 pounds f b >mbs 12 machine gun* weighing 557 
pounds and n crew f seven men Sho made 00 miles 


woman 30 yean old who 1 as had considerable i 



Wyatt of the Mareom organinuli n U to be radio operator 
Ihe Handley-Page attempt is strongly suggestive of 
the suooeasful one of the l)n tod Status Navy, for the 


an hour on her test flight with this load Tor the trans- rea*on that the matter » ben g handled in a buelneaaUJce 
Atlantic attempt however 
the machine has undergone 
some modification Her 
gasoline oapauty will be 
about 2 366 g tllona t r n 
aidwably more than tho 
N( 4 with her 1 000 gall n* 

This fuel capacity it is 
estimati d will give tho 
Handley Page a cruising 
radius of 22 hours oi s ime- 
thiug like three hours leeway 
in making the Irish C oast 
with ordinary weather and 
no adverse winds 

It is announced that the 
trans-Atlantic crew will con 

Biat of four men— a pilot . i - i t n rn ir-i 

navigator wireless operator, The trans- Atlantic Ha*dky-Fa*e machine, which carries 2, MS gL-. 

and observation officer The non-ntaf cruise ef 22 hears 



and positive manner The machine itself, as la evident 
from what ha a been said is anything else but small or 
freakish. It compares favorably with the NC-4, being 
of the same width namely, 125 feet, about the same 
length, or 05 feet, about the same horse- 
power or 1,600 pn a n se hig the same num- 
ber of engines, or four, and having oobshS- 
erably more wing surface Its weight is 
given es 16 tons, as compared with 14 
far the NC-4 It is a land machine, at 
course whereas the NC-4 is of the well- 


The Handley-Page promoters have used 
good judgment In the selection of their 
flying field which is located at Harbor 
de Grace Newfoundland. The spaoe 
available for the start is about 006 yards 
long by 200 yards wide, and all of it has 
been cleared of obstructions and levelled 
and rolled, providing a hard surface for 
the heavily-laden machine 
The Vickers Vimy Bomber, while a big 
machine by itself is somewhat dwarfed 
whan otmtaaeWdwMt either the Hawdiey- 
Page or the NC-4 It Is also a land type 
of machi ne^ I ts power plant comprises 
two »Und<jpWW-boc»e-pownr Rolle-Royo# 
engines the capacity' of tbs fuel tanks 
has been increased to 866 gallons, and the 
lubricating oil tanks to 50 gallon*, and with 
rtti „ this capacity tbs airplane is said to have 

a range of 2,440 mQee, which needlam to 
oaplaia, leaves a rtascmobla margin over 
soma 2,000 mBm ot the straight course The mssianitt 
speed is deer «» miles an hour, but, during the tight 
across the Atlantic the engine* will U all probability 
be throttled down to an average ormaiag speed of no 
mflse per bear over the whole coarse 

The tpen of the Viskovs 
Vimy Bomber Is «7 te*t and 
th* overall length is 43 feet 

e TV width of th* 
■ 10 feet « inches, 
mm^ktaos k 
capable xi seeding nitd re- 
ceiving cysr ooorfdarabi* diw 
tenoea. The pilot and navi- 
gator. comprising the crew, 
will wear eUcfaioadjr-hsated 
clothing 

Tbe pilot nSH b, CapA l 
Alnoek of Maoehaeter, &ng* 
hM, win has bwg 

WM. »• has hsdrf*. 
wrt amount nf sgMlmaa « 

v«3F2| 




itm 21, m 


SCIENTIFIC AMERICAN 


057 


a# 


_ ftwrt, wh* 

Be WH nvs&iuaUy taken prison*? by 
TWlfcs, to « 0 fine Mure, nod 

tostosd m such until the and of ths war 
The a* rig* tor will be Lieut Arthur W 
Brown, boro to Glasgow, Boatload, of 
Ajaerioon parent*. In the course of the 
war young Brown who transferred from a 
MoMhootw regiment to the Royal Flying 
Corpe *• gn server, and wm wounded 
•ad taken prisoner in 1915 Be was later 
interned ha Switzerland, and repatriated 
to December, 1917. otooe whtoh time he 
hee been engaged with the British Ministry 
of Munihdu on the production of aero* 
nautioal engines and has put to a consider- 
able amount of flying at home stations 
" ' * , pilot at experience and has 

iypes of machines 

; Brown, after duration teste 

to Mm trans-Atlantic Vlmy Bomber, con- 
sular* he will have no difficulty in making 
a successful Atlantia flight He intends to 
rely upon a system of navigation similar 
to that employed m marine navigation, and 
will carry radio equipment with a range 
of MO miles for the purpoee of keeping in 
touch with surface craft 

Both the Handler-Page and the Vjokera Vimy Bomber 
are equipped with the British engine of engines the 
Holla- Royoe, u were the ill-fated Sopwith and the short- 
lived Martynaido If it comes down to a matter of 
engine reliability, both machines will most 
liktly be successful, because the Rotls- 
Royoc engine has time and again demon- 
strated its wtraordtoaryroliability overlong 
Then, too, with more than one 


wtaw h* won the DSC- 



s Vlmy Bomber triWW-Atlanile flight entry, which has a cruising 
range of i 440 miles 

u tins When one stop- t > conaidci that tlx entire 
it of light rays must b< 1 m hed m a pencil of light 


Mi angle of I 1 , 
y be obtained 


lattices some i lea of the 


1 carry i 


i with 


one engine out of o 

A Bettor Searchlight VnH 

By Albert A. Paahby, Sergeant-Major, 

C.A.C. 

A MERICA’S program m the air during 
, the tost year of the war had greatly 
improved, but what might have been ao- 
oompUshed with new and wonderful 
derives m 1919 is a topic that arouses tho 
keenest speculation, especially when such 
a novel produet of the minds of Unde 
Sam’s engineers as the anti-airoraft search 
light is considered 

CL A B Halverson, designing engineer, 

Lynn, Mass , concentrated his efforts on a 
lighting apparatus that would weigh not 
more than 1,000 pounds, combine sim- 
plicity with efficiency and oontain a 60-innh 
reflecting mirror He succeeded in 40 
days to evolving a mechanism that had 
but 90 parte, white the old barrel type had 
at toast 1,000 parts After -an unusually fine test it 
was accepted by the Government and production was 
started to big quantities The araustioe came at this 
point and what might have been instrumental to pre- 
venting night raids on such large < 

Park, had to be aet aside 


three-quarters of 

which corresponds to a width 
at 14Q feet hi * distance of 
one mile. The salient feat- 
ures Of the design may be 
found to the novel tyjpe of 
breeeh*4 ending cartridge 
mechanism and to the so* 
enraoy of the metal mirror 
The magnetic control of the 
ere permkied a much higher 
current ctoanty at the elec- 
trode tip*, 400 amperes per 

sirx'aaa 

at the positive crater t/t tb* 



A gallons of oil 


This searohllght is the moet powerful in the world, 
giving a beam of an intensity of over three times that of 
the mast powerful searchlight in use at tho beginning of 
the war. that is to say, tor searchlights using a flO-ineh 
mirror, beam tote&stttos of 40,000,000 to 45,000,000 were 


Tbs atofgliMtM ot 
emrofaUdrt tocsAtint 

"...r Tz 

of ti^ato'tiai'fetoriti 
^ ®XK*«to2i*Dfaurf*s* ' 

tdwtoSSitiSl husS'atflto 



toe atm aearehBflW th atws tostos to^parts 


available whereas the new Lynn lamp 
gives 160 000 000 apparent beam caudle 
power 1 he quality of light is far s tpcrior 
also tin spectrum of light approaching 
daylight more nearly than any other 
artifii ml light sources This of course 
more dearly reveals the elusive airplane 
camouflaged and flying at high speed at a 
distance of fre m five I ■> eight miles 

While thi warddi(,ht weighs 1000 

i pounds it was nc rssary in erder to maki 
its movements m rt wily controlled by n >L 
more than tut mi t mount the entire 
f device upon a ligl t tmik equipped with 
| pneunmtl tir d winds Thi turntable 
I and trunm ti arm supports were of east 
I aluminum tl us providing a very strong 
I rugged and light ( onstru tiou 1 In mirr ir 

I support is of steel in 1 amed on ball 

I bearings by means f a spoked whid 

I design and the breei h c isting which m turn 

I supp irts the eartridgi type mechanism 
I and the ocoulti r t >r warming before tho 

I beam is flashed on the enemy planes 

I 1 he arc controls feeding mechanism ar 
IJ striker etc are at the roar of the mich 
amain and are operated bv ono man T lie 
oruntation f (he l turn is accomplished by 
another man npcriting at tho end of a 
13 f >ot radius nil carrying a mechanism which fat ill 
tates thi pointing of tho beam 

The searchlight and supporting dtvieo required a self 
contained and complete electric p>wcr plant with a 
generator capable of a 2<)-kilqwatt output 
in order to produce this result a 145-ineh 
wheel base chassis was selected This has 
an eight-< ylmder engine with maximum 
output of 80-horsc power An autom > 
bile generator with boll >w shaft and double 
acting iluteh was attached The gentr 
ator eluteh govern ir and other details 
have o total weight of 050 pounds 

During the war the British used tho 
gasoline-electric omnibus takin from the 
Rtreets of Loudon and the French attached 
generators t the Renault trucks to pro 
vide a power plant fur their searehlights 
Tho new true k unit including the OQ inch 
searrhhght was responsible for many ini 
pr ivemc nts 1 lit overall weight was re 
duced 10 000 pounds tho speed increased 
from l r > to 45 miles an hour and the t oat 
reduced nenily 40 pc r rent The new 
machines weighed ready for field service 
6 000 pounds Hub inducted fuel eight- 
eyhud r gasoline engine 21 kilowatt goner 
ator 100 feet twin cable andjwl switch- 
board the (10-ini h hc arehhght with carriage 
and the personni 1 of five men to operate 
the unit 

During 1 ebruary and March of this year 
thre* of these searchlights and power plant 
trucks completed a test from tho West 
Lynn works m Massachusetts to ( alstrom Field FIs 
s distance of 2 000 miles win n the roads were hub deep 
with mud Hie Government was entirely satisfied and 
though the war has ended it plans to use the new devioo 
St its coast defenses and naval stations 

To Restore the Rubied 
Libraries of Serbia 

A LT ATI TT issued by the 
I nfenti* ( omnnttee of 
the Royal Society of Lltera 
turn in I ondon describes the 
wanton di struction and pil- 
lage of Serbian libraries dur 
ing tho war and appeals for 
aid in the task of restoring 
'these institutions Tho Lib- 
rary of Belgrade University, 
the leadiug collection of books 
relating to the Balkans m the 
whole w orl 1 and also the most 
important library in Serbia 
was systematically pillaged 
and distroyed, tho large lib 
rary at the monastery of De 
ohani, dating from the f >ur- 
toenth century and n li m 
historical document h under 
went a similar late and 
many others fare 1 likewise 
Every printing pre inSi rbia 
was carried aw ay r destroy c. d 
by tho enemy , 


at 1,000, and weighs less 
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The American Precision Block 

An Industrial and Scientific By-Product of the War 


Y I ARfl ago engine* and nfle* watrhaa anil < *ht r 
complex mm him * in fmt nil thing* umtiiining » 
quantity of part m n unit l< arh awn inbl\ eluihir 
the milt tmt of it I mil >r one of thotiwiml* an m 
di\ idii il prohl* in it* pint* were ran>full> lifted together 
by trial filed md he rap I by hand to match a* perfet tty 
aa poaaible l»|i pn , f«v aenrtag the name duty in two 
machines rcnild hi lutirc hanged only by hnppv aondent 
m the hill for repaint anil replacement* was a hiavy one 
lodav w* do not do it 1 but wax 1 binge arc uo longer 
Mudr tin van unmfmUrtd rin immediate concern 
of the faotorj ie not with the ammblid whole at alt 
but miter with part* Hieae an made m quantities, 
often in different *ho|* and ami ml h il iuf« the complete 
unit only aa a final in« ident A broken part w reordered 
by numbir and ahippad from stock, when delivered it i* 
■tapped eaauallY into its place and aa a matter of eouree 
it fits and funi tiona 

Ihw quantity production of interchangeable parte » 
made pciHubli by the ayntem of tolerance* Instead of 
leaving the problem for the workman to wreetle with 
•very day the dwignor subdues it once for nil Ha 
carefully calculate* juat how many thnuaandtb* of an 
i n-h a given member may vary from the gpocifiod 
dimensions without impairing ita fit or ita operation 
A part u then made with the idea only that it ahall fall 
within the limita of error thua aet, if it dnee ao nobody 
earea about lU exact meaaurementa We are thua 
preewe by appearing to be not proem A part madr 
after thin faahion can be aaaemblcd at random, talcing 
■ place in any one of the finished machine*, without 
irther concern m to whether it will fit the plane provided 


and slid about on one anotbir to foroe out them 
i»i tu Ire When tW* fa 4w with *faU it fa Mtwdly 

found that m aprta «f aM prtvwu* expewaee » the wh* 

Iran the tfaiokiMi el stfy (remp of the Woeki ia toe- 
cmdy the aum of the iWdtmdunJ thioknemea, withmtha 
guaranteed irargm of eSto of 00001 faoh In fart, 
the blocks when treated fa (Bus way adhere to strongly 
that a notable effort fa wouired to pry them apart 
This Broom* of bnngmg the block* into optimum 0*m- 


Behind this development 
gage This story waa 
and need not be repeat 
b variety 


of the 

a year ago, 
ed now Meaauring instrument* 

in a neb variety of forma to toll ua whether ball* 

and bloeka and shaft* and gear* and all sorts of strange 
and unusual she pas are within their limits of tolerance, 
whether they must haw a ahado mow metal taken off, 
or whether too much haa already been taken off no that 
they must be scrapped But it u begging the question 
to aay that tho work u right booauae the gage » light, 
how are we able to rely upon tho gage to tell the truth? 

Aa recently as a year ago tho so-called Mwoiliah blocks 
afforded universally the starting point for precision 
ayatema Ihcao are little rectangular prisms of steel, 
guaranteed to have a pair of opposite fanea flat andparalld 
and a specified distance apart, with no error of any 
deaenption exceeding one ona-hundred-tboiiaandth of 
an inch With a set of these bloeka of properly selected 
thicknesses it ia posable to hiidd up practically any 
This ran then be transferred to 
the blocks ai 



tact before use is knows ns trnnglng 
The reason why the btodfai will wring fa not entirely 
clear At first »t was sapped to be * ease of store- 
phono pressure on the caitl r fares which of course w 
not equalised from the internal surface* as it would be 
with ordinary flat objects put together In the ordinary 
way without the ~1>N| * " 


pressure is only 15 pounds jar square moh, and when 
blocks that have been wrung together resist a puff of 
90 pounds per square uchpfbi* i splaoatron u ruled out 
The m venter of the Monks a Swedish tool- maker 
named Johansson, thought the > were hold together by 
molecular attraction Ordinarily the space* between 
the molecules of two separate puces arc so tremendous, 
aa compared with normal lntc rmolm nlar distances that 
nothing happens But with the plow contact between 
two almost-plane surfaces Wrung together the ordinary 
moleoular spacing is approai lu«l between the blocks, 
hence tho attraction that exists between molecules of a 
angle piece might he approximated Johansson 
behoved that if the surfaces could be mode flat enough 
their molecules would be close enough alter wringing, 
to seise upon one another with the full natural grip, 

‘ so that t he two pieces would ooslmrc at room temperature 
and we would get a molecular uold 
Without ruling out all aaaintttucc from these factors, 
the Bureau of Standards has rtmntlv put forward a 
third explanation When the blocks are absolutely 
clean and dry they will not wring When too mueh oil 
is left on them they will not wring Vnd eome ode aid 
wringing more than other* 


EPS 

th™whob«toiy of this aeheiveweot will go before the 
9SSSL it can be predated FeT the percent 
waasy not tall how the gsgtowe actually mod e, bsearco 
of the patent sitnatioa This burner to emplrte 
publicity wiHeoonb# down, however, »»d « fa ttN- 
time there Is t veto deal of interest that ean be told 
MTitoST: block Ml end tho problem* met 

*S»totofa ie Major William * Hoke of HlAlre- 
"Major” bsfeg one of the ooMcqmmeee of hfafa- 

km Hi ha bwaneet he hod occasion to use the 

Swedish blocks, end fa sunk a manner that their square 
form woe » greet nmaance Thai comparatively trivial 
amnnwun^e fad him to wondor whether ho oesddn’t 
fg gagas— and with them, of oouree, gagrcfor 
Ie Ho felt that the shape of the Swedish 
to regard them solely aa a pre- 
end that they could 0 


The urn of solid master blocks was in itself nothing 
new JBut previously they had been made in the tool- 
room of the individual faotory, with great difficulty and 
expense, and onlj in the several sixes required by the 
work of that particular factory The whole notion of 
turning out precision bloeka on a commercial basis, in 
oomplete acts within a stipulated accuracy, at a pries 
making them available to every tool-maker, woe a novel 
me And more than that— the bald claim that tho 
thioknese of a pile of the blooks was exactly equal to the 
combined thicknesses of ihe members of the pile waa » 
direct contradiction of all previous experience and could 
not be accept* d without the meat ngorousdomonatretion 

Oh Mob Ore fa Two 

If we teke two ordinary solids an inch thick and place 
them together, we ns) get a figure i 01 inches thick or 
3001 inches thick but we will never b\ any chon e get 
a figure exactly two inches tluek This statement is 
made without reference to the consideration that the 
alleged ono-meh bloeka will fail to measure exactly an 
inch, for this ia not tho dominant factor ihe big 
hitch u, that the faica which we have placed together 
do not fit They may lit very nucly ao far aa we oau 
see or feel, but when w< get to talking about hundred- 
thouaandtha of an inch, wi are bound to recognise that 
their irregularities rule the situation lhey are in 
Mtual ooataot in half a dor* n plaoea at the most, where 
high spots of the one meet high spot* of th« other, else- 
where there is space between them, just as surely as 


Flo the Bureau believe* that wringing is a manifeatatim 
of surface tension on the part of tht oil The toolerulak 
throughout the fatenor of a mam have neighbor* ou all 
Sides, those at the surface have the same oohesive power, 
but fewer neighbors to exercise it on They can use up 
their oohesive potential only by taking extra gripe on 
one another All fluids show the result ing aurfane tension 
and surface film, the film on water is so strong that a 
needle wdl float on it, if deposited so gently aa not to 
cut through When we take tbi incredibly thin layer of 
oil that separates two almost-plano surfaces in wringing 
oontsot, it u practically all surfs* e and its surface 
tension must be extraordinary The Bureau is ready to 
believe that it is through this ti nsion that the two blocks 
ding to the film, and henne liidirwtlv to each other, 
and this seems the most reasonsbli explanation 
Onoc it was sufficiently demonstrated that in accuracy 
of additive measurements and in othor respects, the 
Swedish Moi ki were as guarani < < d, they swept the field 
They were cheaper than hamo-madu bloeka, they were 
vastly more flexible and they presented the first work- 
able means of making parts in different shops to the same 
exact tolarunoM For by no other means could a 
hundred-thousandth of an imh ho tamed about from 
one place to another with floniidtnoe that it would not 
be altered in transit They stemed the last word in 


are asked to speak : 


Everybody 
mode, and 


Naturally such a complete innovation in . 
and practice aroused great curiosity 
wanted to know, first how the gaga* wei 
■eaond how they were check* d When a man put* 
forward 10 blocks guaranteed to run from one-tenth inch 
to 10000 inch, in regular steps of a hundred-thousandth 
of an moh, he deliberately constitutes himself the target 
of questions These Johansson has consistently refused 
to answer Instead of taking patents, he manufactures 
his gages under the strictest ceemev and a* a fixed policy 
he seeks every possible moans of throwing a halo of 
* ' J with fas work Wo 


a hushed whispers of fas marvelous 
•in whet this* oonmst we must Ml 


LSf* 

a of oottiW-iast-reeort, and that they oould artw 
me a real tool, he aimed at a gage of equal accuracy 

h should be stool Hu experiment* began inlflttfi 

They took various directions, and a lot was loaned about 
precise workmanship, but of oouree for the mart part 
mvosfagatmB^Mtowed ^ f idre^ Jnufa ^^FfaaUyj ^though, 

short time be was able to write to the Soinrmno Auw- 
nywyimm g fa so many words bis invention of a 
lock gags than the Swedish, and asking advise 
as to ita disposal 

At the same time Mr H«k* had written to several 
big tool-makors and to two governmental bodfas, but 
be got no encouragement from three sources He deae 
not hold this against anybody, ho admits that snob a 
daun aa he advanced might mpeh more reasonably have 
bean supposed to oome from a crank than from a regular 
fellow who knew what ha was talking about But he 
would not be denied, so after ting patent application* 
in accordance with the suggestion of the Bommnc 
Ahuwoai*, ha got aboard a tram tor Washington, de- 
termined to jam hw gage down ■otaebody’s throat 

. .. ‘S Bureau efStosuls 

where be could really 

invention, he made such a 
showing thatlhe Bureau gave him a place to work in, 
a man to help him, and permission to go to it In two 
days he had a machine making gage blooks, and aa fast 
as he turned them out the Bureau tested them, with ita 
regular mu remoter outfit, and other means of measuring. 

After a week of thia, Mr Hoke was juat shout ready 
to pack up and go home Qagre In which he could And 
no error, and which he had supposed to he accurate to 
on unheard of degree, the Bureau reported with erne* 
running into the ten-thousandth* of aa Inch But before 
abandoning ship, it occurred to hun that perhaps the 
hitoh lay in the measuring metbwfa The Bureau wre 
using strictly mrebamosl means of tasting hie gages, 
and as be cast over fa his mind his own enaneue with 
such methods, he realised that the probable error* of 
observation where* w them wen greater than the 
errors which he had supposed bs wto getting In his Uoehs 
So bs prevailed upon th* Braeon to ye to the expense 

^Sta^Sy JwX, the report cam* to fain tfcrttto 
throe block* thus awfanittad wen erenreta and ufautfasl 
wstlun unheard of Haute— withu miifamtfa inf M. faoh. 
rt Bo Mr Hoke stayed right there w Washington 
kfa pro gress stare thou has been almret sat odn- 

an* triumph It is admitted that Major Hoi* tt 

we ragy bow soil him without getting abogd of sur story, 
actually took a step i toward fa thn eeafikt bet**) the 
man who make* and the man who atogurta. Before 
ho name on the we n s, the Inttsr was » the load, and 
oould measure, by n s eeh aa fa ql mean*, stay mwk that 
couW be produced. But thaHdhf tag* (went pgrt three 
means of nieasartmsnt, and fured the odoptim of n more 
delicate, gtaMMstfamBot rtnmfatd of meosureiaeiifc, m 
the only way todstaot Itafafimtrewwlcrtwn. 

fiMsttag Whh light Where 

jsu 

cimfoAfvt m rttftto spertnfata Hmexpmt*; fa 


« tiny gartic tre^ cf air and od existing i 


must be worked together 


Unless there ore two way* of achieving the cam* 
remarkable result, however, we shall coon know all about 
It Tor right now the very thing which fa re surrounded 
with mystery and hocus-pocus u being done lure fa 
the United States Blooks trc beitjg turned out at low 
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One Hundred Thousand Horse-Power Steam Turbine 

From Piston to Turbine — Reconstruction of a Great Power Station 


* cak of January 11th, 1902, 
than wtw published on the 
front page an illustration of 
one of the eight great recipro- 
cating (team engine* which 
had just been completed at 
the new 74th Street power 
■tatloa of what was then the 
Manhattan Elevated Rail- 
way Company Each umt 
had a normal capacity of 
8,000 horse-power and a max- 
imum of 12,600 hone-power, 
and eaoh consisted of two 
compound oondenai n g en- 
gines, coupled to a common 
abaft, with an alternator 
mounted On the shaft be- 
tween them The 44-mch 
H P cylinders were placed 
honsontally, and the 88- 
inoh L P cylinders ver- 
tically, the two connecting 
rods of eaoh engine taking 

hold of a common crank pin The huge rotating field, 
83 feet in diameter, weighing ISO tons, served as a fly 
wheel Each pair of engines weighed 720 ton* 

2 he marunum possible output of the eight steam units 
with which the building was fitted was 100,000 horse- 
power 

There has recently been installed in the same plant 
a single triple-compound Weatmghouse steam turbine 
which has a maximum output exnc tly equal to the 
maximum output of night units, including sixteen com- 
pound engines, that previously fitted the engine room 

With tbs development of the steam turbine, especially in 
the larger sisos, the economy both in floorspaoe and bulk 
and ua steam consumption of the turbine, was so marked 
that it was only a question of time before such large 
reciprocating engines as those In the 74th Htroet power 
house would be replaced by the more modern prime 
mover 

This substitution has been taking place during the 
past few yearn Not only have the reciprocal ing engines 
of large power stations throughout the country been 
gradually taken down and turbine units erected in their 
place, but there has been a notable increase in the power 
of these individual units themselves The first turbines 
to he installed at the 74th Street plant were of the 
compound type with high and low pressure elements 
Each of these Was direet-oonneclod to two generators, 
there being one generator on the high pressure and ono 
on the low pressure shaft The maximum output of 
eaoh unit was 80,000 k w Those units arc shown in 
the lower left-hand view 

There has recently been completed the great turbine 
referred to above, which is remarkable as being the most 
powerful steam engine in the world It consists as can 
be seen from our photographs, of a central high pressure 



Blading wa« of the low-pressure rotors 

turbine and two outer low pressure turbines Lath 
turbine is direct coanectid to its own gemrutor 2 he 
steam is led to the high pressure element at 204 pounds 
pressure to the square inch After it has passed through, 
it is led by a bifuroated Meant pipe to the low pressure 



Plan view af the triple-compound turbine 

oylmdcrs, ns shown in the accompanying diagram 
enters at the oenter and the steam flows in opposil 
directions through the »uc« ssive rows of blading 1 roi 
the low pressure turbine it passes to the condensers \\ hie 
operate under 29 inches vacuum 


lit put of 2 1 r (K) k v, for two 


com led bv the big turbine is 
42 by 50 fee t and its he lght 
is about 20 feet When the 


mum load 820,000 pounds of 
sti am pass through the blades 
of the turbine per hour, and 
less than 11 pounds of steam per lulo- 


The Effect of Great Pressure on the Electric 

Properties of Metals d 

I N the great majority of the metals tested by Bridgman, 
increase of pressure lessened the electric resistance, 
antimony and bismuth being the cmlv exceptions j 

According to the hypothesis of dual electric conduction 
the total cniuluctnity of a metal is the sum of the, con- 
ductivity duo to tho action of the associated electrons, 
and that dm to the action of the free electrons It- 
seems that inoreasc of pressure should increase thw 
former and decrease the latter, and as the former is * 
probably much larger than tho latter in most metals, 
we should cxjiert the usual effect of increase of pressure 
to be an inmost of total conductivity, as it is m fact 
But in thi case of nutals for which the ratio of tho two 
phases of conductixity is exceptionally large, as it 
probablv is in antimony and in bismuth especially the 
latter wt should not be. surpnstd to find increase of 
pressure producing a decrease of total conductivity, 
as it docs 

In most of the metals tested by lindgmau increase 
of pressure products such an effect that heat is absorbed 
when a stream of electrons goes from the oomproseed 
to the uncompressed inutul this effect being especially 
large iu bismuth Now this is what we should expect 
from what has just been said for if the fraction of the 
currt nt due to free eh c trims is smaller m the oompreseed 
metal than in the uncompressed ionisation must occur, 
yyith absorption of heat, at tho junction where t^»e stream 
of electrons passes from the compressed to the uncom 
pressed metal 
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The Service of the Chemist 

A Department Booted to Profrm In the Field ef Applied Chemittry 

CosCserat hr It B. HCfWS Chuuul Etite 


The Present Statu* of Our Dye Industry 

H >HT in Arm not there are ra&nv instances In 
which tho founder f n busmen* has lived to see the 
-it ihhshment grr » fr< in u one man affair to an organua- 
u >11 of thousands but quiU generally the process has 
iLquirod years and development has been at i rate fully 
jiietitii d by conditions whv h could be iari fully studied 
in advance In the dyo industry we hnv an example of 
in entirely different way of liavtng t-c d > tilings 
In many roapt ots and considering the c ondittons under 
which it was done tho work of giving America a dye 
industry U four years or less may he considered about 
thu most remarkable single achievement in our industrial 
history Unlike ether notable advanoes which have 
consisted m common miming new discoveries* and In- 
ventions or greatly improving upon existing products, the 
dye manufacturer know the wares he was expected to 
supply but at the start he had insufficient raw material, 
lai ked tec hmcal and sale* organisations, required a plant 
and was seriously handicapped by the cumulative effect 
of a long period of skillful competitive advertising 
A discussion of what has been done thug far and some- 
thing of the present status as well as the possibles future 
of our dye industry may lx properly prefaced with a few 
words regarding the complex nature of the problem and 
the faotors upon which (tormany seems to have counted 
to defeat the project of American dyes made in Amenoa 
by Americans Attention has boon called previously to 
the history of syuthetu dyes how they were first dfe 
covered by Pekin were fueled upon by Germany and 
came to be regarded as a one nation business We have 
road that hngiand might have become the home of dyes 
had one of her universities been disposod to pay a better 
wage to one or two instructors and had there been a 
better appreciation of chemical research in the islands 
This should serve os a warning to our own educational 
institutions and industries A few of our scientists have 
maintained that the volume of business in dyes was not 
enough to stand splitting up botwocn several countries 
and on a straight dollars and cents pre-war basis they 
may be correct but they seem to have forgotten the 
relation of dyes to other industries which without them 
would be greatly impeded if indeed they could exist 
Those include paints inks textdos, leather paper for 
special purposes and so on 

Why Germany Thought an American Dye lade* try 
Imposslbla 

The factors which the Germans believed would make 
an American dye industry impossible included raw 
materials, technical organisation lack of export trade 
and inexperienced selling agencies There was also a 
large number — between four and five thousand — of 
German patents many of them product patents drawn 
for the sole purpose of preventing competition in America 
Then, there was the ever present propaganda which was 
and is much more potent than many suppose Now 
practically all these obstacles have been overcome and 
the most resistant are gradually giving way We soon 
found plenty of many kinds of raw materials and we 
■mde when we recall the solemn assertion often made 
that the coal tar in America is very different from that 
in Germany and not at all suited to the needs of the dye 
business A large number of plants were soon making 
aniline and this material often surpassed m quality 
any that had been imported We had always produoed 
Urge quantities of napthalene and a satiafartory grade 
was soon available Now that the war is practically 
over we have a real exoess of benseno toluene and xylene 
at hand It is true that the materials which are raws or 
intermediates for the dye industry alone were very hard 
to get and for a time the extreme uncertainty of the 
future caused manufacturers to hold book Two such 
substances are anthracene and carbasol, both used in no 
other process than dye making and necessary for alixar- 
ines and vat dyes Some colors are still wanting due to 
a lack of carbasol of the proper purity 
The United States has always done well w the so- 
called heavy chemioals so In that direction all is well It 
would seem, therefore, that our supply of basic materials 
Is adequate with the possible exoeptlon of anthracene 
and carbasol where the question is now that of sufficient 
refining The quantity of raw material is fully adequate 
for our Mads 

Building Up a Technical Staff 

So far as the technical staff is concerned that too has 
been developed throughout the works We hare had 


too few organic research assn in cur country, but the 
dye emergency has qUleldy increased the number and It 
has been possible to draw upon other themioal industries 
for various grades of men for the different departments 
of work and laboratory The technical and researoh 
staffs of our dye plants may truthfully be said to have 
accomplished in four years what Germain has in nearly 
twenty notwithstanding the accounts in the literature 
to serve as guide poets The properly qualified setting 
organisation has not been waiting us predicted Maay 
real American* had been demonstrating and selling the 
imported article and they were glad to turn their talents 
toward helping our own industry Therefore, little 
difficulty has been experienced although no doubt the 
proverbial deficiency of the Aimncun salesmen m his 
knowledge of foreign languages a id i ustoms is somewhat 
of a handioap m soiling dyes aim id just as it is in any 
line of American merchandise 

While an export business is highly desirable it is not 
necessary to maintain our dye industry which on do- 
mestic busmens at present prices run hen about 1100 000 
000 annually It is, indeed, some thing to have started 
with so small a nucleus and within four v> are to have been 
able to export dyes to a valui < xi ceding that of dye* 
imported in the year just prstx* ding thi war 

Another hold in which we h \e won is that of large 
scale apparatus and equipment und wr present position 
is one of security for we can l uld highly efficient ap- 
paratus for all the unit operations and can carry on most 
of them on h larger scale thsi is customary abroad 
Marked improvements have bun made in equipment 
tending toward efficiencies whuh will stand us in good 
stead in world competition 

Fast Colors sad Otnun Propaganda 

Much has been ssid about pn pagan du and we are 
not yet free from its evil effects Wc are still being 
assured that notwithstanding th< r, taller a efforts to use 
the best dyes he can guaranty no colors In many 
oases if not all, it will be found (hat the fastness of the 
colors to light and washing have ni ver Ixw n guaranteed 
and that there is no justificatior f r the policy originally 
intended to make it more difficult t< introduce American 
dyes We now know that thi large majority of the 
imported dyes would not withstand the tests to which our 
dyes are subjected any better if indeed as well as do the 
American compound* One of our largest producers 
has prepared a large exhibit which clearly proves this 
point and the many who have examined the display have 
found ample reason to be proud i f our progress and to 
have confidence in our dyes provi ling they are properly 
used 

In order to cover thu last point the dye makers stand 
ready to assist userH in the projier application of their 
product and at least one manufaiturerer offers servioe 
without compensation or obligation to those handling 
the dyed fabrics in case of dissatisfaction Thu service 
strives to determine whether any fault ir with the dye 
its application, or both and suks by icOpeTstion to 
prevent recurrence It must Im borne in mind that 
our condition is constantly improving and the fact that 
we may have had trouble six months ago is not to be 
taken as a criterion for today tor example the blacks 
used on hosiery used to be dm loped colors These 
were not available m the early war dayB but direct and 
sulfur colors were These require somewhat different 
technique in their use and th* direct oolor u less fast to 
washing than developed dyes while the improper use of 
sulfur colors may cause tendering of the yarn Well, 
those days aw largely past The dyor knows how to ure 
sulfur colors, and developed colors by which is meant 
those which are developed by rlumual reactions on the 
fiber are now to be had here. 

Much of the dissatisfaction vuth American dye* has 
been due to tbe limited range of < olors which in reokty 
was just about as unimportant as anything could be 
considering that we were miking very large amounts of 
the solars required for the miiUrv establishment Even 
in normal times tbe fancy shades make up little more than 
ten or twelve per cent of the dj s consumed and during 
the war the situation could have t cen helped by designing 
tbe styles with due reference to the colors that could be 
bed Block, blue, red, brawn and yellow* ep*kt up 
the tonnage in dye production and our problem here was 
to malm erst what the army and navy needed and to 
malm it of uniform quality a. quantity That was done. 
The variety of shades is coai#*ntly growing in somber 
end these are also of much batter quality a* regard* fast- 


ness to light and washing now that there is time to work 
out efficient purification applied to raw materials, In«rr- 
msdUtre and finished dyes The vat dye* which haws 
been in such demand are beginning to appear, whilsth* 
ladaatbienee, the only ooiors which withstand bleaching 
with chlorine, aw not out of the laboratory an yet Th# 
work is progressing well, however, the experiment ntsy 
be earned to the so all-factory stage nearly anytime and 
following that our d man da will be satisfied 
A Twerty-Year Gmwth b Flv* Yssrs 
bnoualy all thu could not hare boon accomplished 


operate the plants All thu ig now fa good shape Our 
dye companies increased their output enormously, added 
to their lines, improved the quality of their product, 
rebuilt their plants and organised groups of men to carry 
out the plans and man the factory all ad Ik* rams tim lft a 
field admittedly the most complex in chemistry Perhaps 
it can all be put in one aenteaoe and mads strong for those 
who measure things by a German standard, wishing for 
the days when they may have German dyes again, by 
saying that in some five year* we in Amenoa have done m 
much m the dye industry as Germany did in the 90 years 
previously, changing our country from tbe import to the 
export ooiumn at a rime when moot factor* were adverse 

The present status of the dye industry u, therefore, 
that we have aoquired the plants, the personnel and the 
technical experience Proper telling and demonstrating 
organisations have been created A large amount of 
export business has been done and in fact an the obstacles 
that were guaranteed to make au American dye industry 
impossible have been overcome Research laboratories, 
carefully planned and equipped and in the beet hands, 
are working out maay new things and when these are 
ready they will be taken to the semt-oomroercial scale of 
production where tbe crease* that normally appear when 
work begins on twenty-five or one hundred pound lots 
may be ironed out It always pay* to make mistakes 
on a small scale and suooeeses on a larger one While the 
German patents are deceiving they wore a stumbling 
block to us because many ware product patents. The 
formation of the Chemical Foundation was a very clever 
way to out the trust no that we may now use t^w* 
patents not only to aid manufacturers, hut to protect 
them against the competition of German products them- 
selves These patents, therefore, have beoome a help 
rather than a hindrance What are we to do to keep 
such a premising industry in good condition until it son 
Stand alonef 

Many will point to the invested capital of several 
hundred mil Lon and our last complete statistics and 
declare that the industry can oars for itreif In 1917 
190 firms manufactured coal tar chemicals, 118 concerns 
produoed intermediate* and 81 estabbshanant* engaged 
in the manufacture of dyes, maay mating but smalt 
quantities for their own use. Now whqf dangers beast 
^ rinnil Csefkks *f Gsrmrai Plants 

Major t W Sibil Investigated the German ptaeU 
and reports them In SsseUsnt condition notwithstsading 
numerous reports that they Hum) beau damaged hy air 
raids, etc dome of tbe mere prominent wosks were 
fortified against attacks from the air aad *s trained 
technical staffs were UkSMm protected by tits mtmrta 
classification system which, based on a tun’s * fi&ty to 
the country, conserved this made of labor from the start 
Germany stands toady today with risen, msO ordered 

Minimum 14. ^Uasbiww 
and certain other raw materials which th* Afik* dm 

o££>*jz3l jA£%: 

an t» liuta drab, hut MtnwHM •nsSS* 
Oerman eompstttitm with all tfeat expsriwaee has taught 

j^-sS^S^^Lsm 
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mifm "*****#»**" 

a taw (top with the dcwlop- 
A t*i 

Say » *nS2> khm to take 

t STE* 4 to* pUto kHca Hw 
k afayft* fcito *** fc ths too so- 

x^Jrz*z* k £*z 

mmtm tow feta three meW b 
bnija oh4 1 m« » olM totaetf of tone 
SSC > b auto ol hg»* wood and the 
wuraTara ootorad with A TM» 

•upU ldto tentae time ptodtan. 
toofifretoand o» at the mi, wtoah 
retort wWb the m * to «%« 
WHhUumta «ta* «• 

W*f tatokto to «. tod «m hi* 



Uta rwuine to tail, tod Otoe hi* 

w ployed by the Germane os tl at da> 


SebtdUkMu artMae owning in contain min mo parunuiar km bj 

PMWtota tataWW! ployed by the Genoese os tl at da> 


A T J ^ H 5 *f tobiawlM dry doek iwdteellss TPES meaenramest of the vlocity of lumnto of sir 
ta^ouStoharniith ghto ra ta d It nhnaota a typo » «*d «tb* |ua »»M 4 of applied m-mm which has 


TfTth'rerfrn mortlftoeHrmiLTr iV ^ ~—* 1 porar bran os s whcBy galitfartory basis With the 
”*£“ ffi to Sr oeSr tamtatata Pitot tube end the tOting water gage it has been custom 

u| iith | |i^s i mM tkf ItilliiM ivy to tncMurt thfwiftor bi 1 wet n the* statin and 
Is aw aerie of Hay Mh, lMt, w •bowed 
eh HeUaa mother ship for submarines— 
a ton* .ewgtang craft of about 1,000 tone, 
capable of a totad «f M katas, which 
rairted mwtamd ertthi* to Ml a eob- 
awitoe ttotlUfl tank 910 fata in length and 
with a diameter of 33 feta 
Uric Oenaaa tank b mounted upon a 
modified form of floating dry dock The 

other end la a gate, through whroh, altar 
the teak has been eubmarged, the cub- 
manse eatam and m aaeured in plane 
The object of thaw tanka h to aubjeta the 
submarine# to a hydrostatic pwaMire equal 
to or traitor than tint domopomuoR tv 
tbe nulmtUQ deptk of w*t«r in which thi*> 

W Brf^1S^.? , SIi?bo.ta were deeded Ttok tor ***** and tooting German U-boat. 

mhltorSrT toTdentfc taHOtota'^rim the auriaee dynamic heads, and this d»« reuce «m*P«P“ r 
rfttaiSrWe MUmthat during the war the capacity tioaal to the aqaam of the tnlor.1v But the technique 
far dSTenbrnwIi tna increased of ttoa teat is oka which tatoot with any degree of cos- 

Tft»Ltoautal?of toewe of ouch tanka is that, sot fidapoe be entrusted tn the hands of a workman unskilled 
saiiv'eaatkantoiy enaatfuetad submarine be tariad to m iU execution, and is addition there ta a grave queetwn 
SSStfVtrSrtSwtoSrwto strangth and watae to to Just tom amtotae «• detennrantmn. we under 
iSzJIZZZSrut- ,t hme been aubmta to certain cwumetsacee . . . 

^gtagto^ tf ttoThil ta^ag^S^ m £^rwrth toteSS b“y 'S£^S?%i£ 



m^ t ^g»^pnwwt towbmh they are 

rioeetytoawd Jwwlar nbWng which ehowe 
totoeangtatbig 

H>« FdfaM Omm mkk Leather 

ErsErfisSSi 


writ altar a niiutorm, If «Jkwad tot 



SFfeKS 




with which it 000b a hot wire Tbt 

fundamental basis of thie suggestion 
U obvioiudy a wmnd out tin innn 
whuli it lakes the eln am t bring thi. 
win d an from letueaat 400 dugrt es 
1 1 100 m tertamh a function of tht 
ulwily among othi r thing# if ue 
1 in be mm of always having the ga# 
itthi ]sro|K>r dn wtv and temp rnlun 
hi that thi ap die hi ate imolvid 
hhall n t Amt uni 1 layond our abihtv 
to Lup track of tlum and if w mu 
r gul ite with hom imamire tf wrunly 
all 1 hi other vamhlm of tko ixptn 
mint having only the vdentt free, 
we ahull have an effutivi mrana of 
determining tbr latter 

Flgtmg Iron with Copper Auto- 
rtotkaDf 

P LATINO iron with io]prr ha# 
rroeivod much attention from prat 
tieal and aoientific men but aside from tin dt posit 
wcurrd by lmineraiun of iron in oopper salla by eleotro- 
plaUng or by welding togitbir thin ehrete of iron and 
oopper these efforts have met with no eutoem says an 
Am rtran motallurgioal authority hailure of merham 
ml plating hu been due to the fact that the conditions 
normal!} and nermanh prwnt in the plating operatum 
an antagonistic to the production of roppir-pletcd iron 
In moat if not quite all or them a bath of molten copper 
has bin used The temperature of a molten ropper 
bath is so high that the iron omdiica btfon 

it can bo immersed m the inoltiu copper 

unlisa a protertivo flux for the molten 
topper is used its surface will also bocomo 
trudiaul and in any i w nt the plated lion 
will ovidui. imnu diately on its btmg with 
drawn train the molten bath 

A company at I liaabntl N I w plating 
iron alioota with copper by a new protons 
Thi plating mLtul u applied to tho shin t in 
the form of a soft nuvtun by means of rolls 
■ui has inking rolls Ihishtil after bung 
mated with this mixture is automatirallv 
earned forward and di posited on a link 
licit temvevor which carius it through a 
furnace mainlaimd al a Uuiptraturo will 
above that of molten ripper The baaii 
pnneiplc involvid in Ihw method lus in 
the upphoation of thi plating metal to the 
ahiet while thi sheet is cold and thm 
melting the mital in pluie on the sheet 
under condition# which an fav irable to Iho formation 
of the plating 

Aah Removal By Suction 

W HAT is virtually a largi sued vacuum cleaner has 
been delivered 1 1 a concern in New >ork C lty that 
•pncialiMR in rlesninji aah bum of public building* and 
large residences and while the apparatus u experimental 
because it » now being tested out tin design* n feel euro 
it will prove to la not onlv practical and efficient but will 
meet with the approval of the general 
public by minimising the discomfort* and 
dirt now mot with in ash removal by the 
usual means of dumping tho fillid gel- 
vanisid iron contaimrs into open cart 
laaiu a , 

fbi e |Uipmt nt is mouutod on a five-ton 
1 Iiiiimus and w a large box compartment, 
n at raiding tho conventional van the doors 
and gates of which can la- clowd tightly 
On tho chassis is mounted a blower that is 
drive n by tho engine and thu is so adapted 
that Mima on drawn into tho compartment 
from the ash pit no matter what the angle, 
through v lelt scoping metal tube The 
tru<k is dnvin 1 1 the <urb at the nearest 
point to til ash pit and the tube » extended 
into it Tho aahis must be ahovcUd to the 
lower 1 n 1 >f thv tula, and tlu Miction mmoa 
them into the compartment on tho trurk 
Hit labor i# limited to shoveling into the 
oah pit or at least handling so the uabes 
can be drawn out by tho blowir and there 
is no dust blown about outside The time 
of loading the trurk in much more rapid 
than would be possible were the work done 
manual!), and this !■ of mat trial impor 
Lance when the tune of trucks is considered 
as representing a substantial value lie 
prevention of dust will be approved h> all 
sanitary departments of muniupubtus 
The work of the apparatus is so satisfactory 
that adoption will soon be general both for 
mumoqielttiu and for contractors 
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The Motor-Driven Commercial Vehicle 

Coodawrf by MAJOR V*CTO« W PAOi M.S.A.E, 

Thu department u dev In l to the tnl rest* f promt and pros pectin owner i f motor truck* and delietry waQoru The editor will endeavor to fl 
,ir t I t 0 r mirhmUnl future* aperoti a ir i management of commercial motor Vehicles 



The mobile restaurant bdonftni to the New York Police Department 


Travelling Restaurant for Police 

T HE work of the polite during large 
colt bratiim* is rnatked by aituol 
physical discomfort because of th< long 
period of lutv without an> opportunity 
of receiving refronhint ntw it Is not possi 
ble for them to set urn relief or It avn their 
post because all available men are uti 
iued at such times 

A feature of u recent military paradi m 
New Y irk was the appearance of the 
police d< partmt nt s now travelling restau 
rant, whioh prt tdtd the parade bj ovei 
an hour and distributed sandwiches 
ooffec and apples to the wounded soldit rs 
and to polioo officers on duty along tht 
street 1 he truck worked from (5 dO 
A M until late at night under the 
direction of a lieutenant and five ]>oli(i 
mon and distributed 18 000 sandwiches 
The appearance of this restaurant truok 
was due entirely to the generosity if 
Deputy Police Commissioner John A 
Harrus who not only donated the 
refreshments but presented the truck 
to the police department as well Dr 
Hamas has ala ays been keenly alive to 
the discomfort suffered by patrolmen 
under holiduy conditions And during 
■even weather when their regular hours 
are considerably lengthened and their 
meals few and far between 

With a view of bettering these ton 
ditious he ordered a three-ton tniek upon 
which chassis was mounted a complete 
tuneh wagon — bodj 21 fwt long and 7 foet 
wide 1 his is completely equipped as a 
travelling restaurant os tin accompanying 
illustrati ins show having a coffi o machine 
and pant ries that ins ire warm 
uieuls under all c mdiUoim 
Thi ri ar 20 seatH msidi and 
in oold wiather the interior 
may be hcatoi ij ladiators 
oonntitod with the exhaust 
manifold 

New Track-Laying 
Tractor 

A NT W and mi If laying 
trt ik tvjH offarn traitor 
disign 1 ly C 11 AI irtin of 
Sf nngfn 11 VI iss is shown 
in th a nj nyug lllus- 
trntin ii 1 is int r sling bo 
asuso it iinor|H>rutts novel 
features f onstruition 
The tractor s tin outoome 
of experiment il w irk which 
the inventor did it coopera- 
tion with the Ordnanoe Do- 


partmont at Washington, D C The 
tread is made entirely of preseed steel 
which means light weight and great 
strength and that material m also used 
liberally in the construction of the track 
supporting rollers track drive sprockets 
etc The design admits of the use of 


Steel Wheel* for Truck Conversion 

C ONVmilNG the standard auto- 
mobile truck into an efficient combina- 
tion road roller and motor truck has 
become entirely practical with the intro- 
duction of a special oast steel wheel 
equipment for motor trucks engaged m 



the soft ground sand, gravel, gad trashed 
atone surfaces encountered in building 
roads without sinking in 

The motor truok thus equipped does 
double duty, adding a substantial effort 
toward the finished job every time it 
hauls a losd of material Th* constant 
paseage of a heavy motor vehicle loaded 
with road building material (a five-ton 
truck with a capacity load weighs ap- 
proximately 10 tons) assists in firmly 
packing the newly laid road bed This 
steel road building wheel for motor 
tracks u built for any maks of final 
drive chain, internal gear or worm, and 
is easily and quickly interchangeable 
with ordinary motor track wheels 
Track manufacturers are offering thsae 
wheels as standard equipment on trueks 
which are to be used m good roads 
construction and as extra equipment to 
contractors who require service of their 
trurks in several different hues of work 
The accompanying photographs will give 
a good idea of the appearance of a stan- 
dard truok with the new wheels attached 
in place of the conventional rubber tired 


Track-laying tractor made of pressed steel Interchangeable 


tht conventional mot ir truck i onstrur 
turn and eliminates many of tho crudities 
usually found on this type of machine 
Ihe tractor is designed to pull throe 
plows nud the design permits of ready 
manufacture by economical and progres- 
sive auto construction principles 


r ad building This wide nm steel wheal 
m di sign d primarily for use in road con- 
stitution bt cause it has been found lhat 
motor trucks used in this work are ren- 
d red more efficient when equipped with 
Iriad rimmed traction and supporting 
memhirs which enable them to run over 



Why War Track* Wffl Not Flood 
the Market 

M OST trucks used for the transporta- 
tion at men and materials abroad dur- 
ing the war wilt not find theu way back 
into the market, reports a former member 
of the 109d Engineers, recently returned 
from France There are two main reaeons 
why this is so One is that the trans- 
portation problem is equally as difficult 
now as it was when the war 
was reaching its oilman. The 
other is that the trucks have 
been subjected to such hard 
usage that they are junk 
when discarded When units 
employing trueks are broken 
Up and let umed home all 
mater transports are turned 
over to a base or depot 
2 hose that can be repaired 
are overhauled and kept in 
service by being assigned to 
active units, but many truck* 
are wrapped without even 
being taken to a salvage dump 


i-bulitftg track fitted with east steal wheels 


Owe ef the rear wheels 


have to be 
*sfc« end 

( 0 ssWs. nl eaww 


wfll 

hyww 


truck* gad it" is icfatM 
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The photographs herewith show various sections 
of the famous Lincoln 11 tghwav in the Mates of 
Pennsylvania, Nest) Jers y, Ohio and Indiana, 
which have been treated with Tarvia Note the 
smooth, dustiest, easy traction surface — and re 
member that your community can have these all- 
the-year-’ round roads at very low cost 


Good highways should be continuous! 


Wc should have continuous highways 
available the year ’round 
Traffic should continue to operate in 
winter as well as in summer 
Economic development demands this 
Mr Roy O Chapin, Chairman of the 
Highways Transport Committee, says 

These main highways must be brought into 
a comprehensive system — patterned as the rail 
roads have patterned their systems striving to 
connect population and shipping centers with 
regions ai natural resources — agricultural 


Of what use to National highways 
transportation are certain good sections of 
road, if some communities persist in thur 
neglect to improve and properly maintain 
the connecting links? 

I he facilities for motor car and truck 
transportation are already far ahead of 
the roads This neglect of road improve 
ment, therefore, is putting obstacles in the 
path of rapid natio&al economic develop 
ment 

The one economical method of maktnt/ 


and tear ot spctdmg automobiles and 
giant motor trucks 

lhe initial cost of a lama road is a 
little more than that of ordinary water 
bound macadam but the great saving on 
maintenance more than offsets the differ 
ence in first cost Indeed many com 
mumties are now using Tarvia on all 
their principal loads to sate money 

Communities that already have plain 
nrfotadam road^ that art beginning to 


mineral, etc Permanent surfaced highwavs 
must be butlt and maintained sufficient to with 
atand the strain, and earn the traffic of the 
future ” 


and maintaining htqhna^s is Tarvia 
macadam construction 
Plain water-bound macadam is no longer 
strong enough for heavv traffic highways 
bur Tarvia-macadam will stand the w r ear 



show wear will find that a prompt surface 
application of tht appropriate grade of 
1 ar\ia will aircst their deterioration and 
greatly prolong their life, and at much 
less expense than by any othei method 

Special Service Department 

In order to bring the facts before taxpayer* at well 
as road authontiea The Barrett Company ha« organ 
lied a Special Service Department which keep* up to 
the minute on all road problems 
If you will write to the nearest ofhte regarding road 
conditions or problems in your vicinity the matter will 
have the prompt attention of experienced engineers , 
This service ia free for the taking If you want better 
reads and lower taxes, thia Department can greatly 
assist you 
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Recently Patented Inventions 

Brief Dmrifiliont 4 Recent}* Printed Mechanical and Electrical B rim , Tori, Farm i 


or airpianes — g 

ton St Dry Fork V* 
Is Invention In to protldf 


points* carried t» 1l» phiml 
ending potato) tiark of th 
amount, of lateral d< Walk* 
mi horiaonuJ 


u otahlllty of the it 
1 v loped In ita not 
tl lloriy the Invmtlo 



> oi i s nwx t* hmm pboobbs or MARINO artificial of to* braka toot*. j motor otatoot to to prow — i 

SICKLE PULLER -8 D Rtroaau. oare DKNTUBES AND OCCLUDING FORM FOR rattling and tootMMv * M RR 0*4 *Hm 4fcto- 
O.JMM Para WtnflaM Rom 1 he object* THE fHME -“° B w *“» Baa W* Honolulu tlon whoa the brake* «*» anted. 

EusiyiiirsifCirA'S 

n n n greater tow by to* otdtaary stow A W* Tto obfcot «f the tevtotiaa tote* pee- 

/j k A k A k further object la to provide wfcat may be tanneS rieteaete gusli* coaatolfosafaa *PP*Ato» wMte 

a/ UJ \/ UJ \/ U, \ «n occluding form by msaea of wMte tto tasto f m 

V V V V • r * ro * ai)y *e™ ,Bd poewssi m that whte the - , .... 1 ^— 

~ J 1 bf " ‘ “ — *• SPOOL HOLDING APPARATUS FOR FAC- I f ( ) i I 

rl TORY MACHINES -* B.agovna, UeB fl ./ V J 8 I 

/ / *0th Ht New York N Y Among the principal M ■ V ■ «l 

■ » / / Object* width the invention hM to view ore to H ft* J / V /// /c/> ■ 

/ / *r* v ml tampering with thread supplied to M £*/£//*> ffjfjjl I 

j / Van u. mechanic* in factorial whore thread 1* § "eifM ' ' I'TUf-lf * 9 

If am ployed to facilitate the keeping of stock V WMM 1 if lllf Jf 

(J ecco lit* and particularly of the stock of thread ^teSlPttnnnMflllanM^ 

used in factorial wintfirkt tfetf ****** ami to IWn 1 Mil 1 

a to* »taw virw or a rosnow or moxui aaa prevent the puriotalMoftoread by mechanic* 


tag them wherein mean* 
mltttag the removal or repli 
I without the neoeaalty of ha 
from the roar of the tickle bi 


• MET ALLURGICAL PROCESH — O M *7 *^ 

, Mal*<* and C H Guoa* address flocfcded TT *xoa cxi W 

| Mitoltirjioa ChJlsoa Cuprum Valparaiso CHOI ", 

TU tavtotiou relate* to the extraction of m*al ** * “* 


able wind vane In oonnoctlonwlthanalrplanewlag 
and adjustable at a point where the air current 
directed forwardly over the rear extremity of the 
wing will engage the vane and assist in the pro 
pulalon of thi ma< I dm and the ttabllity thereof 
without increasing Dio normal wind resistance 
INCLINATION INDICATOR — W H N»l- 


Norwood C <Ao The object of the Invention I ^riy 1 aahutt«' ^eLite olim^ f.s^.."^' 
pro vlilc a device designed for use with flyring I ijv. . V~“* . if 


to to provide a device designed for use with flying 
machlmw to Indicate the Inclination of the ma- 
chine both In axial and tran*v< roe directions In 
regard to the line of flight The Indicator com 


Of j - . from ore* particularly aulfld ore* An object to to 

luiru nnM provide a method which permit* the reclamation tatototm *• VtoMw 

DOUBLE EXPOSURE PREVENTER ~m of metal* frtnn poor ore. Another obtoet to to T*WOhX BEAT ATTACHMENT -W A 

H Tooonxrrr* addrsse Y R Ctomeot 1MB provide a prortwi In which the ore la the proem* of njivoii J. B * 
Prtwpect St Burlington Vt The invention oxidation 1* converted Into actable mlta which ■ ■ .* ~” Tr ‘. r7 7r*r ~ H , 

rel.tr* to film earners* and ha* for It* gwaral can be ee^ly preclpltaled from the wtveot h^ta^tow^ nt^ol^^aluA^MU 

object* to provide a rtmnle and rellaJals devin. luta In view aretoadaptthe**at* of On autoOMbh*, 

wliTto at^dfwtomed tSS wton ^elhu^Tto W ^ rEKPHOOE 8KAM *OH OOMPO and Particularly the rear .eat of a tottman to be 

operated a lacking mean* Im brought Into ooera- BOARD -—A O P&mNBAMU. 612 <luVskiy c ha n— d for use by ana perm, — d te 

uT^^fcTp,^.^ r^d ^^ Ave Pcrttond Ore. Thto taventloe Provide * Wrumgp, with odjnrtoble and 

odthe ahutur eontroUtat isi» hi relate* to a waterproof Joint fw compotiUoo and Aoulder real* ft* *appcrtfe« riinngrn tot dw 

ator (tumid fbrget to move the fllm for^,^ b0 * F1, “ the a» can be u^d fbr MjNMtaJMME 

ptebure Another object to to provide a looking I j» ■ n ~ CT r ~ v~ r-'v — ^=vl 

device which to automatically n*et a* aooo ** the H W i( Otanrm^ anO BMOO* tor MoKmc toe MippMi* hi 

Him 1* moved D D U Ju*«d potitiow. 


DOUBLE EXPOSURE PREVENTER —m < 
H Toconrrrs oddre** V R Ctomeot 1M 8 I 
Prospect St Burlington Vt The invention < 
relate* to film camera* and ha* for It* gswral c 
object* to provide a «tmple and reliable devio* 
which to *o designed that when the ahuttsr to , 


a a JMILUNEKY DISPLAY DEVICE.— H II Tl □ ' T! BRAKE BAND -11 J Id and * H lM» 

K 1 .-"-I Htxawns, fWl Broadway New York NY Th* f M Tb * lovantlontwlatw, 

xV- 1 | In von Won ha* particular reference to mean, for - Vi r jL- m p * nk * , ^*ff >r to * m * rB * ncy br * k * *•*“* <* Bead 

displaying hat trmmlnga such ae feather* or the ~ *T * l - ri - f 6 1 * *?*• 

d^cbH X I — * U1 “ Among the object* of the In van Won 1* to F ^ whlchwhlhnureth e unifo rm "»pm«lon of both 

provide a holder which may partake of the I '1 ® art * tv * k ® h * Jd wt> » n *ha lattar an 

clmrecw* of a box or mmlcinTreo^. ^ M U 1 ~ Sf, -«• f «*»• 

^ conatituU) a covering or ckwure mean* for the L J ***** ***• * nu ** A fortiwr 

aioa vmw or AiarLaNa aaowina ikbioatom eommodltie* the sold holder being provided W*th __PL_ — - 8 5 — ' J? 01 , ^ff* *^ 1 * **“ 

mew* for mitably holding lndlvldnal millinery rt: . l unBbrmlir without detracting from th* aOtimMy 

prtoe* an annular hollow trammorent ring having unit* and olao to produce the beat pomlble die- J 01 *•** *>»ka bead a* a whole 

partitions located at diametrically oppoalte (Mint* play P1 AN ' IBW or roanog or aoor wrrw watbo - AUTO TRUCK DUMP— P Hwprraott, MO 

and dividing the Interior of the ring Into two BELTS -fl B o™,.. r,,00r , °‘" T ** a,u "“ > BottonBldg MlnMMpolto. Mhm ThatavaoUtm 

s-Tr.wK-"^’^ ■*»«* «■**« 


of the broke bead a* a whole 
AUTO TRUCK DUMP -P Hwnanwto, MO 
BoatonBUlg MJtaneapoll*. Minn Th* Invention 


compartment wd a scale In connection with the ~ n fv \ ” *.T . i L " u “ Among 

ring for Indicating the position of each ball the object* of the Invention to to provide a quit* 

- _ . ■ . . , kctlng catih which will not readily become die 

ramoiif tt Afytru engaged aodd no tally and to provide a catch 

GARMENT HANGER -»H E WibUAM* 13(1 which to extremely strong both in general makw- 
Broad Bt Red Bank N J The object of thto up and In It* mttotanoe to any opening action 
Invention Is to provide a hook for banglag gar produced by the usual pull thereon yet may be 


objoct to to provide on o ver togg ling itoxibto mo 

* designed that the board* can be easily Oat 
quickly laid and the watertight taint secured 



.. ROLLER BKARINGB— W D Be ago. _ — 

quickly released when deelred Amenta N Y The genera) object of the to- -x 

g EIRE EXTINGUISHER — D E Mt/xn. 1388 vontlon ** to provide a bearing the roOsnt befog W / 

Franklin Ave Bronx N Y The ohjeot of the ttrr *°* ed 1x1 tw0 “nul»r eer too. the reepactiva M 

Invention to to provide a reoeptade dtopaaed roUBrs * whkh **• 10 “N***! rotation and M H I IW^ V 

Within on outer receptacle and containing *n pro,ant overtopping end surfaces the rotten ore B- T \ 

expelling fluid under preasure The expelling roduoed B ‘ «« «nd to present eptodfce on Which fU * \ 

fluid to retained In the Inner receptacle and Sow. Bpadn * roller * tan > «h* arrangement serve* to « _ J 

to the epaoe between the toner and outer ream- ™ durt ttM> Wm ' 1enry of the axle to wedge betwam jJ A tore I ■ J 

tacit* to the outlet to toe outer receptacle A u * ro " ml * nd thwn «Mft and also E3 ^ " 

further object to to provide a Are extinguisher ,aitUl1 * f^ 01100 bMw "“ *B» «>««i ti ti tonln eted k „„ . 1Jf ——— 

from which may be dtoebarged a portion of ha HWJVKL JOINT— D 0 Btux De Qutocy, . - ^ 

eontenu without oodangertag the oparativenee* L “ 1 bl* Invention reiatxg mpre partiauforly to a jgy ****** * **»_—" m * fr>a ** a Wto 
of the extinguisher at a eontlderable period ttore- rnr«ju u> form a tvrlval Joint so that til* pipe may **~* 1 *** toterfoee witb «he 

after bo turned about It* Mds Tt* general obfcatto totilMat (Ktfea toad. Motto, to Ml th* 

lin AT OHOOK-P O JoaNaos care Andre- l 

•cm and Hottore Attnye Astoria Or* The red^an d, the p aaktog ^ mnniirmii jnefitog 

object of thto tovention to to provide a boat chock ■ *■»— tt 

which to adapted to fadutate the insertion and r m^ln^r Sfto^fotoTti^Sfo^ dtotortdag the OMIGN 90 % A BA*D RAO EKAME.-O 

removal of rope. The invention may be or- ^re of the Jo int etomte Mowtretoft. MS MM ttl. Raw Y#rt. » Y 

ranged to open and dosed position The eJtocfr Brims Mew t e mm4 tfoefv Baaaaamtt— l ,n - r 

SKELETON ADJUSTABLE PISTON— V* wtoti to ea&.atMMIM to the foot thu w. 

. ■|U fffTOf Stwasre^ * McC.nnax care MoOanawr Worta* Cb Bt Of* to » wtoMtott HT Wtt5r innuim SerHWS In 

/TT% siSsSHH 


troussre, and thereby capable of eoonomlatog removal of ropes The Invention may be or- raAm ' 3 * r M «** J°“‘ etofflwto JrfowkMOn. MS fto 

closet room The hook to provided with msana ranged to open and dosed position The eboefe BrUns Mow— w tfofr Aswoaw— law 

tor hamrtngth*moi»ere «3 ss to prmsrve the SKELETON ADJUSTABLE PISTON— V* wtoti to eatt.i 

CTsase thus dispensing with a separate hanger for — < McCinmw ear. MoOanaW Wort. Cb Bt are to *Mt«k* to, 

thto purpose 1 1 iud Minn The tovention relates M—tty mwc riSSatpri 

Mae— tow! Davie— Bf V W 1 ® to ptotoo* for explosive eagteee and —are gar- stoJf to nototMtod 

RECEIVING IN 81 Rl MEN r FOR WIRE- JBSL JBk WL. fflk. » utorty to a lightweight ptototi of tiufcWn for- nfieirtii 1 t)l ax| aTmT to 

LESS SIGNALING A Auto* Turin Italy Jlvy -f ^ * ■fin mmiMwli fli agd tormiiilila 111 imi 

This invention (ontist* In receiving appliances or w< * r the object beta* the pr o vtotou of an them jttog otomtok floMi 

device, for vrirrbre slgn.linK or the .like whereto * u ,„„ B ,„ A ^ rnmtl or c*oc« « *•' **lri*at fettB 

the morablr coiin tovomxi not by o*elUaiory fcboTe f^narai typa mar be prixiaoed* ttqe t am A t& i mm 

but by raetiM ( umm u from the directive aerial nmriate of a omita* oo mp rfal ui upvardQtr pro- Railway mm€ Tilefi Ammmmtm 9 ** Wa al *0 bavaamo 

oondttctore of a nation dartgmxl Tor receiving Jectin* Inwardly curved arms located at to* DRAKE HANGER — J. «W Otofot th Ufo gM 

tigoal* from several direction. Jhe magnetic opposite and* of toe chock and spooxt opart Car (o g t Louis uTtm mJ—tore . 522 Z **<* aptXitoticwa* 

action OH th* movahl. coll, fo prtuluced by a Between the opposed oxftwesttis. of tW»rm. 1 .a U the hrek. to. tfottod —ore. 

powerful permanent magnet or elw tro-magnet membre rotatable 00 a vertical axis having 1 st— - object Is to two— a. a 1 — h aZreLSZ^I - MUIfW ABil 

The eofl* are totowsed vertically and ore free to ally projecting arm* mes- fo provided for lookla. 1 ,*.^ ZleT mT MBrS 


re genera] type may be prodnoad. 


powerful permanCTit magnet or el 
The eaOt or* dcapoaed vertically « 
turn orotmd a vertical axis 


[toerotatafatoatantoertaptofe. 
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The New 


Keystone 


Steel Pulley 


imrnr^ 

Tt» g roo Tri — >, <md crown of R cy cto nc to— 1 Pttl- 
kgrs pr— «— • smooth, txnin«*rnrpt»d s orts— to 
which bah m tu ml k oontorma Ths Ksjratooa, 
th er afo — , ttmoatoits power *t low bait tsnsioo 


Kagrawiw rivota 
arrar shasr. When- 
twrihMM natd 
in Kqumm tod 
Pullsys, the mauls 
nr* ooon—ra oa h. 
Thla pcqtMta tbs 
tlvhf from all 
aha—tog btoUn. 




T HIS new Steel pulley was bom of wide experience in steel pulley design 
and manufacture, and proved by actual service under the most strenuous 
operating conditions. It will make good for you. 

Here are a few special features that insure its long life and low oper- 
ating coat: 

The .#/«— Made from 6teel 3-16' or 14' thick, so solid and substantial 
that it needs no beads. Rim Edges faced in a lathe to insure balance and 
true running. The face is a grooveless oval which affords 100% effective 
belt contact (See illustration at left). 

The Arms— Extra strong and wind cutting, offer minimum air resistance. 
The Hub — Interwoven with the arms affording the greatest possible 
strength. AU sizes over 16' diameter reinforced by malleable iron yokes. 
The new Keystone, when properly tightened, will not slip on the shaft. 

Rivets protected from shearing strain— wherever shearing strain could 
occur on Keystone rivets the metals are countersunk. This positively pre- 
vents sheared rivets. 

This new steel pulley has ill the advantages of other steel pulleys — and 
a few of its own. 

Order one from your dealer. We’ll guarantee it. 


Dodge Sales and Engineering Company 

Dbtributor of fa Produ ct* of Dodge Manufacturing Company and Dodge Steel Pulley Corporation 

Guttural Offkmt NfehawaJca, lad. Work*: Mishawaka, and Oneida, N. Y. 
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not a Jack of all 


A magneto creates its own electric 
current — it does not rely upon an 
uncertain source of current for its 
dependability — 

It doesn’t have to feed six lamps and 
a gourmandizing starring motor — 

It is a self-contained, responsible, sim- 
ple mechanism that specializes on just 
one thing — creating current for ig- 
nition. 

Be sure your new car is equipped with 
a SPLITDORF Magneto. Then, 
whether you forget to nurse the I 
overworked battery or not, you will I 
always be able to get dependable I 
ignition performance for the engine. I 
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Ww After the W« 

IContm* from pact tit) 
and vth«nri*e acting u orthodox advfifiwJ 
iag agent It k worn noting, by the way, 
that those in whose hand* ha# been place 
the aotual workings of the Industrial Publii 
tty Service were seleoted with unusual 
oars They are all men of big caliber and 
are paid in proportion 

The supreme importance of sn adequate 
foreign press service as viewed by the 
Federation, is set forth in a report sub 
mitts'll by its Overseas Main Committee 
dated March 6th of this year Among] 


urgency i 
following 


imittee urge that props- 
.... and publicity matter arc of speual 
may at the present juncture for the 


‘ (1) The dosing down of the British 
Ministry of Information at a turn when the 
governments of other countries allied and 
neutral, have embarked on an intensified 
propaganda in overseas markets 

(2) The great aotivity of foreign and 
publicity agents 

(3) The general laok of intelligent or 
adequate propaganda on behalf of British 
industry and oommeroe in the press of 
foreign markets even when that press is 
substantially or mainly supported by 
revenue from the advertisements of British 
firms 

The man retained to control the foreign 
press propaganda is peculiarly well fitted 
for hti task, having been for many yoara 
at the head of one of thu larged advertising 
agencies in Great Britain His staff in 
being actively recruited and the prepara- 
tion of live news matter is at present In 
full swing 

It is felt by the I wloration that eventually 
tho funds accruing from the Publicity 
Service in its capacity us advertising agent 
will amply maintain its press servue and 
that these funds are inoic likely to increase 
than to dimmish with tho passing oi the 
years 

Viewed by and large in confining its 
definite action mainly to the sphere of 
pubhoity in its various forms the leder 
ation seems to have taken tho Oulv course 
that is both practical and impartial Di 
reetly to subsidise, dr in any other way to 
foster the interests of any one industry or 
group of industries could not ndoind to 
the advantage of British industry as a 
whole 

It is quite clear that the Federation the 
most powerful trade organisation Great 
Bntaui has svar known w prepared to fight 
to a finish (or every market open to civilisa- 
tion The Federation s methods in some 
eases have been anticipated and sikhm-s 
fully carried out id Amertoa by the National 
Association of Manufacturers In other 
cases the chief departure from precedent 
is in the comprehensiveness and thorough- 
new of the measures taken At any rate 
American manufacturers, who are not 
accustomed to shrink from competition 
unless it be fostered by government 
subsidy or bs otherwise unfair need not 
hesitate to take Up the gauntlet It is as 
nearly certain as anything th the future 
oan be that the two great English-speaking 
peoples are destined to hatq their domi- 
nance m the worlds work and that the 
western hemisphere will earn its full share 
of the fruits of thu work 

Monetiry Coatof tk« Ww 

(ConUnuti from poft t+T) 
on each side The debt oi Great Britain 
now amouats to % WUk» defiers, ol which 
83 billion was incurred during Jthe war 
Thirty-fix billion dollars worth « f gold 
uld mall 


in Now York, which nsee 284 feet from the 
[ground 

r Bunding besido this towor of debt 

shown a block of gold measuring 43 8 
oh a side which represent* 20 billion 
irs or an estimated total oi the supply 
of gold in the world Of < curse the real 
significance of a debt is not uninsured by 
its total but by the per capita biirden and 
its relation to tin mcomi pi r capita of the 
nation For this reason wo have shown a] 
conventional figure representing 
m oaqh of the five oounti ids involved The ] 
wealth of the Umtid States is estimated 
at 200 billion dollars and dividing this] 
among a population of 107 million we have 
a per Capita wealth of $2 801 The debt of ] 
30 billion dollars divided among the Bame 
population represents a burdm of 1280 on 
each individual and so the conventional 
figure of tho American utiscn is shown, 
with a bucket which if full would hold 
82 802 but which has betu emptied to the 
exteut of $280 while m the bottom of the 
bucket tin re is a leak from which is drip 
pmg $1168 reprt renting tho per i spits 
interest on our national debt 
Great Britain is somiwhat in the 
condition as the United States in the fact 
oertain portion oi her debt, about 
5 billion dollars, will he paid back by her 
allies and .dominions so that eventually 
her debt of 36 billion dollars should be 
reduced to 31 billion dollars but os this 
has not yet been repaid wc have retained 
the total debt of 26 hllion dollars in om 
estimate of her per eapiU indebtedness 
I he per capita wealth of Great Britain is 
$2 6(18 and her debt per capita $782 and 
the interest on the debt per capita comes 
to $34 24 

France with tho same debt as that of 
Great Britain has a much bigger load to 
tarry because her wealth is not so great 
and her population is smuller In cati 
mating tin wealth of trance the calcula- 
tion is complicated because France suf- 
fered heavy losses of proptrty in the war 
On the other hand Alsaoe-l orrorne has 
been added to 1 ranee and the wealth and 
income of these provinces must enter mto 
the calculation l&kmg all thuse factors 
consideration, the national wealth of 
France is placed at 90 billion dollars so 
that her per capita wealth is estimated at 
$2 260 with a per oapit* debt of $900 and 
with interest on the debt of $46 The; 
burden of France therefore is exceed- 
ngly heavy 

Italy has a debt of only 12 6 billion 
dollarg but her per capita wealth is only 
$1 111 and her debt is $260 per capita 
with interest charges of $16 22 

Germany has a per rapitn wealth of 
$1211 with a debt par capita of $600 
and interest charges of $30 This, of 
course does not include the indemnities 
which Germany will have to pay and which 
turn will lighten the burden# of the other 
nations 

Iho situation w tabulated by Mr Fisk] 
aa follows, thu figures for United States 
having been amended by us aa explained 
obove 

WOAMU *1 


would males a cubs measuring 63 3 feet op 
a fids The debt of Franoe is also 30 
billion dollars, whils Italy • 1* about 

136 billion damn* which *km make a 
’ i_5<l.9 feet on a fide. TboJ 
Gar <&*&? ii ertmmiec 
which would tnfike at 

, Wh •**<»» «de» ffl we pflo 

these 

ttij 
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»sjrr« a HP iNT»«*arr onAMt courtin wrrft Nt 
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•IT IS LESS COSTLY TO BUY A GOOD BELT THAN TO 
SUFFER FROM A BAD ONE " 



Our process of making hides mto leather belting 
depends as fully on hand skill and experienced 
judgment as on machine work. This personal ele- 
ment in manufacture is what gives our belting its 
better quality. From tanning to inspection, the 
watchfulness and care of our workmen never stops. 
This accounts for the unusual wear and service of 



Jewell Belts are always tough, strong 
and pliable. They grasp power grimly, 
and deliver it with a will. 

Whatever your belting needs, there’s a 
Jewell Belt to suit them. Jewell experts 
will aid yours in picking just the right 
belt for your purpose. 
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For Automobiliats 

WILLIAMS' SUPERIOR 

Drop»rorg«d Wrtneh Seta 



You will always find one of these Wrench bets 
most convenient And if you should meet with an 
accident miles away from anywhere, when you are 
in a hurry to reach your destination before dark, think 
what it would mean to have just the right tools to work 
with 

1 heir cost is negligible but there are times when 
you would give anything to have them Why not add 
a Wrench Set to your equipment and be prepared for 
emergencies ? 

The reputation of Williams Superior Quality is 
your guarantee of absolute dependability 

ff rite for our booklet of Superior 
Munch Sets, '.homtu* assortment'! 
of styles and sixes for etery purpose 

J. H. WILLIAMS <& CO. 


WhhoS P»o»l«" 



General Office* 
28 Richard* fitrsel 
Brooklyn New York 


infl ft , 1010 


(OmMinMf prom fm *** ) 
lit 24 hour* u muafc 
in a week 

The work of the Bureau to - - 
can be but mentioned, important as it mi 
The Bureau baa a complete motels to- 
vtBtigatin* plant, including foundry and 
rolling mill Before it took up the work 
there was no institution here devoted to 
dcvalopment of now metals, although 
Germany had one institute which did 
nothing elm The new light weight 
metals developed by the Bureau, alloys 
of aluminum magnesium, copper, etc, 
lum had many applications in the arta of 
war and must have a* many if not more 
in tlu development of the arta of peaea 

It would be very easy to continue this 
a count through an almost indefinite! 
irumut of (pace hor instance, to sum. 
ninming the war work of the Bureau of 
stHiidarde in the realm of electricity, it is 
f mnd that the investigations included ■ 
} m m < leu truuioti ve force, resistance, 
urrmit inductance capacity, conductivity, 
insulation magnetic permeability and 
i))Ktemua radio-activity and radio-corn, 
municatton including researches on elec* 
tricai units and standards and measuring 
instruments and method of measurement 

light and optica] instruments the 
Bureau rondurted, for war purposes, 
researches in the development and un- 
provonunt of photographio plates, color 
measurements and specifications of color j 
standard* color transmission of dyea and 
other materials precise measurement by 
the use of interference fringes, design and 
testing of optical instruments and systems, j 
measurement of luminous and subluminous j 
radiation* and the light transmitting and 
rt Hot ting properties of various substances, i 
dispersion of light the development of new 
It me* lor special cameras— it 1* a catalog 
alintmt without end 

But the best of the *tory remains to be! 

Id The investigation* made to furthsr 

i cause of war have almost invariably 

i even larger application to peace 
What has been discovered to be the beet 
insulating material for airplane spark 
plugs m the best known for automobile 
motors 1 he directional wireless investiga- 
tion may revolutionise modern wireless] 
communications The metal* materials] 
and glass devoloped for the oonduct of 
war must necessarily have a great influence 
ou manufacturing for peace purpoasa So 
that while it is true that much otherwise 
necessary work at the great scientific 
research institution of the government wan 
unavoidably shelvod m order that ail its 
trained staff and magnificent equipment 
might he turned to the problem of winning 
the war it is also true that the knowledge 
thus gained and either now or eventually 
t tie made public will be of the greatest 
benefit not only to the United States, but 
to the world at large 

The American Proctodoa Block 

( Continued from paot tst) 
what amounted to a challenge It waa 
necessary for it to develop some mease of 
measuring through interference fringe*, 
not necessarily more accurate than the 
method of the interferometer, which deals 
with millionths of an inch, but certainly 
far more rapid and far more nearly sett- 
operative and vastly cheaper to oarry out. ! 
The sucoeseful reeponee which waa mafia, 
to this demand will be the subject of another] 
article in an early issue of the fiknamme 
American > 

Meanwhile, it ia to order to a«k jast what j 
significance Major Hoke'* invention poa- 
«e«e« Perhaps the greatest s ig nifi ca n ce to 
that if has forced the adoption of the wave- 
lengtb as the msaatfrinx etenwsti. U 
present the standard yard to defined ae foe 
length between two mark* tot A torttos 
metal rod, at a oertato temperature, Twa 
is not ideal, for several rsaacaa, 

Ia the first -dace, why thtorfd one haw* 
to go to Waehingtoor or Pkrto to get a 
standard length? Of course, if on* has noi 



be a good idfttdl tit name ttw» ttpsek 


peraturo? It Cursor would, widths whole 
procedure in the Hok* case fairly thrust* 
such a standard upon opr attention 

Why should we net define the yard gad 
the meter aa M many wave-lengthi of such 
a particular light? Not light of euch-and- 
ittch a color, of court*, for that would be 
ambiguous but light from suoh-and-auch 
a source For testing Hoke gagea cadmium 
fight has been found to posssas ssveral 
notable advantage* And Major Hoke 
took* forward to the day when the stand- 
ard of length will be defined aa “so many 
wave -lengths of such-and-such a tight’'-— 
cadmium perhaps, or something torn if 
anything better can be found 

Another point is this The standard 
yardstick to not itself a yard tong, *t 
define* the yard aa the distance between 
two marks which It bear* Thee* marks 
are nuorooeopie, to be sure, and therefor* 
of slight tiuoknoM but they fin not took 
thickness altogether In comparing this 
standard yard with something ebe, and 
taking the other length away for use, one 
has to have a line os the secondary rod, 
and match up these tinea aa well aa he osn 
In other words, the standard of length to 
arrived at by tine measurement, which to 
Inaocurate One cannot match up exactly 
two hues, however fine they may be, and 
however nearly the same thickness There 
to bound to be some error, which may be M 
aa 40 micron* (one micron equals 
1 /3S, tOO inch) 

The Hoke system substitutes mi mea- 
surement for this lies measurement This 
is inherently more accurate, two bar*, 
wrung to a common base, can be compared 
for length, tooehanioafly, with an error of 
at moat 2H microns, and by the pa* of 
interference methods, with an accuracy 
that goes far beyond this figure So if 
his invention leans to the general replace- 
ment of the lipe measurement by the end 
measurement, in connection with tongths 
and thicknesse s , Major Hoke will be well 
leased 

TV Prewart State ofOwDj* 


(Conttomd from p«ft MO) 
the moment is undecided to what fern they 
shall take Wbol a pity more chemists anil 
engineer* do not enter politic*) In such 
questions aa these they could do such 
valuable work The dye men have said 
that ten years of a fairly high tariff would 
make tariff thereafter unnecessary, but 
many who think no reasonable 
serve whan we are really to 
, „Jh 4 country The adop- 
tion of the English plan of license to urged 
This plan pttmdas that no dyne of other 
than British origin may be imported so 
tong aa that dye or one with which satis- 
factory substitutes may be prepared to 
available at a fair price. It to hoped that 
such a system to tteenaa wifi protect 
British manufacturers of dyes, entourage 
them to add to their tiftseaa rapidly es the 
market will justify it aad at the eatae time 
make It poeiiMa for the textile and other 
dyvustog todwateto* to impart km auar- 
wb ere tiroy w» such a aeded dyes ea the 
toms* marhrt nen-mjt supply wren iathe 
form to a sutinos* substitute. 

' on* may oontdve a som- 
will answer all ths twpdro- 


eembtnatiowi of firm* time 
(able aoveroK pct eoutrol because to the 
complexity to wi djm Jufititoay arid the 
great uartatto*' to Be product* whew the 
imwhed prodnot of on* plant is the etartiag 

point to aatt«to< 

(fto 
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Idle trucks sure costly 


T HE earning power of your truck 
depends on its ability to render 
uninterrupted service. Cheap trucks 
are too often out of commission and 
for too long a time. And then they 
don’t last. 

An economical truck cannot spend 
time in the repair shop. It must be 
working and earning its keep. Our 
records covering 103 lines of business 
in which we have installed trucks 
proves conclusively that a 



THE PIERCE-ARROW 
MOTOR CAR COMPANY 
BUFFALO. N. Y. 


PIERCE-ARROW 


Delivers more work in a given time; 

Loses less time on the job and off the job; 
Costs less to operate and less to maintain; 
Lasts longer, depreciates less and commands 
a higher resale price at all times. 
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New and Magnificent 


C HARMING witchery of style is woven 
into this newest motor car — a magnify 
cent pnvate coach, alive with power, correct 
to the smallest detail, and refreshingly restful 
Designed especially for those exacting men 
and women who know all that a good car 
can give them, and still want a car of higher 
quality and an increase of enjoyment 

The Winton Six output being 
limited, we suggest that you give 
this new bevel edge special early 
consideration Salesrooms m many 
large cities Shall we send you 
literature and the address of the 
salesroom nearest you 7 



The Winton Company 

1080 Beret Road, Cleveland, Ohio, U. S. A. 


WINTON SIX 



ANNOUNCEMENT 


M UNN £r CO wish to announce the opening of a new 
branch office in the city of Chicago for the convenience 
of clients in the Middle West This office and that of the 
Scientific American, formerly located m the Peoples Gas 
Building have been consolidated and are located m the T ower 
Building comer of Michigan Avenue and Madison Street 

CHICAGO OFFICE MUNN CO WASHINGTON OFFfCB 

SOI T owar Building Pu*ni Ainnuyi 3—n uA: Awncin BuWnj 

MtoNtui Av«n it* W o o t worth Buddini J13 Br wrtw ty <1* F Stmt 

NEW YORK CITY 


The Preaeat 8tatoa <rf Our Dr« 
Indoatry 

(Ooati itwrf from patt *M) 
beta said that the money inverted hi dye 
research in Germany has been the heat 
investment in the world's history It u 
the nooond time oolors have helpod make 
a nation strong The first instance in 
hintc rj goes batk to the days of Tyre and 
tart hags when those walled uties owed 
thar wealth and power to Tynan purple, 
a djt stuff obtained from a small snail-like 
shell fish tho identity of whloh has been 
established from the piles of shells remain- 
ing The dye stuff itself has been dupli- 
cated synthetically and is a form of dl- 
bnnn indigo inferior to that now made so 
sum ssfully m Michigan A dye Industry 
will also strengthen us but it Is not full 
grown and needs our support A foreigner 
being asked for hi* views on the subject 
on < told the writer that be considered 
A men a h gnatest fault tho tendency to 
tnk« the will for the deed Knowing that 
we ha vi the resources and ability to ao- 
e mplish something we have decided to 
1 wi arc a little inclined forthwith to call 
u done There is that danger in the dye 
situation and while its present status is 
surely satisfactory and highly enoouragiug 
then remains muoh that the public itself 
i ist do if we are to make it strong enough 
t ndure 

Why Wv Trucks Wfll Not Flood 
the Market 

(ConJinurd from pttft tit) 
if the number of trucks now contracted 
f»r will he sufficient to take care of present 
mein lhe railroad system of France 
»\(.n including the temporary military 
railways was and stilt is hopelessly In 
a 1 quati and motor transports were 
v l rl >adt d and driven at ixcessive rates 
f id over road* that had been worn 
t 1 1 the abnormal traffic night and day 
r r lined ly bombardment 
ill cessation of hostilities has not 
r It \ 1 transportation difficulties Troops 
n uat be fed and clothed, and the 
largi mo\ t uenta of troops still taking 
plan in franco add to rather than lessen 
ill dimaud for transportation The 
fc ding of the Central Empires and new 
states also add* greatly to the burden of 
Iratisf urtution for they as well as the 
Ulit h are abort of transportation 
Ihcn the return of the refugees to the 
kvaslatod regions where railroads have 
I cn dt stroyed and nearly all roads have 
1 on badly damaged by shall fare, requires 
an enormous amount of motor transporta- 
tion Ihesi people require supplies of 
all kinds in addition to clothing and 
food with which to rebuild or restore 
their ruined property 1 aetonea stores 
homos and even farms must be rebuilt 
and until the entire war ruined area u 
restored there will be but little lessening 
of the tremendous demand for trurks, and 
thi severe work performed dunng the 
restoration period will surely cause such 
dipreuation that trucks that were in good 
condition at the close of hostilities will be 
of little value when the first rush of the 
reconstruction period is over In fact, 
there will be a large market for new 
trucks to replace those worn out ut sush 
important service 

Tlie New Zmconiom Steel 

S i EEL containing loroomum promises 
to play an important role in the future 
metallurgy of the steel industry, says la 
Genu ( ml Here again the war has been 
the immediate cause of the development of 
the use of this element Mystery, at least 
so far as published data are ooneerned, 
surrounds the results that have been at- 
tained in the United States from putting 
zirconium into various steels There have 
been rumors in circulation about the Strik- 
ing properties its introduction bestows on 
steel, but it seems probable that nothing 
very definite had been ascertained up to 
the time the armistioe was signed The 
chief difficulty had evidently been, and 
still is, the production of a uniform ferro- 



etnkrng properties of Freneh steel con- 
taining nickel and siroonlum A steel of 
medium carbon oontent and the usual 
pickel three per cent, but only 034 per 
cent of siToonium not only pos s esse s a very 
high tensile strength and an elastic ratio 
of over 85 per oent, but also lta toug hn ess 
■urpaaaee any other steel hitherto made 
The surprising statement is made that this 
steel with a thickness of only 10 mm had 
afforded a better resistance to German 
perforating bullets than with the nickel- 
molybdenum or the chromium steels of 
greater thickness The steel also has a 
Brueil hardness of 470 in high value 

Attention should be called, however, to 
the ahoon and manganese contents of the 
steel referred to These are high — one 
and a half and one per oent respectively 
To what extent these two elements may 
be credited with bestowing the unusual 
properties we are not told The value of 
both manganese and silioon k already ap- 
preciated ll is a high manganese oontent 
alone that has made possible the produc- 
tion of cast steel ohain in this country 
having properties superior to any ehain 
heretofore made It is probable, however, 
that m the same manner that vanadium 
makes steel anti-fatigue, so slroonium 
increases to a re m a rka ble aegree the tough- 

Considerable ooneern k reported to 
exist as to the future supply of vanadium 
It is said that present roeouroee are being 
Tapidly exhausted and that it may be 
necessary to find a substitute for vanadium 
It n hoped that this may not he neoentry 
for the value of vanadium has been 
eminently demonstrated Should the 
rumors turn out to be true, it may develop 
that either slroonium or even titanium 
may take vanadium ■ place to a greater or 
leas degree Already the interest in 
titanium as an alloy in steel hat been so 
active that unusual results are heard of as 
to its value as an alloy in steels 

It seems oertaln that we are on the eve 
of most interesting developments m the 
realm of alloy steels containing the rarer 
metals It is probable that the interesting 
results obtaining by the British m the 
evolution of their tank armor should be 
credited to steels containing sirooruum, 
molybdenum and perhaps vanadium and 
titanium 


A Recently Written Chapter of 
Remote History 

T HOSE of us who are old enough to have 
been brought up under the old sobool 
of history knew well that the outlook upon 
early Egypt and Mesopotamia has changed 
greatly since the day when pre-Grecian 
history consisted mainly of the deeds of 
Minus and Semimmk, with a description 
of the pyramids thrown in for good meet 
um How mush our knowledge of these 
early times has bean broadened, however, 
k perhaps seldom realised In * recent 
talk before the National Academy of 
Sdenee in Washington, Profssso t Breasted 
of the Unirerrtty of Chicago, America's 
fomnost Egyptologist, gave an outline of 
early NUk history which is meet illuminat- 
ing in thk oonnection 
According to Dr Breasted, after several 
hundred thousand years of the diaoemlbls 
human career, the savage European hunts? 
of the loe Age had slowly advanced through 
successive improvements of weapons awl 
took of stone, bone, horn, ivory and wood, 
until the final lUttfeat of the fee, probably 
some seven or sight thousand year* be f ore 
Christ In sptte of the remarkable progress 
which he mltde during what we OsU the 
Palaeolithio Age, it k evident that hit 
( had been retarded as 
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It Brings The Farm To The City 
and The City To The Farm 


“Hey, Mother • Here're your things from town And he 11 take 
back your buttter and eggs ' 

It u called “The Rural Express," or "The Inter-City Special ” 
The local name is unimportant The important things to-day, are 
the country-wide Scope of this inter community service, linking 
town with country and town with town, and the character of 
the Trucks that perform this Service — Paige Trucks 

It means more than convenience It means Efficiency and 
Economy It lowers freight rates It saves haulage from freight- 

PAIGE-DETROrr MOTOR CAR 


station to farm and from city distributing center to city home 
It saves waste of perishable goods It is lightening the labor 
banishing the isolation of the firm It is reducing the cost of 
living It is a new Development of Transportation to unify the 
Amen can people 

And for this task of bringing Farm to City and City to Farm, 
Paige Trucks are be ng nationally selected because Paige Trucks are 
designed and manu actured for Durability and continuous Service 
because Paige Tru- *s are bought and sold as Preferred Investments 

MPANY, DETROIT, MICHIGAN 


Um*i may com 


PAIGE 

The Most Serviceable Truc\ m America 


MOTOR TRUCKS 
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| jjjjjjji g'DU PONT AMERICAN INDUSTRIES 


Introducing PONT OP 

our nowonti top limtenal absolutely thi 
highest qualitj rubbor-Hurfatod top mate- 
rial tiiat tail be produced 

Pun live rubber and a Bupor-ntrongfab 
ne base makes Pontop Hupremt Guaran- 
teed one year from date of shipment 
against leaking cracking lading blistering 
and blooming 

On just complaints wt will replate the 
material its cost of transportation and the 
labor of replacement 

lb rite for i>atnj>h v 

Du Pont Fabrikoid Company 

Wilmington Delaware Toronto, Ontario 
Vl*ll Du Pom Prod rti Store All* tie City N J 




Are You Going After 
Foreign Trade? 

If so are you sure that your inventions and trade- 
marks actually belong to you in foreign markets? 
Unless you avail yourself of the right to acquire 
foreign patents and trade-mark registrations, 
you may find that another has preceded you 
and has actually appropriated your inventions 
and trade-marks and obtained legal ownership 
thereof, whereby he can bar your goods from for- 
eign markets Such a proceeding is permissible 
under the laws of many foreign countries 
Many have lost their markets in certain foreign 
countries by overlooking this fact 
Many of our clients are preparing to extend their 
business by seeking patent and trade-mark pro- 
tection m foreign countries 

We should be glad to have you avail yourself of 
our services 

Foreign Patent and Trade-mark Department 

MUNN & CO. 

Wool worth Building New York City 


A Recently Writhe Chapter at 
Remote History 

(Contimad from paft SI 0) 
contrasted with his contemporaries on the 
south mde of the Mediterranean m northern 
Africa The retarding foroe was evidently 
the cold and it*- of glacial Europe 

Unaffected hy any such retarding ob- 
stai It s the atone Agt hunters of the Sahara 
tiitn well-watered and fertile, were gradu- 
ally aHe to shift from the Sahara plateau 
down into a groat north and south nft m 
m rtheastern Vfnca, dating from Pleiooene 
tames whi h we now call Egypt It was 
thin a lakt but as the drainage of inner 
Africa f >und its way into this nft and 
tli rough it into the Mediterranean, this 
long narrow, early Pleistocene lake became 
the 1 wur Nile valley As the alluvium 
be 1,11.11 to collect on the bottom of the old 
lakt the Sahara hunters took possession 
of i ferlili and sheltered valley, so gener 
ously supplied by nature and tn climate so 
benign that already in quaternary times, 
the Paleolithic Nile-dwellers outstripped 
l urope and loft it far behind in the ad- 
vunt i toward < i viluation 

W hilt the Palaeolithio remains of the 
eirlv Nib hunters are found in great quan-, 
titns, especially in the form of stone | 
weapons lying on the Sahara plateau above 
tin river and along the surface as well as in 
the lacustrine and fluviatile terraces, the 
earliest stages of advance on the alluvium 
(tarth dt posited by rivers), the stages by 
which the northeast African hunters were 
transformed into settled communities, 
practicing agriculture and cattle-breeding, 
arc buried deep under the upper alluvium | 
whi h has accumulated since quaternary 
tm ts for the lower alluvium of the Nile 
valley was deposited far back m Plewto-I 
rtuo times when Europe was still beset 
with the last descent of tha ice 

In the earliest cemeteries and graves dug 
int i the nvtr terrace just outside the mar 
gin of the alluvium we hud the prehistoric 
1 gyptians almost past the Neolithic stage 
and alroady in possession of the funda- 
luutals whith were steadily carrying him 
forward to the conquest of civilisation, 
even in the um tunes before 4000 B C 
lilt bodies found in these cemeteries, the 
oldtst in the world, are so well preserved 
that the contents of the stomach and the 
aliuiiutiiry tract can be examined In 
f r i tic ally all of them husks of barley are 
fin nd the oldest known cultivated grain 
li | itt try jars accompanying these burials, 
«r founf also wheat of the variety known 
as n nut a kind of split wheat This 
grain is a thousand years older than any 
f iinJ in Asia As a result of recent dis- 
covery it is now evident also that the 
d nuslu cattle sheep and goats possessed 
lv the prehistoric Lg> ptians were of 
\fncun origin, and were not introduced 
fr m Asia 

Having thus made th< transition from 
I he hunting to the agricultural and cattle- 
I reeding stagt long before 4000 B C , the 
1 gyptians discovered copper m the Penin- 
sula of Hinai, probably about, or not long 
1 efore 4000 B C Tho earliest of the 
1 rdual iric graves already contain copper 

i <db s with the head bent over in a hook 
to foim the eye These crude copper 
ih i dli s are the oldest known implements of 

ii tal wrought by man The oldest oopper 
r men in history, still survive in Sinai ac- 

mpvnud by the most ancient historical 
m uiuinonts with which we are acquainted 

monuments left by the earliest kings of 
1 gypt to record their mining operations m 
tl e thirty-fourth century B C 

As metal came into more toramoa use, 
the h gyptians likewise evolved a system of 
writing, and on the basis of agriculture, 
cattle breeding, metallurgy and writing 
there arose a great stats on the Nils, the 
earliest known organisation of several 
million souls, which began about 3400 B C 
Havmg thus gamed a stable and organised 
form of life the Egyptian* brought forth 
a highly developed civilisation in the 
thousand years between 4000 and 8000 
B C 


PATENTS 

|F YOU HAVE AN INVENTION 
i which you wish to patent you ana 
write fully and freely to Mann A 
Co for advice In regard to the best 
way of obtaining protection Please 
send sketches or n model of your In- 
vention and a description of the 
devioe, explaining its operation. 


any expense to the client Our Hand- 
Book on Patents is sent free on re- 
quest This explains our methods, 
terms, etc , in regard to Patent*. 
Trod* Marfas, Foreign Patents, ate. 
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Annual Subscription Rotes 
Scientific Americas Publication* 

ScUmlSo Amerioau (MUbUtbad 1*44) on* yau « 
btknttfin Aro*rm»n bupplsoMBt (MtoblUiiad 

1878) on* y»r ( 

Poatae* prepaid Id United »— » -■ r nl in 

Matioo Cobs and Panama 


T ^MWtro!*lriSi^^ U ^oplr«n? baTurnliStd** 

Hamit by po»UJ dlutot'XSil** 1 ' ‘ >,d * , tM ' k 

Classified Advertisements 

Advartialof In thl» aolumo is tl 00 a lisa No 


KPMUMorr nis —ynp ro— x-ray 

OUT* IN a vial of Radium compound to oom plat* your 
net, llMdforlUu»ilnaUu()l|btbulbti,k»yli lea waU h 
ala, ate. I rioe $1 to. Audroas U Ha , in md tela rc- 
rlaa. Ho adway NawYorKTIty 

WANTED 

7 un erdualve tuanulaoturlus rtabt* of an u« n>* 
ilue. davm, or artlela In tba uataT line— pateuiad or 


Have You a Product 
that Needs Marketing? 

Large Eastera naanuf »e> 
turiog corporation, thoroughly 
equipped Mte tales nnd mono- 
facturiag farce, dasirea to get 
ia touch with sm indhridunlor 
firm having a new product to 
naricet, or one not properiy 
nMuwetod. Any product tua- 
ooptiblo of tmiversed aalo wiH 
bejbyeatfeefad. Adrian full do* 
taAe by w* letter nnd etnto 
whathnr * royalty basis or out- 
right tak isdeatrad. Address 
Corporation, Box 773 
City H*B Station, N. Y. City 
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No matter how heavy or 
light your hand — or what 
kind of work you do — 
you will find your pencil 
among the 17 perfect lead* 
of Dixon’s Eldorado 

*“*7 LEAD! 


The long wearing, de- 
lightfully smooth and 
rapid gliding leads will 
ease and quicken your 
work and make for gen- 
uine pencil economy 

Get a trial dozen from 
your dealer, or write us 
for our grade chart, en- 
closing 15c if full length 
samples worth double the 
money are desired Please 
mention your dealer’s 
name, and whether very 
soft, soft, medium, hard 
or very hard lead is de- 
sired 

JOSEPH DIION CRUCIBLE CO 


StimUUkmJ taar 
4.1SI.J JnwrCltr 


nj 


A 1. IU<0_U * C._ Ltd. Tot* 

Flm U a Diin+mthtv Pmll Cm 


WANTED 

MUNN A CO desire# to secure a oom 
potent Patent Solicit >r familiar with the 
preparation end prosecution of chemical 
and mochamoal cates Address all replies 
toO D Munn 231 Broadway Now York 
City 
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jrio advanoe as m Egypt The de 

velopment in Babylonia was evicted!) 
considerably later than on the Nile ai 1 
we cannot discern the situation there until 
just before 3000 B C But as Babylonia 
advanoed its culture was in close contact 
with that of the Nile Already m pro 
histone times therefore there had arisen a 
great culture nucleus embracing the ooi 
tiguous regions of bitli continents — on 
Lgypto-Babylonian group forming tl 
earliest known civilised center whe nre the 
earliest culture passed by diffusion to tie 
neighboring regions The earliest uvihsc 
turn m the eastern hemisphere thus aro-n. 
and developed on both sides of the inter 
continental bndge connecting Afncan and 
Eurasia just as m the western hemisphere 
it later arose on oach side of the inter 
continental bndge joining the two Amer 

Ornament in Old Prints and Drawings 

By William M Ivins Jr 

I N the Exhibition of Ornament m tl 
print gaUenos of The Metropolitan Mur 
cum of Art there are t > be seen a number of 
most interesting examples of the manner i 
which the craftsmen of past times utilised 
the pattern engravings made by the ol 1 
masters of design Few of these designs 
show any particular care upon the part of 
the designer in regard to such matters as 
perspective or true proportions and an 
even smaller number of them are measured 
or working drawings but the craftsmen 
r evorthelaas knew how to translate them 
into the terras of the particular thing they 
ere making such as the same tune may bo 
torpreted by tho vuce or by many 
instruments As an instance of this, ms> 
be taken the series of plates by such great 
artists as Hanson and Lulondo showing 
wreaths and b inches of tl iwors and ribbon» 
combined m tl ( most charming and beau 
tiful designs tho engravings so delicate in 
lino that to tl o casual glanoe they seem 
far b< tter fitted for tutli pages or book 
plates or evil f r t< xliloa than for execution 
in any of the heavier m iterate w which the 
interior deorator w rks But over two 
of these fragile and dainty examples of the 
engraver s art there are hung m the Mus- 
eum gnlhrus great panels of heavy wood 
upon wh eh tho designs have been carved 
out as wall de oratiois one in paint and 
th it her in carved oak The carved panel 
is particularly enlightening when oom 
par d with the cngraung because few 
woods are heavier or c Jhrser in gram than 
k ai 1 jet it has been used to perfootion 
the medium in w hi 1 the peculiarly light 
and grau ful lines of the etching should be 
given permanence Thrughout the panel 
the design has been given more swing and 
its elements thrust a little wider apart than 
in the print so that its heavier hues oould 
get the san e amount of free play Just as 
the engraving u a masterpiece of refine-] 
meat and minuteness so is the carving 
of the most beautiful among the 
many beautiful pieces of carved wood in 
the great Morgan Collection It would be 
difficult to find a more perfect example 
of the marvelous manner m which the 
m astir craftsmen of old Franoe utilised the 
wealth of design that the artists and 
draughtsmen prod km d for their benefit 
In a ease in the middle of the opposite 
wall of tha^aame gallery are shown ormolu 
mounts for furniture among which is a 
series of swags and garlands which ob- 
viously were inspired by these same dainty i 
etchings of flowers — the metal craftsman 
working his bronse as easily and surely 
as the painter or wood carver manipulated 
1 a own materials 

In the gallery con taming the earlier 
works there is a splendid showing of| 
Renaissance design of this same abstract 
nature A single from for instan.ee, 
contains a reproduction of a print byAlde- 
the original of which is in a neigh- 

frame and beside it reduced to the 

same seal* photographic reproductions of 
a carved (tone panel a glased and oolorod 
steve tile and a beer mug ail bearing the] 
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“It s YOUR 
Tam NOW" 


home t«« eauiut the 
j duigwofthsHun Now 
? keep it —fa egeuut the 
I dangm of the unpro i 



FIREARMS 


I— /VERY man of our fighting forces knows 
now why the personal protection which Uncle 
Sam gave him for overseas was a Coif Automatic 
Pistol — the official side arm of the Army and Navy. 

Its ACCURACY, safety and supreme dependa- 
bility were unfailing in every • m,. o-» iiu 

peril that confronted them. 

For your home you should not 
be satisfied with leas You need 
Colt protection And now your 
dealer can supply you Get him 
to thow you why it u impoMi- 
hie to forget to make a Colt safe M— i. ti . nn a 


Colts Patent Fire 
Arms Mfg. Co. 


M t Artmtk PM 


' Monarch Lathes 

^ i)\ nMItj production ' 

BTNUruJr. 0 '”’ 





The Monarch Machine Tool Co 

103 Oak 3tx..t Sulnay Ohio 

The “B ARNES” Ponthre Feed 

W Upright Drills 

S««/ for Dnll Catalogue f >J Sjk | 

*» w F LSifrr Co w 

MM Rutqr Stmt Rockford. U1W. 

ISOUTH BEND LATHES I 


ASBESTOS 

quern* y rt Wi p^utcaffTeSee^imir world lemoum 
BLLI ASBESTOS MINKS In Canada We atao card 


For anything you want In Aebcctoc, turn to 

KEASBEY A MATTISON COMPANY 

OCPT S-t 

AMBLER PENNA, USA 
Owners cf Un wertd < tncct Aikottoe MtoM 


MASON'S NEW PAT. WIflP HOST 

fnr < lutrlggor holete Falter than K levator*, and koM 
i direct from teams. Sevre ktDdllng at wee MBSBS*. 
Manufactured by VOLNE Y V. MASON dkCOLlaa. 


Pr "TimI ) hirt?ii" , rei)uciit 'kGjey Seek r*»nmtw 
SOL VINE MFC. CO JanMyCBg.N J. 

IHL BRIDGEPORT CHAIN CO. 
SptsURttt Is St$Wfri SliptiftitStaMpiKi 
BrkUciwdt Cons. 


«™ d-q. » thet emuteel a U» btCjM *•*« J ** :**•* «! ft? 

'”*! mtuMtue u uylkiM to tk. ekol. *«»«r3 £to ttaf. jSylffi wLmm 

exhibition ere the two larga floor (WM between hi$h grade lafffa l tt gd WWt ftfed 
containing rare old patterns for textile the das* of work Wdntorily accepted 1 *s 
workers wlmh art accompanied in each commercial standard It is not RWpnatag 
caat by a piece of luce or drawnwork or that the panel manufacturer* nuddei air- 
ettibioulery often made slavishly from the craft plywood f« Jto* vanoua govemanirti 
htlle blue k and w hito woodrut design, and had some little diflMty at first fat meeting 
in other instaiHes showing how tho needle- aircraft specification* 
w« ikir varied or simplified the pattern eet While waterproof fifaes have been in 
fir htrbv the wood! utter Many of these existence for tome yearn, they Were not 
neodlt work designs were also utilised in veil known and httu information was at 
their time bv wood mlu> or in tarsia work- hand as to the eorreot procedure for their 
cm and 1 iv wood and stone carvers in the suoeemful use Dunns the Wnr the Forest 
lav mi? out of work intended for panda and Products Laboratory of the U 8 Forest 
fluent m rooms and on large pieoee of Serrloe at Madlaon, Wi* , has been working 
furniture and by rnUyew and metal on problem* that seemed to give trouble 
workers for borders around email box** and to the plants engaged on war contract*. 
Ollier suitable objects Much help has been given manufacturers 

I art 1 1 ularly important is the senes of and a large staff of specialist* has been ear 
dctngnH for cups and goblets in fine metal gaged in obtaining information and devolop- 
anl for in them can be seen the mg new ideas in the uses of glues and wood 

saim elements utilised in embroidery, In It must not be inferred that absolute 
curving* and m furniture by the makers information is at hand concerning all 
of mi h things in the great days of the phases of the uses of woods, and that the 
lb nawsunoe 1 here are a large number laboratory will be at onoe a panacea for aB 
of most surprising flower and leaf designs ills Even though much has been learned, 
win h found their way into the hands of there is still much to lie dons It u merely 
taj . stry makers, silversmiths, and the pointed out that tbe Government msuntains 
m< n who larvod crockets and ends of chair under jurisdiction of the Forest Service 
hiucllis Rarely if ever before in this an institution equipped to handis many of 
a mtiy has there been an exhibition eon- tbe difficult problems continually arising 
tinning mon beautiful and exquisite de- m the manufacture of furniture and panels 
signs than this one at the Metropolitan 

Museum of Art and CLrtainly there has “Bar tfaiar 11 gg g Substitute for MiCO 
never b< m one like this m which the multi- Other Tbing a 

fan um uh, h to winch designs of the greatest oompwesad paper product, celled 

m.Mu* acre put in pra.Uce have been { “ SButeS 
lllnsl r iti d bv actual juxtaposition of de- , T* . , / 

MM. and ri luted work of the craftsman m. oaf or electrical purposes, according to a 
I. tin designers and craftsmen of today ln , » aw “* a W" The , *«* 

tin* exhibition offers an opportunity such tlcul arly ° 

a* h is ut ver before been given them to see ?» connected with its pwrulmr structure m 
tl dual way in which their predeoereor. ,*»d this struoturc has been sue- 

ax ul d themselves of the wonderful mater- ^ooessfuUy imitated m “Pertinax ' The 
tal I » be found in old book, and print, and mftUmal “ P^iculariy able to Wlthltand 
b.w tl.. > turned that wealth of design to P«* UTe t (fo J ‘ n . , ‘“f e °* 

thur < wn purpose., especudly to the tong- tub «- * “ toad tubes u 

head, d buMuusa mam be he producer m regards .to resistance to m tnrnai pre^ure), 
d.Mnl liter, who is able to gage tbe d.rco- ond J lt «“ ^ ** ««*** ^ 

turn of industrial art development in this * ood - ^ t ,'? rned - 

gr. it country, such an exhibition is a source stamped, and dnltod "Fertmax” ap- 
of lumh information and an index of un- P roftc ^ ^ in ' U doflt f‘ 0 ^ 

limit. 1 possibilities for the improvement puncture v , olU «® “ 

of current products Demgu L always volU The materud .s not affected 

buna hc lling fa. tor, tor design is bound to ^ h °^ oll f’ ftnd begin, to bcdc^oyed 
r. mam m nil tx pes of home furnishinge and **1 , wnt,Krftdo T ^* 

other industrial art object, the primary u 8 85 tons.quarcmohc.andJ. 

fa. tor of quality thcrofore, nearly a* high as that of the best 

Australian wood 

Airplane Researches of Value In Other The word is coined from the Latin The 
Fields pipes arc made by impregnating sheets of 

T ill war has pla. ed an opportunity in paper with synthetic resin, and rolling them 
the hands of furniture and panel manu- around a mandrel of the desired dimensions 
fiicturirs to benefit by the increased until the proper thickness is secured 
kn>« ledge of the peculiantiee and char- Ileat and preaaurc are maintained mean- 
a.tirislns of wood and glue while until a hard product is obtained 

Under the stress of war and the necessity Formerly natural resins were used, but 
of furnishing aircraft to the fighting front the introduction of the synthetic Variety 
in large numbers and a short time, it was has raised tbe temperature of softening to 
f f< und nnossary to supplement the in- above 180 degrees centigrade 
■ f. rmalion available <m wood and glue by Difference of opinion seems to exist as 
l f ext. move additional research work on to the effects of water upon tbe material 
these two important construction material* Though one writer claims that it i to- 
ll w ux found m rnanj instance# that f*c» soluble and water-proof, another statm 
' bn.s taking government contracts for “Their absorption of water makes their 
aircraft and xx agon work bad in their desire use inadvisable for that liquid, but thsy 
to help neglei tod to go into the situation gave excellent results when used to cany 
thoroughly and found themselves unable to oil, a fact whioh la explained by the WaB- 
produto oil schedule The rigid govern- known resistance Of synthetic meins to 
incut inspection showed them that their oil* ” There is no record of thaw befrig 
equipment was inadequate to meet the used tueoeesfuUy for water pipes, though 
special demands placed upon it, and their they were practical lot oarryug gae and 
knowledge of the peculiarities of the ms oil 
• tonal was not sufficiently exact Experiment* showed that perttoax pipe* 

, Many vtxnod difficulties were an* could bear interior p res s ure three to few 
■ countered Vehiole manufacturer* had time* a* great as that of lead pips*. whOe 
■ trouble drying stock Lumber for wagon* the weight to lee* than a ninth that of toad. 
■ to bo used in the hot, sandy sections re* A series of teats made at the Royal lastt* 
quired more thorough drying treatment tute for testing materials showed that 
I than lumber for wagons to be used in mom they an not fitted loT construction tire*, 
mout districts, and it was necessary to flue, while their reetotaao* to tension to 
dry heavy stock quickly Propeller tnanu* fufitotont, their nttotanw to eoaprSMton 
‘ facturera found that making propeflart j and theur etont^ky are both trefforeto. 

, involved a great many mow variable* than Th* t*n*to »t*4sfih k 14,3(0 p® 

the mere glmng of iammetto&B and thaniag I MWt* inch U ieahtoto be wrek*4*tMr 
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. • . and at die Waldorf-Astoria 

%A fact : 

The Waldorf In New York is but one of 
the many hotels all over the country, where 
Fatima is the largest - selling: cigarette 
The same thing is true, for example 

— at the Aator, New York, where over 300 000 
Fatimas are sold every month 
— *t the Willard, in Washington , 

— at the Gibeon and the Sinton in Cincinnati 
—at the Copley Plaza, the Tourame,tbe Parker 
House and Young's, in Boston 
— and at dozen* of other leading hotels (and 
clubs, too) all over the country. 






FATIMA 

A Sensible Cigarette 

mm m mmS&mHSmm S 
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X/l 'Jf ' /K Mazda is the trademark of a 

I ▼ I # . I MfmJk world-wide service to certain 

•• ■* i JL^JL A. lamp manufacturers. Its pur- 

" Not th. nan* of a thin,. Pose is to collect and Select scientific and 

but th. mark of a nrvic»" practical information concerning pro- 

gress and developments in the art of in- 
candescent lamp manufacturing and to 
distribute this information to the com- 
panies entitled to receive this service. 

Mazda Service is centered in the 
'Research Laboratories of the General 
(ml Electric Companyat Schenectady, N.Y. 

\ IH ) \TT / A The mark Mazda can appear only on 

jMf ZmjfUn/ m \aa hmps which meet the standards of 

Mazda service. It is thus an assurance 
mjma m of q ua ij ty . This trademark is the prop- 

^ a MAZDA Lamp for every pun*., erty of the General Electric Company. ^ 

/RESEARCH LABORATORIES OF OENERAL ELECTRIC COMPANY 


Behind the Motion-Picture Screen 

T HE mysteries of the "Movies” are bared at last! It haa remained for 
Auatln C. Leacarboura of the Editorial 8taff of the Scientific American to 
undertake the taak of answering the thousand-and-one questions constantly 
being asked by screen "fans" and aspirants to screen careers, in bis book en- 
titled, "Behind the Motion-Picture Screen." Among the subjects covered in 


Scenarios Thu Director in Natural Colors M le- 
arn! Ills Work Motion- EjLtM J’jj; roecopic Hubjccts. Talking 

lleturo Acting Motion '^^Mfre^Vwir, M' Pictures Animated Car- 
Picture Cameras anil llow toons and Sculpture. 

They Work The Camera- 1 ijjf§ HflKi Motion Pictures in Odd 
man In the land or Maku Fields Motion Pictures 

fteUevn Studios Mob in tbo Home and Business. 

Stuff Tricks of the Screen IVesent Status and the 

laboratory Work. Pictures Future of Motion Pictures. 


This book has been written in a simpia, interesting, and instructive style. 
It is not technical; yet it covers all phaaes of the screen art in an accurate and 
unbiased manner. Pictures? Certainly ; this book is the best illustrated book 
on the subject— over 300 pictures. Indeed, every right-hand page la a picture 
page; every left band a corresponding text page. It la something entirely new 
In book making. “Behind the Motion-Picture Screen" contains 426 pages and 
over 300 Uluatrationa, printed on the finest coated paper and bound in an attrac- 
tive doth cover measuring by 9 H inches. Price, 13.50 set; Postage Extra. 
Special folder containing full description and sample popes, sent on request. 

SCIENTIFIC AMERICAN PUBLISHING COMPANY 

BOOK DEPARTMENT 

Woolworth Building .... Now York City 


NEW BOOKS, ETC. 


■ether with texts oolleoted by Alexander 
Frtnci* Chamberlain, Washington. 
Government Printing Office, 1918. 8vo. ; 
387 pp. 

The folk tales of the Kutenal disclose an in- 
timate relationship to those of the tribes at the 
pluio&iie and the eastern plains. Many of those 
tales sm brought togethor hero, the original 
language being paralleled, and in some eases inter- 
lined. by the translation; they are followed by 
valuable abstracts and comparative notes and 
by an extoaire vocabulary. 

The Bubinkwj or the Household. By 
( ’. W. Taber. Philadelphia and London: 
J. U. Lippincott Company, 1918. 8vo.; 
438 pp.; illustrated. 

With the a s sistanc e of several prafasrional and 
technical experts, the author presents a detailed 
study of househok^bustnuM ami finance; as in ail 
business, there are complex factors whioh make 
efficiency dependent upon a firm grasp of funda- 
mental principles, an appreciation of what 
‘ leakage" means, and a whole- hearted devotion 
to the work. All these things are put plainly 
before the student, and the book makes a good 
text for high schooiaadooUege aswell at a practical 
manual for the housekeeper . the final chapters 
dual with the legal and buaineas status of the 
family In it* practical teachings and sug- 
gestions the work well upholds the standard set by 
tin- Home Manuals series. In which direct helpful- 
m*N ttf rthiof aim. 

The Book or Philadelphia. By Robert 
Sharkleion. Philadelphia: Thu Penn 
Publishing Company, 1918. 8vo.; 413 
pp ; photographs ana drawings. 

The author who so charmingly doeroned us 
through New York now transports us to the 
•City of I'nhrotberly Indifference," a city with 
an Individuality all its own. with a rich historical 
endowment . snug-hidden old churches, and ancient 
si. tluns terming with memories. Mr.Bhackleton, 
■ hatting blithely, leads us through streets and by- 
ways. tolls us how the wise Franklin burn got the 
worst of a real estate deal, and discourses of 
artists, actor* and authors, puhlir buildings, 
clubs and home* Heading, we come to know 
Philadelphia very well, from It* exasperating 
perfections to its lovable foibles, more, we 
actually toe It, fbr the plentiful illustration* are 
faithful and artistic reproductions. 

I ROM Mxucla TO Nbbvla. Or the 
Dynamics of the Heavens. By George 
Henry Lepper. 1610 Berger Building, 
Pittsburgh: George H Lepper, 1011). 
8vo ; 401 pp.; illustrated, 

The author la a scientific insurgent who brings 
to Ids task morn thorough knowledge and better 
powers of expression than is taually found in 
• similar attempts at coomolugJcaJ reconstruction, 
i liccont I booties are presented and their weak 
l spots are vigorous] y attacked. By an expansion of 
I (he principle of gravitation, be arrive* at an in- 
geniously simple theory of planetary motion 
whirh he believes satisfactorily solves most 
questions and reconciles seomlng contradictions 
Ills basic idea is that of an "hitherto neglected 
factor, the prime stellar resultant," which marks 
the path of the solar system's northward fall, 
from this he concludes that the sun and planets 
in their velocities, distances and periodic times 
conform to the laws of balanced weight* revolving 
horlson tally and falling at the same tons. 

A Text-Book or Aeronautics. By Her- 
man 8haw ; B.Sc., A.R.C.8., A.F.Ae.S. 
Philadelphia; J. B, Lippincott Com- 
pany, 1919. Bvo.; 260 pp.; illuftrated. 

I .returns delivered before officers at the R. N. 
A N and R. A. F. are here recast into suitable 
form for the use of student*; the elementary 
mechanics of the subject are developed, with th* 
Influence of various factors on construction ; 
entinos and air screws, airplane Assign and type,. 
Instruments and their uses, and rigging, tasting and 
maintenance are concisely dealt with. Other 
chapters take up halloons and airships, navigation, 
meteorology, bomb-dropping, wiretass, tod aerial 
photography. There is a profusion of diagrams 
and figures, and several large, fold log inserts 


Asphalts and Allied Substances. Their 
Occurrence, Made* of Production, Uses 
in the Arts and Methods of Testing. 
By Herbert Abraham, B.B. at Chemis- 
try. New York: D. Van Nwtrand 
Company, 1918. 8vo.; 606 pp.; 208 
illustrations. 

A great deal of valuable Information Is offered 
by this volume to ah who are concerned to the 
manuf a c ture, sal* or appli c a t ion of Utumlaou* 
product*. Introductory material Includes a 
historical review, and the chemistry, geology 
and origin of bhumtoeu* substances. Part II 
deals with samPeaUd and solid native substances 
Fart 111 with tar* and ptsohre. and Part IV with 
manufactured product* sad their Lure — paving 
materia)*, roofing, flooring, and insulation, etc., 
and paints, varnish** and osmeot*. the final 
motion 1* devoted to methods of testing. It will 
be seen that the work Is of wide appeal ; among 
those especially benefit Ung by its guidance being 
the work* chemist, th* refinery or factory super- 
intendent, the ss lrem a n . the engineer, the ooo- 
leector and the architect . 

Thb War Garden Victorious. By 
Charles* Lathrop Pack. Philadelphia: 
J. B. Lippincott Company illustrated. 
This attractive book oelehratoe an exploit at the 
great war — a victory won on United State* soil, 
the soil was that of city backyards, factory 
grounds, and other unpromising sites: the con- 
quering army, the busy men. women end children 
of our land. Where ashes and weed* once 
reigned, bountiful crop* sprung up — and Ip many 
a heart sprang up a now love of the soil. No grunt 
movement is accomplished without organisation . 
behind this achievement stood the National War 
Garden Commission. It is the President of that 
Commission who tells this story of tbs Inception 
and development of the home and community 
sardon movement; and the story he tell* and the 
pictures be exhibits are fbr free presentation to 
those who forwarded the great eoonentlc work. 
All who can gain access to th* voftuno will bn 
wall rewarded. 

Engineer Drattuktsmbn’* Won*. By 
a Practical Draughtsman. New York: 
Isaac Pitmau and Sons, 1018. t2mo.; 
96 pp.; illustrated. 

These hints are tor thus* aspiring students in 
schools, colleges and shops, whom eyes turn 
toward th* draughtlng-room. Instruments, ap- 
pliances. methods and practice are succinctly 
mode known, the record and storage of finished 
drawings and prints are explained, and there is a 
chapter on the planbnetor and its use. Plentiful 
figures clinch the teachings of the text. 

Valves and Valve Gears. Vol. II. — 
Gasoline, Gas and Oil Engine*. Bv 
Franklin De Ronde Furman, M.E 
New York: John Wiley and Sens, Inc. 
8 vo. ; 444 pp. ; illustrated. 

The first volume of this work dealt with steam 
engines and turbines; the ssnond tain* up th* 
internal combustion engine. This separation of 
the two branches of th* subject facilitate* the 
study of particular case* without the confusion 
caused by interloping material. The seven funda- 
mental valve form* and six fundamental mechan- 
ism* that account for all valve* and tsar* in oo- 
mOn use are so presented that the whole subject 
Is simpUfisd, and the valvs equipment of aU prime 
movers quickly made understandable. Tbs 
™tt«dMtacarefuUy srenagsd tad wry thoroughly 

Management and Executive Control. 
Now York and Chicago: A. W. Shaw 
Company, 1919. 8vo.; 828 pp.; illus- 
tration* and folding inserts. 

Here, a book that has become a powsr la the 
community; there, one to which the term "prog- 
ress" would be tnoppUooble. In “ Mqnsgsmspt 
sod Executive Oonwol" the censes operating 
toward su cc sss or failure ore found la a careful 
analysis of oanditioas; the retail if si* of good 

mnnigTrmTt ira raragorknaUr broucM ini t«w. 

portent problems are teats* and soivsd, better 


phia and London: J. B. Lippinoott banking — these and many othsr topic* are prso- 
Company, 1918. 8vo.; 428 pp.; 118 UosJOy handled. 

illustrations .Ain* to Identwhjation or Geoloihual 

Without health, tht wbots fabric of tivfltetrioc Forms. By J. A. Udden. Altotin, 

must crumb)*, it is not enough that curator* Texas: The Uni varsity of Texas. 16- 

medktne advance to strides; tbs ooopsn ttfc m of mo.; 69 pp. 

the Individual putt the community mast b* **• ThJ* compact Bsti* omwusI ptaos* to tbs boatii 
cured. Ml* Broadfauret contribute* an U^or. of driller* totorwattoo as wffl hslg mem 
tout work to tbs Bom* Manuals ssrts* la there toward tbs ooswotidsamontioo at th* iniiirlgli 
papsn. that mak* tottrestiac to ycoag psopto, snsomitsred in drilltog tor so. gas, sad water, 
tsochsr*, auress sod motbsre such topte* •« with pnrtteutar reterenre to Tea** ftarmstfsaa; 



1 kb First Pneumatic 
ruck lire Built 



It wm in 1911 — at the Detroit factory of the United States Tire 
Company 



This old truck ran on them And ever since— for eight Jong 
yaars— it has run continuously on United States heavy duty 
pneumatics 

The photograph taken in 1911 shows the old truck used for 
test purposes mounted on Nobby Pneumatics Its capacity 
was lYi tons weight 8 009 pounds equipped with iron disk 
wheels and special demountable rims adapted to 38 x 8 inch tires 

Later this truck was sent to Canada and put into the service 
of the Canadian Consolidated Rubber Co at Kitchener Ontario 
It is still in operation running between neighboring towns, 
carrying a daily average of twenty tons of freight 

From those early experiments came the wonder tire of today 
—the Nobby Cord And the old truck proved the value of 
the big tires! It still survives— long years after practically all 
other trucks in service at that early date have gone into the 
discard A tremendous tribute to these pioneer pneumatics! 

It is demonstrated — Nobby Cords’ do prolong life. They do 
relieve .hoik ami .train and lessen depreciation They do 
permit mart speed with safety They do save from 30% to 50% 
in gas and oil consumption And they must exert an Influence 
in the better development of trucks— and trucking 

Fmr pmm m mf md Sg*>t dtl m wry tmn~ lUymt 
CW MM, CUk Obo • W JUn Aim 
MmAroda, s tryh— arfiiMWiwfalwdi 

United States Tires 

are Good Tires 










T HE bulk of the world’s mechanical 
power comes from four sources — 
steam, water, electricity and gas. 

Power efficiency depends upon lubri- 
cating efficiency. For over half a cen- 


Today this Company is looked to for 
correct lubrication by operators of every 
known kind of power machinery. 

Gargoyle Lubricants are knowft the 
world over. The red Gargoyle on cans 


tury the Vacuum Oil Company grffiOfrf and barrels points the way to 
has specialized upon this great higher mechanical efficiency and 

problem. lower operating costs. 

Lubricants 

J grid tf$r mck type of senna 


t VACUUM OIL COMPANY NEW YORK, U.SjCl 
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TN men «nd in nuts, round shoul 
* deni mean life has been too much 
for them 

To your upstanding workman 
the scarred face of a round shoul 
dered nut is a mark of disgrace 

So he demands a Billings & 
Spenoer Triangle B wrench because 
his own reputation makes him 
value theirs 

You can safely take a work 
man's word for what is right in 
tools. 

He will tell you the Iriangle B 
WTench fits h is hand as if it were glad 
to work with him — 1 ts steel is tough 
(not brittle) with a hidden some 
thing m its makeup which means 
honest years of service instead of 
dishonest months of trouble 

That hidden somewnng took 


ill 


several thousand men fifty years 
to make It is the value behind 
the Triangle B trade mark On 
a tool, a drop forging or a great 
machine, it says Rely on me,” 
and it has said that to the world 
of industry since the days of the 
Civil War 

Remember the last time you 
worked over a difficult nut 1 ' Did 
your wrench slip just a little and 
makethe hard job harder 1 ' Iriangle 
B wrenches would have help* d m 
stead of hindering — they fit those 
hard to git at nuts cleanly, 
surely without a slip 

Your hardware dealer or your 
garage arcessory man will approve 
your judgment when you say 
Iriangle B or Billings & Spencer. 

He likes to sell satisfaction! 


W.'~ 
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“PERFORMANCE COUNTS” 






Mac** error Ml 371 loot boom M fewtTtj Inches Draft 8 feet 2 Inrhe* Dlopleromont 1 000 t >no Oil fuel capacity 228 ton* Motive power twin turbines direct connected Revolutions 
Til Horse power 2fl 000 Speed on trial fully equipped with fuel for 1 000 miles 30 b knots 

Destroyer “T wr qwske", Which holds the world s official record of 39 S knots for four hoars 


Devdophg die High Speed Destroyer 

T HE following story concerns the last six years of 
destroyer construction in the British Navy, and m 
Its beginnings it takes us back to the days of Mr 
McKenna, who, as First Lord of the Admiralty, had 
built 00 destroyers of Admiralty design winch were 
tamed " 27-knot boats ” The speed of these craft 
waned from 27 to 29 knots One of the beet known 
builders of destroyers had urged the Admiralty to dis- 
continue this class of construction, as being too slow to 
compete with the destroyers that were being built by 
the Oeruans, which had a speed of 30 knots It was 
urged that th« English boats that were being built could 
neither catch the Osman destroyers nor run away from 
them if they should wish to do so Ultimately Admiral 
JeUiooe, when he became Comptroller of the Navy per- 
mitted Mr Yarrow, who had been very urgent in pre- 
senting the ones for the high-speed destroyer, to budd 


three vessels from his own designs, in winch he was given 
A free hand to embody all the latmt improvements that 
he could suggest The boats were to be 


staunch enough, to stand any weather they 
■eight encounter in the North Sea and they 
were to show a minimum Speed of 32 knots 
Um responsibility for this combination of 
high mod and see-gain* nNttty was to be 
entirely upon the builder An order was 
three for three vessels '‘Firodrake” 
Kg 4 Mb*»'< and "Oak,” which ultimately 
on their tsieie made from 90 to 98 knots 
Vbm throe west through the war from the 
very heginalng, doing enwQeat ssmoc, and 
gw «t tkaair the "Oak*" was selected by 

9 iimfrri rnitliurr fur •‘ft r~~*~ * *• — 

whh *• GnmdJClort ft .tip thro* three 

s»»ls * the q*. 

•traction «f MMIfm V™ 

#S15 i*r. 
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operations All of them a hioved phenomenally high 
speeds The record for thi eloss and indeed the spued 
record for all destroyers, so far as our information goes 
was made recently by the ' 1 urquoisc on what is known 
as the ftkelmorlie Mile which ih at the mouth of the C lyde 
Here, on her official trials she attained a mean speed of 
39 0 knots on a four hours continuous run 

It should hero be remark) 1 that the bkclmorbe Mile 
is selected by the Admiralty bn the moat reliable measured 
mile for trials of fast vessels In t ause there is a depth of 
water of 240 feet which is the least depth upon which 
trials can be made with a reliable result at the high speeds 
now prevailing with destre yers for it hue become 
known, and is now fully recognised that higher speeds 
can be obtained in very shallow water than in verv deep 
water, for this reason no trials are now made by the 
Admiralty at the mouth of the Thames I he effect of 
very shallow water is to give a false increase of Bpeed to 
destroyers, which in former days was never suspected 
Another famous destroyer of this type i« the 



- Tm —l M * tiM»g at Ugh sgeed Into a rough sen 


Mounsoy which vessil not only attained the excep- 
tional speed of 1!) knots on hrr off < id trial but while 
on active sere ice was the means of r< selling bOC permits 
from tin Cruiser Otranto during a gale of wind 
The Turquoise is fitted with 15 transverse bulk 
heads dividing the hull into 10 mam compartments, 
which are further suhdividid by the watertight and 
oiltight decks Tlu petty officers and (rows quarters 
are forward ol the machim ry space and the commis- 
sioned officers quartern arc aft The u n Illation of the 
crew Rpaeos forward is bv means of i fan and system of 
ehstributing trunks thiiB aioidmg tbo necessity of cowls 
on the fort oaslh deck which are a source of trouble in 
bad weather 

The gun armament consists < f three 4 inch quu k-flnng 
guns one on thi forecast 1< one amidships between the 
tunnels aid one aft alsj an anti airi raft gun The 
tejrpodo armami nt consists of two sets of twin 21 inch 
torpedo tubes with four torpedoes 

The propelling machinery c insists of two Brown 
Curtis turbines coupled direct tei the main 
| shafts and capable of developing about 
20 000 bona power 1 he boilers are ar 
ranged for burning oil fuel and the oil fuel 
capacity is 228 tons 

We have bee n favored with the official 
data of the aece ptancc full speed trial of 
the 1 urquoise which took place March 
14th of this viar Hart was no wmd and 
the sea was smooth In the first six miles 
the speeds were successively 29 74 39 Id 
40 00 39 19 40 00 and 39 30 knot* and 
the mean spec d for the whole four hours 
was 39 622 knots 1 he mean steam pres 
sure at the boilers was 262 76 pounds, at 
the engine-room 231 poonds, and at t! e 
noszle-ohest 213 5 pounds The mean su 
perheat througout the four hours was 96° 
F vacuum 27 76 and mean revolutions, 
711 7 he propellers are throe-bladed 7 ft 
II ins in diameter It is probable th it 36 
knots contract speed will be tl future 
minimum War sendee has sli wi that 
destroyers can be built to stand hi rd usage. 
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CbsrUa Alien Muon PnwkUst Onn P )tlu» Tnuum 
Alisa C Hoffman Heontaiy aU at 23* Brosdvay 


MmlutluVet m™ nf Now York, S Y u haul clw ) 
Trade Mark Hwrtutwv tie 0 owed MUcea Patent onto* 
Jomrrl«blft« jr (naenUflo AsmOcbo PublOWafOo. 



Tfce object of thi * journal it to record accurately and 
lucidly tht lateet tcienUfit mechanical and induetmal 
nsis# of the day At a weekly jou rat it U in a pan 
turn to announce iniereetiny dnelepmenu before they 
art p iMithed eltewhere 

Tht Editor u glad to hat* tubmiUtd to him timely 
arbelet tuitable for theee celumni upecially when tueh 
artidee are accompanied by photographe 


f Loach in America— Breakfast in Europe 

S EARCH through the history of all the arte and 
science* and you will find none that ha a furnished 
to much of the eenaational and the heroic as the 
lateat of them ail the art of flying — that amazing child 
at the Twentieth Century Hear only have we caught our 
breath at the announcement that a seabird — a boat 
which had taken unto itself wings — had flown from 
America to Europe by way of the A sores and the Spanish 
Main than the message comes that a land bird scorning 
Its native element had swept across the Atlantic from 
Newfoundland to the Irish Coast in one wild flight of 
sixteen hour* and a half 

It should be noted that for both of these performances 
we are indebted to the exigencies of the great war 
The NC-4 which Commander Reid piloted so ably was 
built to fly to Europe and there engage in submarine 
warfare The Vickera Vimy bomber which earned 
Captain Alcook on his amusing dash was built tc bomb 
Berlin In both oases prarti ially all that was necessary 
was to substitute an ( quivalent load of extra il fuel for 
the load of b< mbs and the machines wore rc ady for their 
peaoetime venture Nor should wi f rget that engines 
of the necessary reliability and power for transatlantic 
flight are also a legacy of the war The Liberty motor 
wae not conceived until we wore e mmittod to the great 
struggle and it is entirely a ehil 1 of the war The 
Rolls- Roy oe mot r had won great distincti n it is true 
long before the war started but it was b uli only of the 
moderate horse- power req lired fur automobile service 
The 850-horse-power engines of the Viokore-Vimy 
machine are a war product 

The outstanding facts if the non st p flight of last 
Sunday night are the aator ishing speed of about 120 
miles an hour and the unerring pro wion with which 
Lieutenant Brown the navigator 1 Id his way over the 
oouree of 1960 miles The speed and distance are those 
given in the cabled dispat hes — the exart figures will be 
known when the log times f start and st j etc have 
been analyzed and rep rted up n by the Royal Air 
Faroe to which b th A! k and Browi b long 
full particulars of th mat hine wore given in our last 
issue It* weight as t left the gr md is stated to have 
been six tons The fuel supply was 87 1 gall ns or suffi 
dent for 26 hours at a cruising speed of 90 miles per hour 
The meteorological conditions were g d A westerly 
Wind of 30 miles per hour was blowing at Newfoundland 
and southwesterly to north westei ly winds were pre- 
dicted across the Atlantic for the next twenty four hour# 
Exeept that a drift indicator was earned the navigator 
relied upon the sextant ohroni meter and oompais 
According to cabled reperts the trip because of fog 
nun an 1 n) tt wus a very hard one and only three 
obeervatioi s tw of the stars and one of the sun were 
possible m reover but Utile use oould be made of the 
drift indicat r Tin p > r visibility makes all the more 
wonderful tic unerr ng course which was f >11 owed for 
the landing was 1 ade within a few mile* of the place 
•elected by N vigatur Brown 1 he machine left St 
Johns Newfou Hand shortly after four (Greenwich 
time) o» the aft r on of June 14th and landed next 


morning between nine and tee odock, near the wirelees 
station Clifden, Ireland. 

Bo three gallant lads, whotoad lunched fat A wsrioa , had 
their b re akf ast next day fag Europe. 

Captain AJeoek completed the flight with one-third 
Of hie fuel remaining hi the tanks, suflmsat for another 
eight hours at flying He nursed ha engine# carefully 
keeping them notched down for s speed of W mil*# per 
hour The difference between this and hk speed over 
the water is JO miles so the predicted westerly winds 
must have prevailed throughout the trip and tbsir aver- 
age velooity must have been about 30 mile* If the 30- 
mile wind had been against him and he had sleeted to 
run at the same cruising speed of 90 mflss his time would 
have been 24 hours and his fuel supply would have just 
sufficed to put him across 

We Should Hniten Battle-Cruinere Ceutraothn 

O I all the ships of the three-year program the 
six battle-cruisers should receive the first at- 
tention We hare not one of this important 
close of ship m our navy today This is due to the 
exigencies of the war There was a call for destroyers, 
and we built them In this we gam some oompensa- 
tnn for in vessels of this type built and building we 
rank close to Great Britain, who is making an extensive 
safe of her slower craft and we hare a much stronger 
destroyer fleet than Japan or any Continental power 
But the absence of battle-cruisers leaves a serious gap 
in our fighting lino and theee ship* should be given 
preference over any other type in the matter of appro- 
priations and facilities 

Unless some other naval power should bring out a new 
design these slupa when they go into commission, will 
be the most powerful and fastest of their type afloat 
With the exception of the new British composite ship 
Hood they will be the longest ships in any navy with 
an overall length of 872 feet. The nly vessels with which 
they can be compared are the British Renown and 
1 Repulse drawings of which wo published last week 
These are just under 800 feet long But m gun- power 
and speod ours are greatly superior f<r our ships will 
carry eight 50-caliber 16-inch gins as against six 
4 2-caLi ber 15-inch and their speed if expectations are 
realized will be 36 knots as against il to 32 knots The 
side armor was to have been 5 inches but now that all the 
tellers are below deck the arm r that was assigned to 
the upper boilers will be available ae extra protection 
on side or deck 

The sinking of the three British battle-cruiser* at 
Jutland due to shell flash reaching the magazine* em 
phasizes the importance of giving ape lal protection in 
the way of and above the magazines It is true that two 
of the ships had open or indifferently closed ammuni- 
tion hoists — something that wo attended to years ago 
But in all lightly armored ships in these days of heavy 
long range shell fire It cannot be denied that the maga- 
zines are the danger point 

Therefore we again suggest that it might be well to 
consider whether a drop of thn iq oo 1 to 33 r 33 6 knots 
would not release sufficient boiler and engine weight 
to thioken the deck protection al vo the magazines 
I ut ire shell hre will be contn Uelly radio from unheard 
of ranges and the angle of fall will be steep Already 
guns are afloat that fire a 3 000-po md shell It will 
take oareful planning and the 1 ber&l use of horizontal 
armor to prevent the flash of such a shell from reaching 
the magazines 

Sprace Up! 

A CERT AIN canny eou tryman found that his 
house needed a cost' < paint and a fresh laysr 
of shingles over the porch On the basis at 
his old bills for similar work he fixed on $400 as a fair 
prioe but when he called in the local contractor, he 
discovered it would cost him $600 So he put his foot 
down and said he would wait for prices to corns back 
to the usual level 

A year or so later sure enough pneas did come down 
But when the canny one again j ut m motion the natter 
Of repairs he found that the xtra year of on painted 
nakedness had caused his dai boarding to detmomte 
to rush an extent tod that tht bad uhingles had allowed 
so mush water to go through t the underpinning of the- 
porch roof that to put his house in order at the $W price* 
at the day would cost 9600 He is still asking hiaeslf 
how mueh be made by waiting for prices to drop. 



In another care the Ant chapter of *»«■*» df| 
fortune wm dqplkaied. Balt ha* pritf* r ^ 
deern; sad the thrifty writes*) finds Me 
position «f the mas who aware Hu* An % 

hare his hair cut uatil ttremont w*s stocked? 

In still another tomauatty, H wan the rittag* Wee* 
keeper who waited to have aecssewy repairs edited * 
hm house and his garage and hi* auteawJjtte end other 
property AndbeoauretrfMslBawseeintewtwje^s^, 
the renovation of the schooihooes and the toifciiaf of-* 
badly nesded new bridge and the reeonstruetion of 
••vasal badly waahad-out piaoes In the rood* were 
simflariy put over awaiting the drop fat prices The 


meet his interest and was put out of burin**,' four 
residents who hod work h ere** but no work for them 
rented them for the seeeon Is another town, tin feed 
dealer mowed to the eftir beoouee of this lorn of taft&et *h* 
best part of tbs supply of da i r y prod use was sat off wfasn 
« big producer hod to ship to ibs next village, further 
sway but with better roods; end the general pr o sperity 
of the home town got n kick from which it sever re- 


The application of the above parsbies may not be 
obvious but It to none the lose direct During the period 
of the war we concentrated all efforts in work of war- 
time value, end out off labor and supplies indiscrimin- 
ately from other lines- Prices of everything went up 
because of increased demand and reduced supply and 
at the some time the machinery of daily life was getting 
more and more out of order, more and more down at the 
heel, more and men in need of extensive repair and 
reconstruction 


Now the pressure is relieved, pot se much as regards 
prices, but eertoUdy as regards the pr op rie ty <rf using 
labor and material* for whatever purpose we will It il 
true that ae yet we do not know what wffli eventually 
happen to prices — whether they will stay where they ere 
or go up or foil off But m eny earn the amount cf 
repairs that each one of us owes it to himself to matte is 
not large and oould easily be afforded If we but thought 
so 


If every one of us by going ahead with whatever work 
he hee to do will contribute Us mite to the general em- 
ployment and the general business welfare all will go 
swimmingly and the oountry will regain its normal keel 
without mishap But if any large number of u* attempts 
to piny the part of the canny fellow who waits for prioe* 
to go down we are going to get left in precisely the way 
that the heroes of the above parablee got left Th* 
Secretary of W ar realising all this has inaugurated a 
apruoe-Up Campaign urging everybody ta help the 
return of normal badness conditions by doing the Uttie 
things that have gone undone for the past two year*. 

Everybody should ha aboard this band-wagon there 
is no excuse for a single absentee 


Waite Paper Mffl Bar* * * Soeroe cf Taantef 

HTHE feasibility of using wail* hsgplook bark from 
A paper mill operations for tanning purposes has been 
further demonstrated in recant teste mode by the Forest 
Products Laboratory Results obtained first mute 
peri mental way wore to aneouregl&g that the investiga- 
tion was finally carried cut on a semLcommcraial soak 
in oodperatktt with a paper sriB, stannary, and » mam* 
(intunf at gfrvin* MUboMiL 

It is foundtiuft no gywIHnaha^ dlScultks# stood is 
the way of utifiatog paper-null baric for mob purposes. 
The product is satisfactory from tbs tanner's standpatet, 
and It oa® be prepared at a oori which will allow it tc 
compete with leaf bark. 

The we of paper-mill bark tor tannin would mean * 
wares cf income for the paper taBl town * material 
white to now of fittie or pa mates It 
deletion of a serious problem of st»eu& poftritoo ^ 

Tbs tanner would he ottered of a eCnateri Supply at 
dried bark Which waeld afc>w Urn ** keep mush to* 


l in stock, te redute hit fin basard, and te Wins 
out tfae ! i ] i siiliiim mill lirtgftiiiT iiluigie width mnstbs 
es rrisf m sin af a yard fan at Jeeftmrfc, 

Sa ltMbaMa would avoid InnraariiL 
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fafeoiemolm te s predateieo pf W fytefa nfcUf 
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fern and* «V &aa* Riv*, Hnw York TV 
Vndfcag woe Mag run is reek and at one point tort 
MV cV*od • ffaUkae* of snip ofakt IneVo of sound 

n&^^bVc%«V without 
iiuHfmfMti V fa waa derided to drop tV 
■pp* banding lour tot until this thin oowr of rook wm 
paoaod TV cart boa lining wm art is place e& sack 
ride ri tNe Wn and thm tbo rook wo* removed very 

Mrfiitj |f Ming ~ | r Mn " c , " J " 1 -“ L 

V out QM eight h rf a steak o I dynamite As each bit 

at rack woo tentowri to 

•OtiupUM Bjrthk 
toanoM without fanai 
Wt Okiaoooa Hi Shift lug GrouxML— There a 
an etontrio light nod power company located 900 foot 
from tho Petepooo Rivur um Baltimore, ltd A cable- 
«sr carries tool from tv am to the power hoiwe aad 
Mol it alao atond fat tV spaoa between tV power house 


SCIENTIFIC AMERICAN 


MM»h OooVilenl Society Admits Women Mom. 
bsM-Aaoth* of tV hading scientific ooeiotV of 
Ocoot Britain, the Geological Soorty, Vo decided to 
admit women aa follow* Thn atop haa boon considered 
by the society on three pnvuraa oeeadaaa with negative 

imuBb 

Bureau of Miaoo M baton to Eur o pe. TV U 8 
Honan of Mineo Va aont a apodal nMta abroad to 
(tody tV methods adopted or under ooadderation /or 
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Loud Pohoainfi a being investigated (heae daya 
booauae of V widrapmd woatonee in vanoua induatnaa 
TV Working Condition* Samoa Department if I abor 
Va prepared aa a guide to industrial phyaimana a 
' > for the physical examinatt ma of lead workera 
for w ■ - 


dugtrisa in IV i 


L fay tV « 


•toiled tV orertion of a mw Wing tower and bridge 
V Vndlo eoal, but tV wdght of tbeetored coal had 
United s movement of tV pound toward the nvw and 
it wm rooliaed that the construction of tV tower foun- 
dation In thla abating pound would V oaitiod on with 
difficulty It wm doridad to rink cmaaort at an aari* 
M M to allow for tV nunoment of the ground and thw 
wm done by impending tV caimans from a timber 
It by uaana of oablw By lottang out certain 


j am P O CattraU O S Rice W Pardua aad 

F K Prabert, tV fonUnamad of the Uaivumity of 

Uoaquitoaa Tww MOHon Yearn Old -Wntia* aa 
the proboble antiquity of muaqultoee, aa aVwn V tV 
gtale piuJ record Prof. T D A Cockerell of the 
University of Colorado, atatea that tV oldest forma 
pooMvriy identified aa fadongmg to tV genu tub* or 
other gMora of the meoquito family have been found in 
Eooem rook*, aad are probably about two milium yearn 
old A form known pa Cub* daoMotorum woo dooenbed 
by Sendder from tV Omen Hirer beds of Wyoming 
Another Boone apeeioa Va lately been discovered by 
Mr D E WmoVatar, of the U 8 Geological Surrey 
agar Cathedral Bluff, to western Colorado and is to be 


tV typical manifflotatumo of lead pouonlng but alao 
for bringing out the previous history of the worker to 
determine whether haaarda in other mduotneo may Vva 
had an advene effect upon the health Thu schedule 
Va hem forward id to district* in which load poiaoning 
id tV pottery industry Vs appeared 
Accident! In the Iron and Steal Induatry Vva 
deonaaed by mom than two-third, during the paat 10 
yean aa a result of tV movement to enforce safety 
regulations according to a nport recently made by the 
Bureau of I abor Statmtiaa In 1907 the report abowa 
248 men were killed or injured out of every 1 000 em- 
ployed while in 1917 tV accident rate waa reduced to 
HI per 1 000 A further reduction would have been 
recorded in 1917 but for the dislocation of industrial 
processes to meet war needa the report adds The 
majority of accidents an declared to have resulted from 
defective machinery and the employment of u wx- 


Botanfml Dictionary —According 

jr of botax 


j soil (S distance of about 80 foot) they 
brought to plumb and tV esoayntton proooeded under 
nb through a twenty-foot layer of sand to hard 


_ _ mw V Odtegea —In a 

gaeant Vim of tV EnttoMriot No w Robard, attention n 


and malarial inspectors In 
■..um.— | man. after graduat- 
ing from a ooflage in which V Va taken several counea 
m engineering, in obliged to work undor tV supervision 
of an Mportonoed lomdent engineer so tVt V Voomao 
sn— «Hg M y grounded m practical railroading Oh *U 
•Hr hand, then we few achoola which devote mueh 
attention to tV subject of highway eagtoasring and tV 
men who take oharge of the construction and maatan- 
moo of ear public road* am largely untrained and in 


bemuse of political changes We arc preparing to apand 
■May nuUto te «f dolian in road construction m 4 tV 
MVdiag of tbk money should V placed under Urn one- 
fold of men who Vva reoaved proper education and 
egponenee ihere should be short oomeea fqr tV many 
load oAriaie who are not engineers and tV puhbo should 
V eduoatad V maana of public lectures, erinbita aad 



papar on tie propoeaa uwnwaro ww aa^ . » 
n^Tf*— ff V tV /owwnf of fiupneen' Chib of 
dripM*. Or W«mn P UM potota out tV importance 

of ooMtofong PWadofoUa “" v “ w “ T 

V pNMKt tVn fa * *- 

OOmnHfHlH 

•nMr, but tVm fa aa < 

Vaapt V *V arebafa « 


M par MV M tv V fafo fa fo M W e en tVto a fa m paM m 

Ik. MM> mU 
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by Prttad in the middle of tV loot century 
and long « noa out of print is to be brought up to date 
and lUMtod tinder tVabaptres of tv Royal Horticultural 
ffeefaty TV original work enumerated every important 
ptotars or iUuatrstioa gf every known plant giving n 
mfomoM to the booka and pages where they may V 
found TV entries number about 1W000 and run 
year ISM It la estimated that at least 


Vriuultarima la in eVcps of the undertaking and the 
U 8 Buraau of Plaht Vduatry is to cooperate 
Geid eared Net fbMponslUe for Hay Fever - 
A protest Va cseently been raised agauiet the tune 
honored project of adopting tV golden rod as the national 
Bewtr of tV United Btataa, on the ground tVt this plant 
fa a law Of bay fevw and henoe nothing ought to be 
done that would encourage its prevalence A statement 
has bow been maned by Dr W SoVppegrell on Wlf 
of tV American Hay-fever Prevention Aaeoilation in 
defenaa of tv goideurod It la asserted that while tv 
puffan of tV gokfanrod may mum troublo when applied 
diraeriy to tV noatnfa or used in large quantities for 
room daemtHMU u aoraae of Vy fever out of doom it 
fa absolutely notfgBWo "It is one of our m«t bnaotiAd 
flowtro,” aaya Dr 8sfaoppagrril and well menta its 
■aieoUon sa tv aataoaal ffower of tv United States 
Liana Juioa for lemrvy —An mtmsting paper by 
four feswla antVra, JwooaUy pubVVd in the Lena* 
Mods MW light OB tV old eubject of tV urn of lime juioe 
to poevoct cowry on chipboard It oppean tVt after 
baring enjoyed a high wpuUtion from the latter part 
of IV eighteenth eontury onward aapenally aa tV 
mssM by wbefa nturvy was banished from the British 
navy Mss Jufae Vs faBan into disfavor in rtoent vewo 
Antic s g pfasU U have sfomamd aoeptwal riewa of its 
TBhM, and fa Va bets adversely criticised aa a pro- 
phyiastle or tbsaavutfa agent m the late fnr TV 
antbon nport Mporinoets on animals ibAnng um 
jgfao to V of MM vaVo, Whomai lemon Jufoe fa e«e-4ivo 
fa pnrraetUigaawrvy fa «oinea pigs OusoftV authors, 
Mss HMdonon dptffa investigated tV history of this 
nttrij sod mada ps riigmflonnt discovery that the 

original "Mm fafcfob P~ved so effootfaa in eariy 

day* cams fag* tv Wditeirsnaaq and wfade portly 
danvod from tVowesk fame waa mainly obtainad from 
lemma. About l«8Ml Britiah Admiralty, m order to 
aacowug* •* fa^MfoF it Me British Wait ladhe traae- 

tertd ltd Wfl fo Mfo fa# Malta aad MsQy to EngVfa 

faHttdfaphNfa# tV chips ri* Va Jtdosri 
tV srtfaitM, ri*l5 Jfatto* nppssrt Isfossfass agptost 
mm Thfa spfaed* fdpUms Why «ltmo Juiea has 

falfas info dfartjmte ft also SlmtiMss fans 

msfotar tV trooUm tfart may one ftom oonfis 


Service Insignia —It la strange to note how the war 
Va affected persons in regard to the wearing of aperial 
uniforms or insignia Aa more and more of our young 
men went into the khaki of the Army or the blue of the 
Navy so did more and mi re men and women don some 
form of uniform or other cither as workers in some 
branch of war w irk or aaemptoyiea withapublie service 
corporation And now the mfluem e of the war aeema to 
persist 1 inns and public aervice curpi rations hero and 
there are enrouragutg the use of i magma and service 
stripes Motor men and oondwtors on cars and trains, 
who never bothered with service marks are now to he 
seen with bright gold stripes Fmployeee of large 
manuf ictunng companies and pubhr services corporations 


buttons which in ludn some form of marking to in- 
dicate the length of * rvire Such insignia so it is ro- 
ported serves ti encourage long aorvian in a company 

Phosphorite Deposits In tho Netherlnade —TV 
scarcity of phosphate fertiliser in thn Netherlands during 
the war whin imports wire at ippi 1 led to inquiry by 
experts if this country itself could not b> some means 
supply the deficit ni> One of them expert, it is now 
announced has found phosphorite fields m the Provinces 
of Drenthi and Oveiymel u» northeastern Holland tV 
deposits being grayish stones or petrifactions of all 
forms and uses Chemical analysis disclosed that they 
contained only 25 to 10 per rant phosphate whereas 
ths similar foreign mbstanoe contained twine that 
quantit) nevertheless the quantity was sufficient to 
V of groat value as fertiliser Tho investigation in- 
sulted in the erection of a large factory whom tV 
phosphorite stone will be. redooid to a powder, aftef 
being thoroughly washed to remove all deleterious *ubr 
stances Many farmers and landowners have pla«4 
orders for the product it is stated, and delivery will 
probably begin in Apnl 

British-Made I aboratory Glass —According to an 
article in the London Tmoi of recent date Um manu- 
facture of laboratory glass started at 8hefhtld cinoa tV 
war baa made substantial progress though mueh remains 
to V dona if the induatry “ to be ooznmerotally sound 
and able to oompete in the world a markets Prior to 
tV war there was no manufacture if laboratory glass la 
Gnat Britain and the whole process hitherto confined 
to Germany had to ho discovered and workera specially 
tanned With this object a department of glaas 

technology waa opened at Sheffield University with the 

support of tV Government and today tV department is 

turning out work said to equal anything Germany war 

TV experimental nature of tV work haa 


made tbs oost of production heavier than the Gorman 

article and to help tfaia a glam research aaaociatun w 

bring farmed The British Government has bean 

a akad to provide ISM 987 over a period of five ytan 

Md the maaufertureM will contribute a furthi r * im of 

1121 M2 It Is said that the fort attenti of t V 
be directed to problems of machinery 





682 






Thirty Million Years Ago 

Newly Discovered Pre-Cambrian Sea Wferi* in Earths Firrt Creature* Were jdoeh 

T HI Hnitln i an Institution Wwihiagtoti announce* a— 

thi disoovi ry by Ur Charles U Walcott at several 


• thi dwenvi ry by Ur Charles U Walcott at several 
tli usand fossils ii tli Canadian Hookies, of amrnal 
f ms raudi more highly irgamsed than those which he 
I ud frund privioualy Annually in summer he has 
tsknn out an expediti m to this region, devoted ox 
I u*i vi ly to collecting fossils from the formations known 
as thi C umbrian rucks lie wm the first to find many 
f inns below the Silurian era Heretofore be had found 
i it lung below the ( ambrian period and all of the latest 
i v ilutionary books of 1918 oomnien e the period of first 
im mule without ba< k bones with this stage erf earth s 
history His new find upsets all pr< v i ius duooVenee and 
udoulations including his own in that he has unearthed 
wonderful animals in fossil f< rm fur below the Cambrian 
i ra in the Proterosoic agi ii which it was supposed that 
only one-cellpd Amoelite Hr existed In other words 
in the geologic age in wbidi we had supposed there was 
merely umcillular animal and vegetable hfo evolving 
actual swimming and crawling water forms of animals 
were already dominant Dr W atcott says in substance 
Explorations of Cambrian and pre-Cambrian for 
mations have brought to light evidences of life far earlier 
than heretofore known The field of the summer a 
investigations and collecting was the Burgess Pass Fossil 
Quarry discovered in 1910 but which did not yield its 
treasures until after yi am of hard work Burgess Pass lies 
3 000 feet above field B C A section of about 180 
square feet was taken out on this trip practically 
exhausting a quarry which has yielded the finest 
and largest senee of perfect Middle Cambrian 
fossils yet discovered and the finest inverte- 
brate fossils vet found m any formation any 
where Mon than one and a half tons of spew 
mens were trimmed out of the shale rocks with 
the assistance of Mrs Walcott earned by paok 
horses to camp and thence to the railroad at 
field and are now in the National Museum 
It wan neoessary to blast out the back wall 
of the quarry loft from previous work to obtain j 
the fine pieoon encased in the fossil bearing j 
rook When the large slabs were finally blasted 
loose they were carefully split with chisel and j 
hammer exposing the fossil remains embedded I 
between the laminae of compact siliceous shale 
The remarkable thing about this shale is that 

it preserved animals that were soft and non- 

resistant as jelly fish worms and the internal 
part of worms and orab-hke animals 
Otic of these earliest forms on earth, u a 
swimming crawling crab seven mi hen long 
It had two large » yes m front shown by round 
white spots six broad ribs and a large tall 
Branohiac or gills shine through the thin shell 
as well as traces of the legs Another curious 
form is a soft-bodied holothunan or sea cucum- 
ber with many flexible podia or false legs A 
small round shell happened to rest on the sea 
bottom just where thi head part of the animal 
was later pressed down upon it Another soft 
bodied form is rortali mra related to the 
holothunan which may be seen growing on the I 
sea bed at Santa Catabna Island California 
There was also an impnnt of a mud loving 
Atmian whuh usually lives buried in the sand 1 
lhe shale bed at thi quarry suggests that 
thi waters of the aucunt Cambrian sea above 
it swarmed with life just as the ocean does to 
day at bants Catabna Island But this waa 
long before the advent of fishes on earth so An el< 
there were no fish and no traces of tin in occur 
m the fossil bed The superb preservation of 
fossils at this quarry is all thu more remarkable 
when we consider that they liavi been burled 
for twenty million years or more and subjeot 
to all the vicissitudes that rock materials 
experience from thi time they arc simply 
hardened mud 1 uned t« n< atli thousands erf 
feel of thickness of 1 iyem i f mud sand and 
pebbles 1 hen nil wire rhangi d bv pressure 
and chnmii alisation into solid beds of sand 
stone slaty sbalt and )mu stone These were 
later compressed u 1 <1 vatid into mountain 
ranges and mure or liss worn away by atmo- 
spheric agencies 

Based upon his purely geologic computation 
of the t toe rati s of dep imtion and maximum 
ttrfckncM of strain from the base of the Cam- 
brian pfiriod up" ird Ur Walcott’s exact 
estimate of the time tl ese strange first animals Aa 
were ensured waa il 1 10 000 yeara ago He 





add* to fait appalling Scare, 

ago Clarke fade that Awe baa bsfa it tfanw u B B « 

equivalent to gttwiJwO ffat AWk ©far A# fa#m 
surface of the earth Waleott baa bests rijjMftfa op 
Cambnan and pra-Cambria* deposits lor a a umber vt 
yean in which be fees found freed restate# of Ammand* 
of apettM of naimM* that preceded the evolution of 
vertebrate* from acme of theca Dt H f, Osborn 
describe* tfa strange animals found by Walcott prior to 
the above dtaeoverias ae follows, 

’The discovery of a world of highly specialised mA 
diversified m vertebrate rife to the Middle Cambrian 
seaa completely confirm# the prophesy made by Charim 
Darwin in 18M, a* to Aa meat duration of time that 
most be assigned to allow hr the evolution of highly 
specialised forges. By the Middle Cambnan, the 
continental *ea* covered the whole region of the pwnfat 
Cordillera* of the Pacific coast In the present region 
of Mount Stephan, British Columbia, to the unusually 
oily shales of the Burgees formation, the remarkable 
evolution of invertebrate life of prior to Cambnan trine, 
stands revealed by Walcott a discoveries It is at ease 
oudent that the seashore and ocean life of that An* 
exhibits sa widely divergent types a* Cow oocur 
In brief, the extremes of invertebrate evolution 
in the seaa were reached some thirty mBUon 
yean ago Tbs mam feature of his disooveriss is 
the extraordinary persistence of these types «f 
animal* from Ae mid-Cambrian to the preieat 
time so that the eea forms of twenty4*e 
million yean ago can be (faced side by ride with 
existing sea forms wKh very obvious nmilarttiM 
of function and structure 

Among the sksbotwt* function* evolved at 
that period were a move efficient means of 
locomotion in quest of food, for escape from 
enemies, offearive and defeasive weapsn* and 
armature, ehomioal modes of defense, sag 
protection and e o ac aa rinaat by method* of 
burrowing. There were heavy, protective sev- 
ering* for slowly moving and sessile (without 
foot stalk) anim als In contrast wart swiftly 
moving types, Sagitta, etc , which can almost 
be said to have bead bufit on the rinse of 
modern submarines, and whose mechfaiatl 
meane of propulsion resemble those at 
the moat primitive, but later darting 
fishes Other types such as Cruetaoea 
(shell fish), have skeletal parte for trie triple 
purpose of defense, at (ease and locomotion, 
some bring adapted to slower motion In 
Prieoseie time they mriudw Ae slowly moving, 
bottom-riving, armored type* of trfiotiite*. 
Then them were other ritorfy.mdvtog, bottom 
living tortna, such to braritipods and gasterpod*. 
WiA vfay dense anurton of pkowplwto fad 
carbonate of Urn* finally, them dm floating 
types Mob m jefiy fishes, chemically pretested 
by potonmm eetoettofa Of Arir ettog orito 
"Our first actual knvwladg* A*t such ex- 
tremely enriost sfaptettone date teat to 
pra-Oatobfato thaee, la aftmtod bv WafftMft 
discovwto Ae Orayaon Aides of tkejkiga*- 
kton Brit Senas of fnafaantorv muto of 

SBWSfifSffeT 33» 
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fOttRr Waob^w pt which Mags 
tnmPktt Dtm •bew to tbs mu 

**wSmi\* Afsferfa of the 

bfflwewboe mb, eertemly a near 
*<Mw The tiro aai m sl* have 
•wikingly similar shields, seg- 
flteftts, ete , by which they pro- 
gress on the ocean floor, wet] 
protected by thair shells The 
rook oUngmg m cucumbers of 
teday, protected by leathery 
•Un* and mode of hiding in 
•WWW, dMw little from Wal- 
twtt • hoiothurten* found in Cam- 
btan strata In the calcareous 
plate* within their leathery skins, 
we also aee a resemblance to . 

«i|nllar plates of modern edentate f 
mammals The anment holo- 
thuoons likewise developed bur- 
rowing types, as for iastanoe, the 
mid-Cambrian LovmUa, with a 
double row of tube feet, strikingly 
tike the modem burrowing ssa 
eu cumber " The chars oteristio 

elongated cylindrical body form, 
with longitudinal muscle bands, % The feed 

hi dearly preserved in the fossil * 
forms brought back by Dr Waloott’s expedition 
A remarkable and problematic mid-Cambrian fossil 
ffWcate, is regarded by Walcott as a free swimming, or 
belagic animal It bears a superficial resemblance to 
the modern medusa, or Jelly fish, while the lines radiating 
from a central nng suggest the existence of a water 
rssoular system, but like the swimming sea cucumber, 
ft has the spiral intestine, seen through its transparent 



_■) the tissue which it has penetrated 
™ There must be a method of 
developing wuuum pi mum If 
as is probable the pn»l huh pci 
forms this funuiou, there must 
be an airtight contact at the point 
mentioned al> >ve With this in 
mipd Mr M J Thiliips of 
Pittsburgh Inis made the photo- 
micrograph] studios that are 
reprodund her, with His sub- 
ject was the common house fly, 
Mu Hca h rru it tea 

IhL first print gives a side view 
>f the proboscis a* a whole taken 
with the t2 mm (bpotive and 
with the lOx ocular In the 
sec mil pu lure taken with the 
same tyepicc* but with the Hi 
mm ibjcotivc are shown the 
lnbella at the tud of the prnbom is 
It is these that gno contact with 
the Hurfai t upon whuh the inset t 
feeds 1 hey are roughly semi- 
t irculai and hinged along the 
straight edge I ho oval opening 
into the pharynx lies between 
them ] ach has a large pseudo- 
„ traehea parallelling tho straight 

camp (right) at Bwrgwre FM*. and a glimpse of the explorer* at work edge from which run late rally 

smaller brant htg In all there 
at various insects were are 20 of these lateral brant hca Another view of the 

i armored articulates as Iabella showing tin narrowt r end follows 

;es As Hohui ht rt notes In the fourth vnw we have a small sent ion of a large 
icts were attratted from pseudo-trachea and parts of four lateral brnnoheB Tho 

of Devonian times mak cartilage like rings appear now to be flexible bands, their 

.ptations looking toward t nds not joined Alternate bauds have alternate ends 

on land bifurcated the I ifurcations resembling tlaws and he- 

atftM) cause of the alttmation each branch pseudo-trachea 


well as crustacean# and barnacles As Bohu< ht rt notes 
*11 of three later swarms of msi cts were attest ted from 
water by the increasing verdure of Devonian time* mak 
mg for specialisations kind adaptations loakmg toward 
more general feeding m air and on land 
CCanrtmdf on pace «M) 



-vv 
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Photo micrograph* of saceessivsiy greater magaHbaUoa sag smaller field, displaying the structure of the house fly's proboscis 



body wall, wholly covered with a medusa-hku umbrella. 

The worms, including swimming and burrowing 
annulate*, are represented in the Burgess faunae by a 
vary huge number of fossil spooimens, comprising nine- 
teen species, distributed through eleven genera and six 
families One of these has a head armed with tentacles, 
and the body divided into segments It shows dear 
relationship with modem polyohaetcs There ware 
an stent annulate* with spines, a development ootnmon 
with Jiving aphrodite*. 

Another g»u» of modem 



^*****f 


H®W Dm BOOK Fly Takes Hold seems to have two rows of these claw like organs There 

T^HE attempt to discover how a 1 sucking mseet aru shout fifty of these to tin branch making in all Home 
* develops the neeesssry vacuum pressure for such twenty six hundred on the two lobelia This exposure 

process has led to many investigations of their mouth shows still greater magnifii ation being made with the 

equipment The probojsci* and the hypopharynx have 4 mm objective and the same 1 Ox ocular 
been analysed ever and over again in this connection, and The final print was obtained with the 1 8 mm objoo- 
spsetal importance has been attached to the contact bve and the lOx ocular, aided by oil immersion and a 
between the proboscis and the Rurfsoe upon which tho lengthening of the oemcra bellows It shows the bifur- 

insoot feeds, or between tl»* end of the hypopharynx and cations on parts of four branch pseudo-trachea, Mr 

Phillips suggests that the 
[ fumtions of the bifur- 
cated bands as hero 
shown up are intimately 
involved in the answer to 
the question which led 
him into tho investigation 
How this fly ' bites, os 
many persons insist it 
docs is difficult to explain 
unless there is a sharp 
hypopharynx which may 
be used na m the case of 
tho fimalo mosquito, the 
stable fly, or the hone fly 
Such a possibility seems 
doubtful, the shape of the 
proboeci* hardly warrant- 
ing any such assumption 
Yet 'the fly seems able to 
moke a red mark on the 
skin of a chil 1 and to 

•?*•***« Tke te busdeweea the breath nssndo-trodtoa, whose constitute itself a distinct 

tflte* braMbes teestim is tmSeatod on Ike previous pint annoyance to idults 
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British Textile Industries as Affected by the War 

The Measures Adopted by His Majesty's Government to Keep Up Supply and Holds Prices Within Bounds 
By Major H. Bannerman-Phillips # 


S 1NC 1 August 191 1 Great Britain ha* been impelled 
by thi ovirmimteniq, drive of circumstance, to aa 
cvtr i \t* nditig control of industry As tliu military 
struggle developed in m tenuity and the ne< etwitv for 
com ontratmg all efforts on the war grew more pressing 
section after section of industry had to be taken over, 
and in wages prune and profits, from raw material to 
finished product placed under government control 
1 spi ( tally was tins the < aso m the textil, held 
The world shortage of wool which mad* itself felt 
at tht beginning of 1010 fortod the government to take 
steps to ensure nut only reasonable prit < s but l! a> 
meeting of the heavy demands for military clothing 
The home wool clip of 1910 was purchased eoUe<tion 
being undertaken by expert buyers serving for the pur- 
pose under the War Offue Prices were fixed after 
careful consideration at 3-5 per cent above those ruling m 
June and July, 1014 

The suoecss of this scheme together with the vorj 
heavy neutral and American demands for wool led to 
proposals in November 1910, for the purchase of the 
Australasian clip Ihu operation, involving an ex- 
penditure of about 1176 000 000 against $J7 600 000 
for the home clip was earned out through the Australian 
and New Zealand governments which arranged a pur 
chase price rather loss than 10 |x>r c ent below the ruling 
market figure Valuation and purchase in the colonics 
was entrusted to cominittcis of trade experts appointed 
by the colonial governments 

The conditions whioh njwrated in 1916 made still 
more urgent the purchase on the same lima of the next 
season s British and Australasian clips and as the result 
of later negotiations a substantial part of the South 
African clip was likewise taken over In addition to 
these outright purchases, measures wore taken early 
in 1917 to bring under the tontrol of the Arnij Con- 
tracts Department all other raw wool and wool products 
arriving in the United Kingdom It is of course, 
to be understood, here and below, that measures 
introduced in 1916 and 1917 were continued through the 
later years 

I he wool acquired by the British government under 
these schemes is distributed, in priority, to government 
contractors pro rata on ooutrw te in pragmas and then, 
against rationing certificates to manufacturers for the 
home and export trade In older to stabilize trade and 
enable manufacturers to compote advantageously in 
foreign markets, this wool is issued at prices fixed over 
periods of six months ahead 
It became evident early in 1917 that the civilian con- 
sumption of wool must be curtailed considerably if the 
Allied military requirements were to bo met and an 
adoqunte rewrve of wool built up against a prospective 
decrease owing to transport difficulties, in receipts A 
system of rationing manufacturers for the ordinary home 
and export trad* s was accordingly devised The rountry 
has been divided for this purpose into districts which 
oach r octavo quarterly allowance of the wool available for 
civilian trade band on thur nminal consumption The 
allocation of tin ration for each district to its manu 
faoturors is undertaken by committees appointed by the 
trade The total of raw materials i oiled for by approved 
applications is compared with the district ration for the 
quarter, if there is adthut the amount to lie issued against 
each approved application is reduced m pn portion The 
wholo rationing scheme is supervised by the Board of 
Control of tho Woolen and Worsted Indus! run com 
posed in equal numbers of repn scmtatives of employers, 
employees, and the Army C ontracts I)c partment, 
under the chairmanship of thi Director of Wool textile 
Produc turn 

There is no doubt that this control has resulted in great 
economies to the state Not only has the effect of war 
conditions on market pruts of the raw materials boon 
eliminated but the fixed prices have enabled the govern- 
ment to eontrol the costs of production at every stage 
The Allied require mints of raw wool have so far as 
MMible, been satisfied by shipments from Australasia 
Large quantities were disposed of to the United States 
government for naval and military use, m addition to a 
certain amount for civilian purposes, and provision was 
mad* for ihe Want* of India and Canada Japan re- 
ceived considerable quantities of menno tops made from 
wools combed in Australia lops, noils, wastes and 
yarns have also bma. freely supplied the European 
Allies, and every effort Bin been made to assist them In 
keeping their woolen fo&Wtries working as far as prac- 
ticable 

So much for wool. In other linos, with a labor supply 


diminished by the needs of the army, with tncreusing 
demands from British and Allied quartermasters, with 
restricted supplies of raw materials, the difficulty of 
meeting even essential requirements in oertain instances 
necessitated the absorption by the government of the 
entire output of the industry If allowed to operate 
uncontrolled, theee conditions would obviously have 
caused Immense price inflation The situation was met 
by calling in the aid of expert ndvioe in the matter of 
fabric and prices by the negotiation of contracts and 
by the uso of the reserve of power existing under the 
Defence of the Realm Act which it has seldom been 
necessary to put into actual operation It has thus been 
possible to seoure full data (onoemmg costs and to 
insure that contract prices allowed no more than a 
reasonable rate of profit 

1 he prohibition of jute imports in February, 1917, 
was likely to lead to undue inflation of the value of 
stocks, so all unsold goods were taken over by the 
government on the basis of the market price prior to 
the embargo As ueoessity arose this jute was dis- 
tributed to manufacturers at uniform pnees based on 
oo t plus interest carrying and transportation oliargea 
Likewise although cheaper ootton substitutes were put 
in plaeo of flax goods as far as possible the anny rt quire- 
menta for the latter were large In August the Ministry 
of Munitions took possession of the 1017 crops of flax, 
as well as of ail other Tax m the United Kingdom 
Purchase aud sale were prohibited without a lnense 
and maximum pnee# were fixed Control was also 
established over the transp >rt of flax from Russia 
Still another aiticlejover which control was sot is macula 
hemp About 80 per cent of tl e lonsumption has been 
required for government purposes In April 1917, 
an order wus issued prohibiting all trade in manila 
hemp and the government undertook its purchase and 
distribution for all purpose » It is distributed on 
arrival to ropemukors at fixed pm s which run about 
•50 per ton below those rating prior t > eontrol 

In evtry rase the result of the summary action out- 
lined has been satisfactory Lquitubl* distribution has 
been assured of the availablo supplies and a uniform 
market price has hecn estalhahed free from fluctu- 


Advisoty Committee dealing with leather supplies Wff 
merged into a Central Leather Supplies Advisory Com- 
mittee, which contains representatives of the chief 
federations of employers and the leading trade untoaq 
ccmcoraed This body formed a number of 8uh-oo»- 
mittoes whioh have met regularly and given detailed 
advice to the central body The relationship bstwesn 
the government departments and these Committees has 
been uniformly harmonious, and the existence of tho 
Committees has contributed to the smooth running Off 
the industry, providing, as they have done, an easy 
channel both for criticism and for suggestion 

The large demands for sole and upper leather for 
military purposes, accompanied by the fact that for 
these purposes only the beet was acceptable, embarrassed 
those engaged in (he production of oimlian boots, and 
while in aggregate the extent of production has not bee* 
curtailed, it was thought necessary during the summer 
of 1917 to take steps ensuring that Britain’s industrial 
workers be adequately shod during the winter months 
Arrangements were therefore made, in consultation with 
the trade, for the production of war time boots These 
have sinoe been supplied in sufficient quantities to meet 
the demands of the working population, and they will ha 
manufactured and distributed at controlled rates of 
profit 

In considering the steps taken in the control of in- 
dust nee, reference must be made to the organisation set 
up to utilise unserviceable supplies Special steps have 
been taken to deal with all worn out textiles Garments 
condemned by military units are sent to a salvage depot 
Large quantities of rags are salved from all war areas 
Cuttings from material supplied to contractors few 
making up clothing are issued at fixed prices to cloth i 
contractors Departments and public bodies have been 
warned to economise in woolens and to forward for 
national use all tbeir condemned garments and no. 
In addition, steps have been token in conjunction with the 
National Service Department and through other off 
ganuations to encourage the civilian population to savi 
W'ookn rags Similar lines have been followed to secure 
the disposal to the best poesible advantage of cotton 
rags and unserviceable ootton articles ’ 


utions Competitive buying has been eliminated, and 
the undue profits previous!* resulting from private 
speculation have been done away with Above nil, 
full utilisation of stocks without hoarding has made it 
possible to stretch the supply s< as to mtel the essential 
demands 

The serious crisis in the cotton industry whicJi faoed 
the country toward the end of I me 1917 was of a some- 
what different oharattir The difliouliv of securing full 
supplies of raw cotton was on* of shipping not one of 
actual under-production of raw materials Jhis side 
by side with the uecossity for maintaining a reasonable 
standard of employment ammx large numbers uf 
workers, mostly women who mold not well leave their 
locality or be absorbed by othei forms of industry led 
the government to take action W itb tin* cooperation of 
the industry, a Cotton Control Board was sot up 8 tops 
were taken ut once to prevent misuse of the Liverpool 
ootton market and the mam question of the dangerously 
low state of stocks of American cotton was attacked 
Production of the mills was c ut to 00 per cent except 
m oertain cases where a more generous allowance was 
made under a system of payment of lovies The sum 
thus utilised in safeguarding the interests of the working 
people in the loss favored iuiIIh pretmiod widespread 
distress which would othenviai have been inevitable 
Concurrently with great eoon my in tonnage space an 
industry vital to Britain has thus been saved from 
Sanaa s dislocation 

Before tho outbreak of war the demands of the govern- 
ment for leather and leath* r goods were comparatively 
small, amounting to less than one per cent of the nation s 
total output m this industry At the end of the first 
yeai of war, those demands hjul increased from 11,760,000 
to about 17.1 000,00(1 per y<ur during the past 12 
montlis of the conflict they ammnted to •100,000,000 

It became clear at an early stage that ordinary forew 
of competition would not seoui e the supply nf ma terials 
at any reasonable price The army s demand wao in 
many instances greater than all the supplies in sight, 
and, had a system of competitive tendering been main- 
tained, prices would have rum to absurd heights It 
was accordingly nooessary to take such oontroi both 
of home production and of importation as would render 
it oertain that these demands be met 

In the eagly part of 1917 the previously constituted 


Arrangements were also made to deal with tho salvagf 
of boote Boots fit for military Wear are repaired for 
the purpose The remainder are graded by prisoners qf 
war under the supervision of trade experts A system of 
research has been set up to inquire into the mothpda of 
utilising old boots and scrap leather in the manufaotum 
pf various commodities of whioh there is a shortage, } 
In general, it may be stated that efforts are oomitantlg 
being made to encourage and arrange experiment jm I 
the better utilisation of waate products WbeMsrafif 
poesible, these are used as raw material for the manu# 
fact urc of goods required by the state, but when this ji 
not possible, ordinary trade methods of disposal are in? 
quired into, and adopted if found to hq advantageous 
The amounts realised by the sale of suoh salvage during 
the 12 months were over •7,600,000, and of course the 
saving is one not to be measured at all in dollars and cents, 
but rather in term* of the useful materials recovered, 
Tho statement of value is mads merely to give some ids* 
of how large the feature is * 

Further steps were found necessary, by means of a f 
salvage organisation within the army itself, to extend 
these operations to all articles of military use At the 
same time a National Salvage Council was formed, 
consisting of representatives of the principal govern- 
ment Departments concerned, which dealt with afi 
cl ass es of waste products of civil Hfe i 

The problem of British military and civil supplies 
has been complicated by the demands whioh the AJiics 
have made oh British Industries The early course of 
the war depleted the manufacturing capacity of Franoej 
later Russia was oven more seriously affected. Then 
countries could look only to the United Kingdom tor 
help Independent purchasing by the Alhes in British 
markets was soon found to be reacting on prices, and 
preventing the prompt execution of essential British 
orders An later-Alhed Committee was therefore 
established, under the title of the Commtttton tmf. 
c e ri ewah SmUatUtmmi, with g vtow to ooflmbtmtiM 
pur chess*. lie work of this commission had unportM* 
results, benefioial tp all the AMw, It brought sheet 
more economical use of availabletqppUto of raw materiel*, 
Wxw and machinery, lew tsstosrtos^new wifi war asMi 
and, generally, a grwtor itu^UH of writo* with 
much more advaqUgeou# prices titos woufcfWa W 
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Why Does a Crankcase Breathe? 

Sow AHenutte Ptaamre and Rarifaction are Produced by Apparently Balanced Piston Movements 


EOTHKO a "breather ia tin anh an of a four- 
" cylinder prims engine is a mattsr of soau uspor- 
twina Tha ihcmte nBSmsto iad vnrti lal iaddaia 
taUas StaWtatbrSmSmatwiy revototkm would 
tori, m lbs abasaos of a breather or vent, to fora ml 
Ntllnma h tin borings sod then dnw it book, along 
with mors « lam dust and foreign matter The net 
Nrit woeld be a ray ofly engine exterior, and dirty 
bearings. 

thin leoda up, however, to aoautbiag of a pussle, for 
altar gUdag the matter a little consideration one ought 
writ ask nay then should be alternate oombreseion end 
partial vacuum In the erankoaee The cranks an set at 
eerily opposite points on the crankshaft, two on one 
■me and two on the other therefore there mri ahraye 
be two ptatona going up while than an two going down 
All the pistons an of precisely the earns diameter and 
dll have precisely the same length of stroke, apparently, 
therefore, the displacement of sir by the two descending 
pistons should bo exactly equaled by the space opened by 
the aseendmg pair of pistons At that rate there would 
never be any change in the cubical contents of the crank 
erne and cylinders and consequently no ohange in pree- 
nure The truth of the matter ra that there la e aught 
change and that It to duo to the movement of the piatons 

But wbyf la it not true that the pistons travel at 
•sadly the same speeds in oppoaite directions? It is 
plain that the piston starts from a dead stop, gradually 
accelerates until it rashes maximum speed and then 
slows down toward the end of the stroke until it reaches 
the other dead ooater and stops before starting the return 
■trim » that the motion is to some extent irregular, but 
a it not true that whatever one piston is doing say, on 
the down-stroke, the other is doing on the up-atrakaT 

Curiously enough, euoh is not the t see 

The truth ia that the piston travels through the first 
half of its downward stroke— that ia, tho stroke away 
from the oybnder head— at greater speed than it travel* 
through the last half of the same stroke On thi up- 


stroke the first half u performed more slowly than the 
aaeond half So that a piston making the first half of its 
deer eat is moving more rapidly than a piston making 
the first half of its aaeent, and displacing more air than 
the other makee space for with the reeuit that the 
pleasure u the erankease increases In the second half 
of the stroke the daaoanding piston is slowed down while 
the ascending piston m accelerated, and the result u an 
ineroase in the total amount of apace and a alight degree 
of vacuum Thus there are two change* in rrankaaae 
pressure at every revolution of the crankshaft 
At the bottom of all this is the angularity of the con 
neottng rod — that ia it* d* parture from the vertical in the 
case of a vertical engine or iu any as** the fact that tho 
crank and move* alternately away from and toward lh< 
produced axu of the cylinder lo explain the phenom* 
non let us consider urn downward stroke flu motion 
of the crankpin is a compound of vertical and honsontal 
motion* It I* dear enough that the vertical motion 
of the crankpin must be followed by an equal vertical 
motion of the puton to which it » connected It may 
not be quite ao clear hnwrv* r that the honsontal mnvn 
meat of tho crank put— that ia its swing out from the 
cantor line of the cylinder- also produce* vertical move- 
ment of the piatou which must be added to the other 
Perbape the easiest way to « xplain the point is to imagim 
the oonneoting rod with it* upper end in the usual plain 
in the piston but the lower end inettad of being on the 
omnkpin arranged ao that it could move only in a 
straight honsontal line Starting with the connecting 
rod vertical let the lower end be moved hnniuntally 
The result will be of oounu a downward movement of 
the piston lh* point can lx practically demonstrated 
by holding a pencil vertical to the tabli and muving its 
lower end along the table, which will lb imi the uppt r end 
to be lowered 

rhue the puton m following the first qusrter revolution 
of the crank moves vertically through a distance equal to 
half the stroke plus the extra distam c dm to tin angular 


ity of the conn* Ming rod this duta i i depend* upon the 
length of the rod in proportiin i the length of thi 
stroke In th* m nd quarter f t hi revolution the 
piston still moving downward th rank end of tho 
oonneoting rod rt verses its horisont tl component and 
move* in war I Lxpc.nincntmg With the pencil it is 
found that roming back to a verti al position raise* the 
upper end In the case of the piston the vcrticul com 
ponent is much groat r than the honronta! so the piston 
continues to movo downward but thi inward swing of 
the eimtiMtiug rod slows it down and shortens its travel 
ss compared with the distance traveled during th* first 
quarter revolution of th* trunk Briefly whih tho 
crank gore through the first qusrter revolution th* piston 
make* something more than half its stroke and while 
the oronk gucs through the second quarter the piston 
makes something less than hslf its slrok* But th* fly 
wheel kiepa tho trank turning at a speed that is constant 
throughout the n volutin* and as a result the long hstf 
of th* stroke is done in preens ly the same time ns the 
short half 

In the first part of the up-stroke tin crankpin swings 
out from th* canter, the remit being the subtraction of 
something from the upward travel thus thin is u short 
stroke just as in the Inst part of thi down stroki In tho 
last quarter of tin revolution the crank is again swinging 
in and the addition to tho v rtiud component makes 
another long stroke ns in thi first part of tin down 
stroki 

Now for the breathing The point u mmply that when 
uni pair of pistons is making n long stroke the other ns 
olwavs making a short stroke though tho time is the sumo 
for both Whilt the descending pistons are moving 
faster than the ascending pistons the an in the i rankcase 
is compraMod when the ascending puton* move more 
rapidly than the dewending pistons a partial vutuiim ia 
formed So thi crank case breathes even though a 
superficial ronudcration of the mat' or iwj,bt make it mm 
impossible for such action to orr ir 


Correspondence 

Tho editors ok not responsible for sistamants eu 
lo fho co rresp und on e* column Anonym©** eom* 
stosttoos moot bo muldorad but tho aamas of • 
wsf flsH will bo withheld whop re desired 


Tte Iri Editor of tho Boranwno Ahmwa* 
fa vour wire of November 23d, your wtiels ion “Amen- 
oan Mining Machinery for Chora brought ottt tho 
•Uy to to when and by whom the nnmu of Korea waa 

Although ■ fairly done student of currant literature 
tha name of Chora u on entirely new one to me Bar- 
ad otharx to whom tha matter was presented ware 
oquafiy ignorant Poaably a good many of you read*** 
would Uk* to bo enlightened on the subject 

Quaker City, Ohio J W EttX 

(from rim* UO A D, tht ran* tf fh* ririv *» 
rartito «*w Ken «r Kory*, mho not tim /airier moo 
EraJT in 1* M, writ Ma (ri dynasty ten* fmmdad to 
2Tron, « sAB oiri mom, grim «r Orion, from As 
CM tore CriHPwn. Monmg fmknm re Mormng Calm, 
ra iwM Thi* rams hoteresr, mama la hare mad* no 
mri htodmw • eft Ireafb, tha noma * oru tonUwud tti 

jfttotorea rtitoridoniririri tresddb* frre/tot* 
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would like to say a fov words as I think it is naar tune 
that the public pram would print tho truth instead of 
unng camouflage, u I don t think the great majority of 
the American people an feeble minded and cannot be 
told the truth as conditions exist 

Now Mr Robert Dollar should be the last man to 
give hi* opinion ra regard to American Merchant 
Marine a* the only ship* that he operated under the 
American flag prior the year 1*17 wore those in the 
orating trade, and they were by law compelled to sail 
under tho American flag as no foreign ship can operate 
from an American port to port otherwise la regard 
to Mr Dollars statement that in May 1917 American 
■hipping on tho Paotfio Ocean dropped to 1 07 per cent 
end the cause wee due to the Seaman * Bill during 
1918 to 1917 the freight rate* far trana-Atlanlic wore 
very high and the shortage of ship* due to tho action of 
the enemy caused a large amount of the big ship* of the 
Pacific Coast to some out to the Atlantic Coast for 
trans-Atlantic trade, and the smaller ship* that were in 
th* coasting trod* of the Pacific oame Fast to replae* 
the steamer* of the Atlantic Coast trade that ware able 
to be sent treno-Ationtlo Therefore you can aee why 
tha Jopaneee bow operate 60 90 per cent of the vessel* 
ta th* Pftfiito Qot&n 

Another mistake of Mr Dollar * ia in regard to boiler 
inspection every year; if it were not for that a seoJanng 
man or a shipper would not bt able to get shy insurance 
m some of tha stupa would not be safe to eri* the Rut 
Hirer The hydroetatie pressure winch i» tolled f< r in 
the laws coveting the Steam Boat Inspection does not 
d- any ham to the boOefe or pipe lines but helps to rad 
the defective port, therefore preventing the lure f a 
few Uvea Tha danse in the Seaman * 3dl which tales 
that 76 per sent of the wew must be able to undemtend 
the Bkritoh language ia just looking id per eent of what 
It should be The find mistake of Mr DoBar lies in thi 
foot that the dome of ti* Seaman • BiU rioting that he 
oen draw half efhiewraa in ©foreign port dpesnoteaiw 
the ewnten to feB fee the temptation of drink when thi 
crew is made of a hundred per cent Americans I as a 
Chief Engineer can fearfully state tbs only tune I hav* 
bad any trouble wHhmy men drinkiag hnavfly was when 
l had foreign^ to 55 bagm*" »$»*«»?< 
average Ameneoa aeapan » ®rie brtter **•“ 
f that end can ho retted upon to oom* bn* to the ship 
t eober With hu ana frFof souvenirs metead of hie 
e striMbM of drink 

1 No* IhtoU the opinion ©f toother who eeee the other 


side of the situation and which nhould also be printed 
so that the peopf* can mi both rndrs of th* story 
John 1 Putuuhon 
< kuf Pngtnerr Manna 

New York, N Y 

How WIB the Gaaolrae Engine Develop? 

To tb 1 ditor of th* S iFNTint Atman as 

I hav* r< ad with intinml Howard Warren s article in 
your issue f March iid 1919 un lor this title My 
sssociates and 1 have d >nt some w irk al ing the line of 
using the hast fr >m the escaping gam* to g* ncrate steam 
to bo used in auxiliary power and hav* shown resulta 
worth th* installation in stationary engine* But whsB 
we attempt* *1 1 1 apply this ti automotive anginas wo 
found many difficulties to be oven on* Our present 
design is as follows 

A small boiler is mounted as a substitute for the 
exhaust manifold end water from the coding ay stoat ia 
pumped into it so as to maintain a steam pressure at 
500 pounds when tho engine is running The steam M 
conveyed to a turbine mounted just back of the trann- 
miawtn and attached to tho dnv* shaft the exhaust 
■team is conveyed from th* turbine t > the radiator and 
when tondenaed is a part of the tooling system Th# 
water in the coolwg system u kept at a little below tho 
boiling point 1 he turbine Has a greater speed capacity 
than the driving shaft hence js furnishing power et ell 
speed* when the rarMrunning ra high gear There m a 
■team throttle mntril attached to tho dutch and the 
■team is only allowed to enter the turbine when the ear 
m in high gear sad ia cut oil when tho dutch pedal ia 
depressed A j M D 


The SUp Step Dees Not Always W«k 

To the Editor of the Snwmne Ahwhoan 
I note in your imue of December Uth page 478, the 
statement that the s ip stop system hu resulted to a 
mat saving of coal and time 
This hu not been the case in Baltimore where the 
president of tbs United Railway* recently issued a 
statement that the slap stop system hu not resulted 
in an appreciable saving of fuel and the little time saved 
is mere than made up by the inconvenience caused 

Outran H Hauls Jn. 
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Brest harbor showing Mg crane and (in background) awing bridge The transfer bridge between the two parta ef the Breet arsenal 


War-Time Construction in the French Naval Arsenals 

The French Yards and Arsenals Concentrated on Army Ordnance and on Anti-Submarine and Special War Vessels 

By Robert W Neeaer 


Marino contained some important announcements 
on topics which have beau hitherto banned by the 
censor In reviewing the Ironoh naval tffort on the 
high seas M Lcvgues said that on the dati of the signing 
of the armistice the Ircmh navy c unpriced 1296 
vessels of all types exclusive of transports and ships in 
reserve or under construction lh« greater part of this 
force had been built or converted for fuitl-eubmannn 
operations I here were 716 armed vcasola mtmded for 
convoy and jintrol duty 139 submarine chasers and 192 
mine sweepers not to nnutum 70 smaller craft available 
for harbor dispatch service 

It is an axiom of naval warfare that ffuch conflict on the 
high seas witnesses thi creation of a new type of warship 
In this war not only one but several classes were pro- 
duced to moot new conditions and when note is made of 

the number and variety of the anti 

submarine vessels fitted out for the French 
navy a more adequate coni option is had 
of the immense effort made in the arsenals 
of the Cinque Port* dunug the con 
tinuancc of the war and this in spite of 
the fait that since the very first day of 
the mobilisation m 1914 the navy yards 
had been obliged to meet the requirements 
of the srmv on shore as well as the uoeds 
of the foroes afloat 

In this oonnocton the following list 
of the material manufactured by the 
various naval arsenals for the Ministry of 
War between August 2d 1914 and Novem 
ber 11th 1918 is not without interest 
8 600 guns 7 000 parts of guns 1 600 gun 
carnages 30 IKK) carnage parts 30 000 000 
brass shell cases 31 000 000 shells 600 000 
trench mortar bombs 39 000 000 rounds 
of ammunition for held picoea 80 000 000 
parts for fixed ammunition 36 000 array 
wagons 3 600 000 parts for tents 1 500 000 
nfli parts not to mention hundreds of 
tanks both large and small The navy 
saved hit lift at the begmiung of thi 
wrote C olot tl Payeur to the Inspector-General of Naval 
Construi tions for wo did not know to whom else to 
apply for nil the material wo needed 

From the day that the (rue menace of the sub man n 
Campaign launched by tirmany was realised every 
effort was made 1 \ both public and pnvate shipbuilding 
plants to mitt the < xtraordinary demands made of them 
for the spsedv utput and equipment of new vessels In 
1916 twenti two 350-ton gunboats were laid down 
During the viar following six avisos (080 tons), ten 
880- ton gunbiats thirty-one patrol vessels (470, 536 
sad <77 tons) and six vedettes (26 and 40 tons) were 
laaaabed, white in the first ten months of the year 1918 
five gtt&jMats 70 pstn l vessels four avisos (570 tons 
and 6,690 bOrso-pouer) tin vedettes four mine sweepen 
(720 tons and 600 horse-power) and throe dispatch 
boats war* added to tl e navy list a grand total of 177 


vi sells of all types aggregating 69 603 tons and 133 050 
horse power This construct i n was divided among 
the public and pnvate shipyards us follows 


When one considers the difl cullies w hich had to be 
overcome to achieve these results the effort made for 
tho production of naval construction in France Booms 
truly unexsmpled The lack i f skilled workmen, the 
mobilisation in 1914 having reduce 1 the number of m«n 
employed in the arsenals from 10 000 to 4 600, was a 
serum* handicup at a moment when every shipyard was 
called upon to make its maximum effort The failure of 


the steel works at St Etienne to deliver all ths plates 
and castings demanded of them and the shutting down 
of the Escaut and Msum /ketones upon which the navy 
depended for its supply at boiler tubes, not to mention 
the delays attending the delivery of the machinery 
ordered in England (this I delays often extended over a 
pened of 18 mouths and retarded the completion of 
vessels which awaited only their onglnes to pot to sea) are 
also factors which oompSsated a situation made critical 


programs, in onUsMto 
body the most reoenjr’ 
against ths undenffft , 
was carried otrt M t 
comprising 155 units 


material ordered abroad 
seagoing patrol vessels and 
SI these craft Is series or 

iJraasaES* 

The first of these programs 
The five subsequent series 
earned om the Beat two 


years The seventh and eighth senes (133 vesse l s) ware 
under construction when the armistice was signed 
Not only were the establishments in France appealed 
to but those in the United States Japan, Canada, and 
Great Britain were likewise drawn upon One hundred 
submarine chasers built in the United States c r ossed the 
Atlantic under their own power or were transported on 
the decks of merchant ships Twelve vedettes of the 
Vickers type were built st Quebec, nine 1,266-ton sloops 
und 40 vedettes were oeded by the British government, 
while 12 seagoing torpedo boats (800 tops) were con- 
structed in Japanese shipyards for service is the Mediter- 
ranean To the abovt should bo added 17 small trawlers 
built in Spain 

In the descriptive accounts «f the operations of the 
French navy which have been appearing during the past 
few years, the names of the different units added to the 
regular naval force have not been men- 
tioned, but we shall soon become accus- 
tomed to the revelations which wfli be 
made from time to tune as the veil of 
censorship is gradually raised 

At the date of the declaration of war hi 
1914, two of the dreadnoughts at the 1911 
program, the * France * (built by the 
Chantiers de la Loire at St Nasairs) and 
ths "Paris (built at 1* Bayne), each die- 
teing 23,500 tons and carrying a main 
ttery of twelve 12- in eh guns, ware on 
the point of undergctaif thesr steaming 
Mils The "Paris” definitely Joined the 
battle fleet on August 33d, 1914, while the 
France ” wee oomodsebmed on October 
th, IBM The construction of the 
Bretagne,” "Provence,' and "Lorraine" 
(23,700 tone) we* interrupted by the 
moMUsatiim and oouM not be resumed 
untd After the first year of war These three 
unit* *w» *» Important addition to the 
French fleet btooMt** the strait* toadin 
to the Adriatic flea and definitely *- 
ooUragsdany sortie fay the larger Aiterittm 
t*. The "Bretagne" wnepfaseed ia rend* 0 * 
29th, 1JU, the "Provewee" os 
the "Inmine” hoisted the trisofer fegtfc 
1914 , ^ , 

In t&* battleship program to ttt* were Are tsasia, 
which in spwef Arid rigtririririni wine 

55*?. .JfWR, JBBt 
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Lake Michigan’s Encroachment on Its Coast 

aw Cwrcnti are St e a ling twd from the Weatera Shore and the Giving It Back at the Southern Extremity 

By Hu Maxwell 


tyrHING 4,000 or 4,000 fmn tha w tv* pt Lake 
MieWgMi tore bmn encroaching on He western 
•bare from the Indies* state line northward into Wub 
•auda, nod Within that time the waters have pounded 
into fragments and have washed away about 660 square 
tnMa tt land, and ha plaoe w how ©ocujaed by water 
tom 10 to W feet deep The encroachment ttobtiAua* 
M mult plane* where it Mss not been cheeked by the 
buMim Of breakwaters along the shew* Theeeamfi<aal 
w**k» have been wohMmted m many places where the 
attacks by waves pa the shon ware exceptionally aevero, 
or where the high value of the land made it deerirabi* the: 
•W *bot o# » should be saved t 

&» ttrnet Joitances, Within this cone, the fight of man 
apa lh s t the water biu been a defensive one, his efforts 
beta* directed, principally, to cheeking the assault* of 
the waves and rendering the line of shore stationary 
Bnt in certain localities extensive works have been built 
or planned for the purpose of redeeming portions of the 
area formerly covered by water Grant Park in Chicago 
is reclaimed land, and reclamation work u being corned 
eat at Lincoln Parte and at other points along Chicago s 
northern water front, and at Evanston and elsewhere 
still farther north 

In most places bluff*, ranging in height from a few feet 
to 70 or 80, constitute the shore and the waves of the 
lake make their attaoka against the bases of these bluffs 
The soft material o rumbles, slides into the lake and dis- 
appears Casual observation is sufficient to show that 
tbs process is rapid jn some localities and slower »u other* 
while in a few places the shore Is bolding its own, without 
any assistance from man, and has net receded any in 
reosnt year* 

Public land on the western coast of Lake Michigan, 
in the district under consideration, was surveyed about 
the year 1688 and monuments were set up at that time 
at various points to mark the survey These monu- 
ments now furnish the means of estimating the rate of 
th* lake s encroachment upon the land The advance 
of the water and the recension of the shore may he 
measured, and the average may be calculated for a period 
of approximately 80 year* The rate of recession ha* 
varied greatly m different localities, due to local in- 
fluences, such as contour of the shore exposure, fora and 
material of the beach and the set of the currents, but 
the average for the whole period sinoe 1830, calculated 
for 100 mile* of shore line northward from Chicago, show* 
that the water ha* encroached upon the land only * little 
less than three feet a year 

During single years the inroad at certain points has 
been much greater than that A stnp of land 16 feet 
deep along a part of the campus of the Northwestern 
University at Evanston, IU , has been washed away 
in the space of 12 montha, and a similar rate hat been 
noted at the point where the Wtaooniun-llhnaia line meets 
the lake In other localities little or no encroachment is 
now taking place AtWankegan for example, the shore, 
Mm has been stationary a long time 

The question naturally suggests itself During how 
loeg a time has this encroachment of the lake upon the 
western shore been going on and where was the be- 


Data worked out by the Coast and Geodetic Survey 
lor the government help to answer the question Lake 
souq dings reveal a submerged plateau or bench along that 


part of the shore which is he re under consideration The. 
water which covers this bench is shallow, ranging in 
depth from 30 to 80 foot, and the plateau extends out 
from the present shore several mile* — two or three in 



Rapid daatnretioa of the lake shore at Braeaide, III 



some places and as much as tight nr nine m others 
lie vend the outer edge of this plat u the bottom of the 
lake pitches abruptly down several t undred foot 

That bne marking the division b< tween the shallow 
and the deep water i« t vidently in the place wheie the 
old shore once stood It was tin. coast line of the lake 
beforo the wavea began cutting back into the land 
The submerged plateau or bench represents the area of 
encroachment about 600 square miles as already stated 

Here is a basis for an estimate of time und if the 
figures an correct even within a pretty wide degree of 
approximation they seem to bring the ice Age consider- 
ably nearer to the present time than it has been generally 
placed At any rate it is interesting to take the old laka 
encroachment as a factor and see what the result is 

Assuming that the rate of recession during the part 
80 years is a fair average for the whole time it may be 
shown that Lake Michigan began its attack on its 
western coast about 4 700 years ago I hat was about 
the tunc that (. hoops king of Egypt set his slaves to work 
building a pyramid to perpetuate his memory We do 
not know that any human beings bved on the shores of 
Lake Michigan at the remote age 1 ht bluff deposits 
along tin lake huve not yielded any human relies oi 
fossils though the re is little doubt that a few prnn trdml 
Indians had followed the retreating ice of the Glaciul 
Age northward and wero on the lakes shore even at 
that remote time But whpthnr sueh was the case or 
not it has nothing lei do with the geological question 
involved 

Interest m impr rtant occurrence* though remote, 
should lead one to inquire why 1 ak< Michigan Bhould have 
commenced cutting away its western shore at that 
particular time for it is as certain as a geological fact 
can lie that the lake was the re long before Why did it 
not begin its attack before' 

The cause for the commencement of activity at that 
time is known with reasonable certainty but the evi 
di nee is geological rathe r than historical 

Hie lakes surface it is believed n ached its present 
level at that time and then began the attack on its shore 
which has been kept up ever since Before that period 
the level of the lake was 50 or 60 feat lughcr than at 
present and the surplus water of the lake flowed away 
toward the Mississippi through a river whose ehanuel 
remains to this day high and dry westward from the 
southern end of the present lake It is supposed that 
the water was held at that high level by an ice gorge ora 
glamor which prevented escape by way of the St Law 
renoe valley ae the lake is drained at present That 
condition doubtless existed many thousands of years 
while the Glacial Ago was drawing to a e losu Finally 
the lie obstruction gave way the nope ended waters of 
the Great I akes flowed down the St I awreneo valley 

I akc Michigan sank to its prest nt level and it was then 
that the water began to wear away t he shore Ap- 
parently the time has not much exceeded 5 000 years 
since drainage to the Mississippi ceased and the lakes 
present level was fixed The old drainage channel was 
forested over or grassed over w hen white men came but 

II was so evidently a uver channel that it was recognised 
as such by the earliest pioneers men who had no knowl- 
edge of geology 

The destruction of land by Lake Michigan has been 

{Continued on pat* 899) 
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Amateurs in Name Only 

A Story of What the War Has Done for the Cause of Amateur Wireless 
By Austin C. L^scarboura 


I T is no Simple mutter t ) explain why there are several 
hundred thousand wireless amateurs m the United 
State# today It is difficult to understand why a young 
man should place his hard-earned savings m an elaborati 
wireless set instead of a motorcycle or muturboat It 
Is puzelmg to find boys young men and even elderly 
men spending hour after hour of spare time patiently 
adjusting the knobs of a collection of instruments while 
listening to long and short busses and whistle like notes 
issuing from a pair of telephone receivers 
worn on the head 

Yet the fact is that the wirelose amateur 
exists— and in vast numbers Lveu two 
years of enforced suspension of this hobby, 
due to war regulations has only served 
to stimulate interest in amateur radio 
Indeed not only are all the old wireless 
amateurs too pc rung their wireless stations, 
but many newcomers have entered the 
field lhe numerous important advanoes 
made in wireless telegraphy and telephony, 
and the startling application of these 
methods of communication, have Berved 
as nothing else oould serve to stimulate 
a broad interest in this strange hobby 

NUwatts od On* Hand, Microwatt* on the Other 
What makes radio oommumoation so fascinating? 
Perhaps the answer may be found in the super-eaves- 
dropping feature tor instance an amateur possessing 
a high grade receiving set can, while sitting in the attic 
of his homo m the suburbs of New York listen to the 
messages from coast stations steamers battleships and 
even the powerful wireless stations of Furopo By the 
manipulation of several knobs be can tune m with 


the I iffel 1 ower at Paris the station at Lyons the enemy 
station at Nauen in Germany and th( station at Rome 
He is in touch with the imports t centers of the world, 
aud he receives important press dispatches long bofors 
thiy appear on the bulletin boards and in the newspapers 
And all this without leaving his chair in the attic 
At the present writing the Government ban has been 
raised on receiving stations only and the time has not 
yet arrived when an amateur may operate a transmitter 


However it is now but a matter of weeks or even days 
when the ban shall be completely removed and then 
the air once more will be crowded with amateur messages 
passing back and forth Obviously a wireless station 
u not complete if it cannot transmit Without a trans- 
mitter one can listen without ever answering or question- 
ing but with a transmitter one can communicate with 
distant friend* and acquaintance* and carry on a regular 
conversation 

Still these matter* of super-eavesdropping and con- 


versing through spaoe do not quite cover the fascination 
of radio communication There are amateurs who 
devote most of their tune to wiring and rewiring and 
arranging and rearranging their apparatus They 
build all sorts of queer contraptions with which they 
experiment by the hour, testing then} for receiving or 
sending a* the case may be These amateurs, no doubt, 
are fascinated by the intnoaeie* and mysteries of 
electricity as applied m radio work. One does not 
begin to appreciate the marvels of elec- 
tricity until one drives Into radio com- 
munication, where on the one hand 
the current is handled in kilowatts for 
the purpose of transmitting over long 
ranges, while on the other it is inter- 
cepted and passed through the receiving 
apparatus in volumes only measurable in 
microwatts or millionths of a watt, a watt 
being the eleotneal equivalent of l/748th 
of a horse-power 

Then there is the matter of the inventive 
impulse Radio communication is rloh in 
possibilities, in truth, mors than one 
amateur has stumbled across some new 
principle which he has developed into a 
commercial sucoes* Some of the leading engineers m 
eleotrioal and wireless organisations began their careers 
m amateur wireless So there is always the prospect of 
a brilliant discovery, invention, or technical career 
before the amateur, and that alone seems sufficient 
incentive to have him wire and rewire ana arrange and 
rearrange his apparatus many times a week 
Aa a meant of obtaining a good working knowledge 
of electricity, them is no better way than to become a 
full-fledged wireless amateur 


/ N response to many requests on the pari of readers of this journal there 
has hem prepared a special series qf articles on the broad tuhjed of 
amateur wireless telegraphy and telephony This series, which will 
appear regularly in the Scientific American Supplement and which begins 
with the issue ef July 5th, No 2270, constitutes a practical working guide 
to radio work It is mn-Udmkal, yet it cooen every important phase cf 
post helium amateur radio Its authors are Louis Gerard PoctnL and 
Austin C Lescarboura, both af whom are well known to the radio amateurs 
cf the country —The Editor 
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Tram the «n * Unr Wad- 
mM, the ww tw eoa- 
tribsied s number of in* 
tweeti ng end important m- 
,noT»Uona, Not the least 
kraortant of tbeee is the 
Vide application of the 
vacuum tube which, although 
employed by the man pro* 

S elve amateur* In pre-war 
», is now used for trans- 
tug m veil ee reoeivug 
The vacuum tube is nothing 
more then an electric lamp 
of the incandescent typo, 
containing one or mote elec- 
trodes in addition to the 
filament Due to the heated 
condition of the vacuum 
am ting in this special lamp 
or tube, eertau remarkable 
eleotnoal oharaotemtioe re- 
sult, and these have been 
applied to radio communica- 
tion Thus vacuum tubes 
are employed for detecting 
the weak current* induced in 
tile receiving set by the 
distant transmitter, for build- 
iog up or amplifying those 
weak ourrents m the event 

that they are too weak to be heard in the receivers after mobile or motorboat, so that lie may keep m touch with 

passing through a single vacuum tube serving as a so- his home or office and with other stations 

sailed detector, for generating high frequency currents Another innovation brought about by the war is the 



mtirfin. with the dot 
many other impro vision! 
nei i. usury 


m the world war This 
system makes use of a buned 
antenna, and, aside f m the 
convenience incidental to 
doing away with elevated 
win systems eliminates most 
of the static interference 
And siiut ihi le is very little 
takii g plat in the wireless 
world l out which the 
mnateui in not immedi tely 
informed it may be safely 
assumed that numerous 
amateurs will resort to this 
system or a modification of 
it As it is, for years ama- 
teurs have made use of 
ity gas and water pipes for 
antenna and ground pur- 
poses rospi i tivoly Truly, 
there is very little that 
amateurs have not done by 
wav of getting round the 
antenna problem, especially 
when lonfronted by a land- 
lord with very little sym- 
pathy for the furtherance of 
sminri — m the radio direc 
tion, at least hire-escapes, 
bill wiring metal bedsteads, 
telephone lints and electric 
power lines tapped through 
a condenser so as not to 
nr ttl arrangt monts — those and 
havu served as antennae where 


used in transmitting wireless telegraph or telephone 
message*, and for modulating powerful currents by means 
of relatively weak ourrents 

Vacuum tubes are so much more sensitive for receiving 
purposes than the former crystal and other types of 
detectors that most amateurs will use nothing else At 
least, an amateur may start with the far simpler in- 
strument* for reosivine;, but sooner or later he comes 
round to tire vacuum tube receiver, just as the man whp 
starts with a $600 automobile often climbs by easy 
stagsa to the $?,500 ear The simple receiving set, coating 
but a few dollars, may serve quite satisfactorily for re- 
ceiving messages from nearby stations However, when 
the amateur wishes to keep pace with other amateurs 
who are In daily touch with European, Central American, 
and Pad do Coast stations, he must purchase the very 
bast apparatus for the purpose 

The vacuum tubes have made wireless telephony 
practicable and relatively inexpensive Heretofore, the 
continuous waves required for wireless telephony were 
usually generated by an eleotrir aro, with all it* attendant 
troubles such as heavy ourrent consumption, flickering, 
fluctuating oscillations, microphone troubles and so an 
Today, thanks to the vacuum tubes available, wireless 
telephony comes well within the reach of the average 
amateur A simple vacuum tube may be used together 
with some form of inductance, capacity, simple micro- 
phone, motor-generator set for supplying a high-voltage 
direct current, and other accessories, for transmitting 
SG miles Larger tubes give relatively longer ranges 
At any rate, it now becomes possible for the enthusiastic 
amateur to install a wireless telephone set on his auto- 


loop As Its name indicates this device is simply aloop 
consisting of numerous turns uf wire tor amateur use 
the loop may consist of 12 turns of heavy wire with the 
turns spaced ii-mch apart and if one desires to receive 
from long-range stations, the loop may be wound with 
40 turns of wire The loop serves as the aerial for re 
oemng or sending On* side of the winding is attached 
to what would ordinarily b* the aerial connection, w hile 
the other is attached to what would be the earth con- 
nection 

The loop, which is shown in the cover illustration of 
this issue, simplifies the amateur s problems It used 
to be necessary to erect high poles between which were 
stretched the wires forming the aerial system But, 
owing m large measure to the extensive use of vacuum 
tubes m detectors and amplifiers it is now possible to 
intercept wireless wave* with a simple loop placed m a 
room Almost no end of interesting experiments can 
bs oamed out with loops, for those wave interceptors 
have marked characteristic such as direction finding 
and interference prevention A loop enables one to 
determine the direction from which < ortain signals are 
being received, m fact, it forms the basis of the radio 
compass used by vessels and aircraft Again the loop 
eliminates much of the atmospheric electricity or so- 
called "static ’ which has heretofore interfered with 
long-distanoe wireless reoeptinn 

Getting Aloog Without Antenna* 

Some time ago the technical press brought out the 
details of on underground system of receiving perfected 
by an American during the course of our participation 


While almost any metal mass will serve as an antenna 
for receiving something more substantial is required 
for transmitting signals As soon us the ban on amateur 
transmitters is removed thero will again appear the 
masts and t levated wires on many of our city apartment 
houses and country homes 

Turning to the qutstion of apparatus one finds that 
a marked step forward 1ms been taken In ante- 
bellum days almost anything went os wireless apparatus 
In fact, mne-tenths of the amateurs made tbeir own 
apparatus from odds and ends, and operating <on- 
vcmoucc counted for next to nothing But when the 
war called many of these same amateurs into the naval 
and military service they became acquainted with com 
mcrcial apparatus and soon forgot the homo-made 
material and crude apparatus generally sold some years 
baok At present these so-called amateurs who have 
been serving in a professional capacity for the two years 
of our war are coming back into the radio t xperimi ntsl 
field with professional ideas as to equipment They are 
demanding the same grade of instruments as they used 
in the Government s rvice and they are gctUug it 

Pre-war amateur wireless equipment was made mostly 
of wood for mounting the metal parts Cheapness was 
the paramount consideration Typewriter knobs were 
used for manipulating the various components, plain 
switches, stock binding posts, cheap mckcl-plating So 
much for the outside — the only part that showed, and 
it is left to one s imagination to determine what must 
have been the condition inside — the part that did not 
show Still what could one expect when the price was 
(ConUnunt os page 700) 
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Mad Geysers at Sal ton Sea 

By Chute* Alma Byers 

O N the east rn shore of flalton Sea 
about Hiv n miles from the small 
town of Nilui 1 C al there recently ha* 
oomi into ( Miter c i mw held of (strange 
mu 1 jj< \ sera 1 iw In 1 i cover* at 


u of a lift It 




comprises a (on | nrativeh level expanse 
*av< f >r the geyser n und* themselves 
Irom whicl the water f this unnatural 
mlttu 1 *t a ha* grad (ally recoded m the 


alrea Iv putt liberally loti 
mound* an 1 new ant* are from tune to time l>eing added 

I h«*o so-called gi vaera >r mud volcanoes somewhat 
resembling huge crawfish house* are various-sited 
laldron* of hot mud In most of them the mud u 
bubbling almost continuously and in ithew the activity 
i* only spasmodic The openings of some occasionally 
beoome temporarily dosed and from these there ulU 
mately oome* a considerabl* explosion when both mud 
and steam will shoot high in the air At su h times a 
strong smell of sulfur or aisemc is noticeable These 
explosions are naturally occasioned by the gradual ac 
cumulation of p<« kets of gas and so terrific Is their force 
that they sometimes have torn holes m the earth from 
4 to 10 feet wide and to a depth of 10 or 12 feet 

The geysers frequently first appear as small spring like 
fissures from which the mud bubbles but int« rmittently 
and somi f them seim to develop mto nothing more 
Others either through gradual development or by 
suddmly springing mt > existence with a loud explosion 
become great pot-shapr d caldrons some of these having 
filially by the steady overflow or the succissivt spout 
lags of the mud built up about them mound* as high a* 
five or mx feet 

Bolton flea on the shore of which this field of mud 
geysers is located was until about 15 years ago a dry 
salt-enorust< d area known as tin flalton Basin or Balton 
Sink with a maximum of 205 feet below sea level In 
the latter part of 1004 the C olorado River entered upon 
a senes of high water rampages and as a result tempor 
anly converted a largo irngation canal which tapped the 
stream and supplied water to several thousand acre* of 
fertile farming land in the Imperial Valley mto a 
veritable river The water thus diverted Into the 
irrigation canal sought out tin lowe*t depression within 
reach and hence poured Into the flalton Sink Alter 
about ni unsuccessful attempt* permanent oogdrol of 
the canal and nvor was acquired m the spring of 1006 
but m this Interim of more than two ve»rs the hitherto 
dry Sink became a large lake embracing an area of 
about 400 square miles 

Since the stopping of this inflow of water from th< 
Colorado River Salton 8<a ha* been rapidly shrinking 
through intensive evaporation In ten years for in 
stance the lakt receded to about 0J 000 acres Scient- 
ists claim that this shrinkage will continue until 1020 
when if the present rate of inflow from two small feed 
rivers is mam tamed, the lake will be a permanent 
stationary body erf water oovenng hot ween 40 000 and 
50 000 acre* 

The present field of mud geysers is the reappearance 
of a similar field whioh existed prior to the lake s forma- 
tion though the area they now cover is larger 
the bubbling mud pots are muoh more numerous and 
more aotive The report of the United States Geo- 
logical Survey fir 1002 for instance mentions four 
mud voloanoes southwest of what was then Imperial 
Junction and is now known as Niland They 
are explained in thi* report aa fissures extending 
from subterranean bodies of steam similar to 
those in Yellowstone Park but not so active 
The mud is created by the falling mto thi* 
steam body of the fine silt forming the surface 
erust of the flalton Sink 

The reappearance of the mud geyson made 
possible by the recession of the water from the 
area, after being submerged for about 13 
years occurred during the early part of 1918, 
presumably as an accompaniment to rather 
severe earthquake disturbance* in the vicinity 
A number of milder shocks hare occurred since 
then and during such times the geysers show a 
muoh increased vctivity 

New Lead-Born log Transformer for 
Storage Battery Wort 

npH* moat modert method of burning 
* terminals in piece on storage batteries, 
removing Old connections ( utting off or building 
up posts, m to fact almost any form of lead work, 
is to do ft dtoetnoally— -by the olectno welding 
probe s * 






shown in the sooam ponying illustration The trans- 
former of the set is designed to be esnneoted to the 
ordinary 110-volt alternating current lamp socket, a 
10-foot oord with plug bring provided for this purpose 
Thu attaching oord is protected by a special rubber 
covering against the hard wear dirt and acid with which 
it may oome in contact 'Connection to the transformer 
itself u made by means of A plug and socket connection 
so that this plug can be used In place of the snap-switch 
m the lamp socket for turning the current on and oft 
Two separate rubber-covered terminal leads are used 



to convey the low voltage heat pr iduemg current to the 
parts of the battery to be welded T he lead having the 
large clip is fastened to the battery plate or post which is 
to be worked on The other lead has at its end a carbon 
holder whioh is arranged with a heavily insulated handle 
so that the operators hand is guarded from the heat 
The carbon holder takes any ordinary arc welding carbon 
this carbon forming the second terminal 

When the pointed are welding carbon is brought mto 
contact with the lead tbs pointed end of the carbon 
becomes intensely hot so hot in fact that it molts 
the lead over a restricted area qunkor than a pointed 


, gbtettt corners tan be 4e*e mors testis’ tt 
i the heat W always right at the point of the 
| carbon, the 4Mm to nodfiyltafcMe 
] weighing approximately 35 poufe, joints 
de apt bars to be leaned m the tort and 
•tog automatically rise to the sartoa* of 
the molten lead and the sariaosa erejetato 
erhfto etoessed When properly used (bate 
is no glare to injure the operator's eyes, a* he looks down 
on toe cool end of toe carbon in such away that tha bright 
point where the car bon touches toe lead h hidden from 
view There to no danger of electnc shook booeuM af 

On the basis of 10 e*nts per kflowrtt hour, it oaets 
about eight cento per hour for eurttat when too dovtoe 
is operating steadpy the instant the earhon point to 
removed from the work, the current consumption prac- 
tically ceases as the device takes then only 4 H watte from 
toe line 

Owners of them transformers have found aa Interesting 
field of application The device m said to be especially 
valuable to automobile owners in reoojwtruotin* and 
repairing storage batteries In the shop end foundry ft 
has been used where all kind* of odd soldering Jobe must 
be done The device has also been found applicable to 
plumbing, roofing tank building etc 

Classifying too Stan by MmkMMPa Law 

T HE star* are usually divided into six principal oiasMe 
according to the spectra they exhibit, as follow* 
Class O stars of the Wolf-Rayet type, B, helium state, 
A and F hydrogen stars, Q and K, solar stars, M, wide 
of titanium state N, carbon-eon taming stars, the ctMs 
being determined by the preponderating substanoa, or 
at any rata, the most characteristic substance to the 
spectrum yielded by the light from the star. 

It « now proposed according to a writer to the Beta* 
Actcntyttfu* (Paris) to make Meadelief's Law the basis of 
classification This wall-known law divides the ele- 
mentary or simple rabvtanoea into eight cl s sees, each of 
which contains bodies with indisputably analogous 
properties The following table shews the lint tone 
members in each class, the valence with respect to 
hydrogen being indicated by the numbers at the top 
< 3 3 10 13 8 

- — * — H He Id Ba Be 

0 N 0 F N* Ua Mg Al 

8» P 8 CIAglCCaS# 
Evidently It is quite feasible to place each star m tori 
one of these eight classes which contains the element 
characteristic of He spectrum 
By analogy with the theory of Sir Norman Lookyar 
it may be aooepted as true that the multivalent (dements 
tend to diaeomate progressively in proportion af the star 
increases m temperature The maximum tcmperaUtte 
oooun in the Star* characterised by helium, an element 
whose valenoe is 0 then under the influence el a leetten- 
ing temperature toe atoms reeqmbine and an i ncreass to 
vajftno* onm« ** 

The evolution of a star, JSaeou.atly, proceeds (MS 
the right towards the left of fifsbov* table, the bOroa- 
alunmnun group bring tiu tefc member of this aeries of 
development, and toe ewrboo^fbocm group tito total 



Bnndng paste ea a store*# to* err with the asw tr. sites mw 
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|X/H*To*yb.<x»«<W 
to»WM revelation of 
tk *ri«t tir i* ths dirigible 
them tt lb* Aoootopanymg 
fitwriretion*. This dirigible, 
of tie Zwfiw typo, wu ooo- 
rtractod for fie American 
Amy by a Freneh b wider 
of Ugbter-ihan-air type 
oreft, ud to armed with * 


la the abeonoe at definite 
details, the length of this air- 
ship appear* to be about two 
hundred aad fifty feet. The 
aaoetle or oar to said to be 
id, *iwy«te,itMun- 
any tor a dirigible 



Dirigible constructed by a Preach airship builder for the American Army 


gtoea, placed cm either tide of tie fuselage, ee shown in 
the second illustration on this page 
The cannon leads one to believe that this dirigible 
was intended for combatting 
large German dirigibles rather 
than airplanes 

foaMie SemrchUgfat 


The other picture il! 

to be applied to .the •wvuuguv « 

the Government A largo aarhoard screen 


e illustrates a second test which has 
i searchlight reflector before it is 


M EA3UEEMENT of 

metafile objects to as- 
certain their exact rise and 
shape ordinarily takes a 
mechanical form To be 
sure, ft, would usually be 
possible to find whether a 
metafile part were too large 
or too small by attempting 
to put it in the place pro- 
vided for it. or by trying to 
use it for the intended pur- 
pose, but seldom would this 
prooMS show just whore and 
how great any discrepancy 


T, 


the case of gfaas lenses 
and mirrors, however, the 
reverse is the esse. These 
are intended to redact or 
transmit light, and the re- 
flected or transmitted light 
is visible Moreover, it w 
risible not alone as a whole, 
but with reference to the 
rays that come from eaoh 
hit of the glare. We can 


& 


. „ _ the glass work, and see 

when and how great any discrepancy in its working 
it is possible to test the glare by actual performance 
This does not nooewiarilv involve 
» from fts work- 
a on the 



to ruled 08 hi squares, agd the network thus formed is 
Viewed through the todnror Any dcformstion of the 
lines. Other than thp slight eiroular bulging of the whole 
*•’ picture ‘ 


removing the figure which odr 


Shows, indicates and locale* a 


h id the 
future of the pare- 
bofaidal mirrors to 

searchlight, the mijv 
rer,ifperf« 



SSS 

and ^ J *' 




local fault m the grinding 1 f 
the mirror If hiwivir a 
glass paws bidh tlie tints 
it m satisfactory and goes at 
once to Ik silvertd 

An tl 1 interesting d< 
VOlopi I i \\ Inch 18 tO b« Bill 
in th i p at tht f >ot of 
lHtl Mr* it where mans 
of tl h art blight rcrtoctora 
fir 1 1n Government weri 
made duung the war is i 
i in ulnr-paraboln mirror 
The oouvix aidi of the hig 
glass which takes the 
metallic rell it mg film must 
of course 1 1 p irnbolio But 
tluro is no parti ular reason 
othir thin custom wh) tin 
inner om should be ground 
to a paraboloidal form When 
it is so ground the mirror 
u naturally of uniform thickness throughout the same 
amount of glass is found near the tenter whtro there is 
little <fr no danger of breakage as at the odges where 
this danger is preaoi t and has to bo guarded against 
Heuou the mirror is vuy 
heavy weighing at times 
st veral hundred pounds 
iht new idea is to grind 
the inner concave surface in 
the form of a spherital seg 
ment The radius is so 
chosen that the tdgLS of the 
gloss arc of the necessary 
tlnckiii hk while at the center 
the sphere approatTits much 
closer to the porabtloid sur 
face than bo/ore 1 bis is 
feasihh because so much of 
the cent ml stgmtnt of the 
paraboloid as is used for the 
mirror is flatter than a 
sphere of eomparable sue 
Of course if the two sur 
fares were e\tendcd lievond 
the turtle that bounds the 
mirror smee tho curvature of 
tht oircli rtmaiDS constant 
while that of the parabola in- 
creases quite rapidly beyond 
tbe lmmtdiate vicinity of the 
vertex the sphere would 
noon run through and outside 
of tho paraboloid but this 
docs not take place with 
in that circle Under this 
scheme of construction we 
have a gla-ui which w of the usual thickness (an inch or 
more) at the odges, but which, m the center runs off to 
a very small fraction of an inch So great m tho saving 
attained through thus shaving down the central 
thickness of the mir- 
lor that a 60-inch 
r 1 flactor made after 
this scheme weighs 
barely 70 pounds, 
two men one at 
either side < an move 
it about without 
knowing that they 
are lifting anything, 
and hence with no 
danger of aucidunt 

Under-Water 
Storage of Logs 

S TORING logs 
under Water 
will prevent blue 
stain, rheckmg in- 
sect attack and 
decay ( The logs 
would of course, bo 
subject to marine- 
borer attack in salt 
or bTaokish water 
along tho sea ooast 
where these pests are 
active ) Wood of 
any species com- 
pletely aul n erged 
m water w ill resist 
decay indt finitely 
Alternat wetting 
and dn ing, how- 
ever favor decay 
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The Heavens in July, 1919 

The Dimensions of the Universe, as Indicated hy the Milky Way 
By Prof. Henry Norm Russell, PhD. 


dblo of celestial sj>ectaclf># It in not to the constellation# 
of au tumor that this ntatenif 1 1 refer# they are mdied 
oonspiououa and contain many a tar* which are very 
runote and of great bright newi but even the mo*t 
dial inf of fho star# visit le t> the unaiditl eye f rm but 
the f irnground to the giiatir j liture wit h ul h we have 
now to do It ih the Milky Wav win h 1# after all the 
dominating feature if tht summer ski As we follow 
it* mighty arch from the northern t j the southern 
horteon we notit n at onto thut in f I n irthoru heavens 
in Perseus and Cassiopeia it i« relativelj faint that it 
beoomes much brighter oierl i id in ( ygnus and that 
to the southward between A j i la and Sagittarius and in 
the latter constellation it is extrt mely bright and full 
of cloud* and patches of light 

A second more careful glance suffices to show that in 
addition to this brilliant st r im of light tl ure is a 
second and fainter one parallel to it and lying to the 
westward (or to the right as we sot it) 1 racing the 
two back to the northward we find that they run together 
somewhere overhead and that the northern Milky Way, 
though irregular in outline shows no such, double 
structure If at some otbtr atason of the 
year, we observe tho part of tie Galaxy 
which is now below our lions m we find 
that it consults of a single stream of ir 
regular breadth relatively faint north of 
the equator in Auriga and Gemini then 
bnghtemng a little but remaining single 
to the southern horiron In more southern 
latitudes where tho part of tho Milky Way 
which is iuvuuble to us oun bo seen it is 
found that on this side of the btavens too, 
it bnghtens up greatly in southern deolina 
turn 1 hough in Orion and Cams Major 
it is relatively poor in Argo it becomes 
brilliant and this more oonaju! uous region 
extends on through ( enfaurus and the 
Southern Cross until it joins up with the 
bright region in Sagittarius The two 
branches of the great stream of light 
which are lost below our honson in Sagit- 
tarius remain separate for some distanoe 
farther south but rejoin one another near 
the Southern Cross 

Considering the Milky Way a* a whole, 
thon two facts stand out prominently 
It is very much brighter on one si le of the 
oelostial sphere than in the opposite region 
and it is split into two for about one-third 
of its whole extent this division occurring 
on the side of heavens where it is brightest 

When seen from southern latitudes — 
for whieh alone the finest regions of the 
Milky Way from Argo to Sagittarius are 
fairly visible — their groat superiority to 
the northern parts of the Galaxy is so 
plain that it seems remarkable that so little 
attention has been paid to this feature 
until within recent years One cannot help 
asking questions about it Why should 
the Milky Way be so uneven and why 
should it be split lengthwise the way it isf 


The answer t the first question is really almost 
obvious Ihe Milky Way looks much brighter in the 
southt rn heavens than in the northern because we are 
nowhere near tin cot ter of the universe of stars Indeed, 
it looks fr in proem t ividinoe as though wo were well 
out toward the side C onsequently when we look 
toward tho cci ter wo see a great many more star# than 
when we look awav from it and the Milky Way appear* 
oorrespondingly brighter 

This fundamental fa t was first fully brought out by 
Shapleys rem rkath investigations on the globular 
clusters whuh indicate thut the cintcr lies in the 
general direction of Kagitt uj is and that its distance is 
probably something like a lundred thousand light years 
The reason why this v. is not realised long ago is that 
studio* of ths brighter stars — those visible to the naked 
eye, or Visible in telcscujieH of moderate power — did 
not show any «U< h lup-si led distribution There are 
about *4 mmy of these in one part of the Milky Way as 
in another. It was therefore supposed that we wers 
near the eentsr of th Universe when the actual fact 
waa that out explorat i ns had not taken us out to the 


edge* at all lhe distance at which individual star*— 
evm the brightest— will look bright enough to us to be 
visible to the naked eye is only, two or three thousand 
light years at most, and very Jew Indeed of the stars 
which ire visible in a small tekaoope can be as much as 
twenty thousand light-year* awtor But the distance to 
the limit of the ‘ Universe (thai is, of the region where 
the star# are abundantly aeoMgred through space) is 
greater than this, even on the «bje away from the center 
All our soundings appeared to D* equal, becauae they all 
should have recorded ‘ No bottom so long m they were 
made in the Milky Way In other parts of the sky, 
where we can look obliquely aoroe# the relatively thin 
layer of stare of which our universe consist*, we do strike 
bottom and we find fewer teleeoopu stars, and even fewer 
visible to the naked eye, because we see dear through the 
star-sown portion of space into the vast void beyond 
But to do this in the Milky Way when we are looking 
along the great layer of stars, and not across it we must 
study the very faint stars, which are individually in- 
significant, but so enormously numerous that their 
combined light form* the great star-cloud* which are to 
oomspicuou# to the eye When we do this, it is obvious 
at once that we oome near reaching bottom, if indeed we 




At 10 Jd o July 

The how* #lv*n are la wmmtr month* Hat 

NIGHT SKY JULY AND AUGUST 

do not actually strike it, in th» thinner part# of th# 
Milky Way, to the northern »ky— though to do so w# 
must probably extend our investigations to a distanoe 
of thirty thoueand light years or more But in the opposite 
quarter, m the brflliaat eoutbern regions, no one know* 
whether we have struck bottom yet, although Shaptoy 
estimate* the distances of some star-clusters as 200,000 


Above, then Corona And Hercules. Ursa Major, to ’the 
northwest, with Draco and Urea Minor to the north, 
complete our list 

The Manat# 

Mercury is an evening star and ts well visible to the 
middle of the month He is farthest from the sun on 
the 18th but, m be is noting southward can be best 
seen A little before this date, when he sets about 0 50 
P M , summer time 

Venus too is an evening star, end neehes her greatest 
elongation on the 5th, when she to A little more than 
45 degrees from the sun. She remains to sight until 
after 10 30 P M , and 1* extremely conspicuous 

Man is a morning star to Gemini, rising little more than 
an hour before the sun Jupiter k to conjunction with 
the sun on th* 20th, and is hwiaible Saturn is an even- 
ing star in Leo, and seta at 10 15 P M on the 15th He 
is in conjunction with Venus on ths afternoon of the 2d, 
the two planets being 10 minutes of are apart, so that 
they ean hardly be separated st a glance Later to the 
month the ringed planet will be below Venn*, but abov* 
Mercury, end might be mistaken for the latter by A 
hasty or uninformed observer 

Uranus k to Aquarius, and oome* to the 
meridian about 4AM Neptune k in 
Cancer, and is too near the sun to be ob- 
served 

The moon k to her first quarter at 11 
P M on the 4th, full at 2 A M on the 
13th, to her last quarter at 7 A M on the 
20th, and new at midnight on the 20th 
She k nearest the earth on the 23d, and 
farthest away on the 7th. During the 
month she k in conjunction with Venus 
and Saturn on tho 1st— a pretty eight — 
with Uranus on the 10th, Mars on the 95th, 
Jupiter on the 2fltb, Neptune on the 27th, 
and with Mercury and Saturn on the 28th 
No news yet has oome regarding tho 
eclipse of last month, and it may be some 
time before the results are fully known 
Princeton University Observatory 
June 12, 1019 

Hie Current Supplement 

HPHE study of earthquakes, their move- 
* monte and causes has made consider- 
able advanoe along line* Of precise mathe- 
matical physio* in recent years Thu ad- 
vance has been made possible by the 
interest eminent mathematical physicist* 
of all countries have taken in the difficult 
problems seismology ha* developed A 
review of these advanoe* is presented 
under the title Mechanic* of EaxihgutA** 
by the eminent I talks student SomigUana, 
to th* Bouamrw AlnsMut flumjaiuur 
for June 28th, 1919, No 2209 Another 
eminent phyriont furnishes us a very in- 
teresting Art Me Piuo-EbetHnUy and It* 
Appfcoariom whsreto he shows how ths 
slight phwo-eurrent produced to a crystal 
of tourmalin* which k suddenly subjected 
to great pre ss ure may be— ha* been— em- 
ployed to rtodyte* th* deUfl# of expMoh phenomena 


within gun or rtdtetfor The fromtispko* illustrates 
type* of dirigible* being built by the British government, 
and * vnrp totereettog general drtid* at* forth dandy 


It begins to look A* though to some place*— notably 
the dark lane between the two branches of the Milky 
Way— we struck a false bottom But an explanation 
of this must be deferred until next month 


the two braneha* of the Milky 
» bottom But an explanation 


Aa our map shows, the saar-ciouas in sagntanus are 
now wall viable, due *ffltfk»i®d at their greatest Altitude 
Along the stream of thi. Motor Way, but to reality far 
nearer to ua, appear Che store of the eonrtellatiqna 
Scorpio ijad Sagittnrhii to thejwuth^ Ophtogtok 

Cepheua and OuatoptiMb w^nortb. Jtha eastern sky 
Is dull, except for ihp *reiri Square of Fecretk. Oapti- 
oomu* and Aquarius, to th* southeast, are moonaptouon* 
The western aky k better, with Virgo retting, BoMre 


n* Pit*** Twu A i r*Mp, ineludtog three ihfoN 
The important remits of rnrtato war-time studio* by the 
Vomits Pr<>dusUledxi»torY*ra»»veai*d«id d*ason#tre- 
tad to tlrt ittosteated article a* &n*vt**v 8**mi*i 
dwewmomiMJ 1 *^ * dkcuas tonhoa rtagon 

JjWsrie* gf 

portation in th* MUthttippi Yatky. The account of the 
Electric PrajmUkm rf A* "New Afsrtss" stress with 
some detail* eonoernlnx her Msto Control eouiptnent. 

an tooeakki temre veittent to tat p att er n of tofitetoa 
for street laiSS* oring dtwfcri# ‘tooaadeerent feutoa 

mswsfB gf 

sarmSSSml ill 
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Inventions New and Interesting 

A Department Devoted to Pioneer Work, tn the Arts 


An Indoor Jack for Heavy Work 

F OR quick action in shifting ours or 
trucks about in the gangs, show- 
room, service station, tire shop, etc 
there is need of a strong compact easily 
operated, quick-acting, jack that will 
both lift and transport The short con- 
struction of the jack illustrated is a big 
advantage in these connections the 
length over all is but 40 inohes, which 
enables ths implement to be manipulated 
to good effect in cramped quarters 
Another distinctive feature is that the 
wheels of the jack pivot and are guided 
and eontrollad by toe handle By being 
able to out the wheels to right and left, 
it is possible to gain a degree of quick 
handling add accommodation m crowded 
apaocs which even the short construction 
of the jack alone would be powerless to 
give This applies either to the manipula- 
tion of the )aok alone, or of the jack when 
supporting a car 

The leverage is sufficient to lift 6 000 
pounds with case The ratchet has a 
range enabling any oar to be lifted high 
enough for any purpose with at most 
two strokes of too handle fhe quick 
release latch provides for a rapid return 
to minimum height 

The jack is so designed that the weight 
of the load cuunot throw the handle 
violently against the oar Although the 
handle is free and can be held m any 
desired position when the load is not 
being lifted or lowered, a light tension 
balance draws it, when undor a load into 
a perpendumlar position which prevents 
it from protruding parallel to the floor 

Sterilization by Procure 

I N a recent bulletin of the West Virginia 
University Agricultural Experiment 
Station, Prof B U Hite and associates 
ProfcsBorS N J Giddingx and Charles E 
Weakley, Jr , present the results of a very 
large amount of work on ihe Effect 
of Pressure on Microorganisms together 
with the technique of high pressure 


marixed briefly the results are as follows 
No living thing has been found that 
could not be destroyed by pressure 
Most bacteria, including those responsi- 
ble for typhoid, tuberculosis and diph- 
theria, are killed in three minutes by a 
pressure of 76 000 pounds per square 
inch Lmm time is required at higher 
pressures, more time at lower pressures 
there is a fairly definite relation between 
the time and pressure, and having de- 
termined th« time required to kill an 
organism at a number of widely different 
pressures, the intermediate time-pressure 
death-points may be interpolated with 
considerable aoourocy 
Spores require much SkerS severe oon- 
ditiona-^idgner pressures ot much longer 


. aire Spore forming 

ocreniem* to ti* regetetiys stage are 
eeStykfltod, end sterilisation may be 


d by repeated brief applies- 
• of 74,004 pounds per square inch. 

satra: 

tMoperetwm K would be ejected that 
lower pmmm would be^fffcdv*, and 
tide is took fctotke mofttoM&a may net 
be m simp** a* it sd£it at fort appear to 







lash (ant the Omit of Its capacity) 



I joui Is at the ( h sc c f the day s work and 
I j ft id every tlung «t rile and ready for 
work th next morning 

Wor mg at 4 (1 degrees C a pressure 
of 75 000 t 1010)) pounds per square 
m< h must b release 1 or uny water in 
the o in fts seed material will be con- 
verted n it i mass of sift ice On re 
leasing n prow of 200 00) pounds at 
room tm peratun w iter is froxeu hard 
Most other )i irn Is ntrnct on fronting 
so froese at higl tr tc n per it ires when 
pressure is appli <1 ( omparatively low 

pressures wore f >un 1 t> lie su fimont to 
f rusto many li jui Is and the use of high 
pressure in obtai ing low temperatures is 
suggested holid chloroform melting at 
70 degrees C was easily prepared 

lhe high pressure equipment used by 
Professor Hite and his associates is very 
simple and nuy ti coustrui t A high 
pressure cylinder mav oonsist of a blook of 
stul with a hole through it the hole 
1 omg closed at citlii r end by stool plugs 
ini of win h is I >ng en mgh to servo as a 
pist >n lhe liquid to bo compressed is 
completely eneasul m a lead (or other 
soft metal) par ing which consists of a 
p coo of lead tubing both ends of which 
a e olosed with lead lids The preesure 
w applied to the packing and its contents 
There are no leaks I hr pressures oh- 
tamable are limited only by the strength 
of the cylinder and piston ( ylmders 
intended for very lugh pressures wore 
built up of several ronountno cylinders 
s trunk together and thoroughly stretched 
by applying higher j rrsaures than were 
ti be regularly used 

ihe picture Hhows ono of the high 
pressure cylinders set up m an Olsen 
testing maohino ihe inside diameter 
of this c linder is 0 052 inch A 16- 
moh gun built on the same proportions 
would bo more tlian ] 1 feet across the 
breech Incidentally tho piston w sup- 
porting a load of 62 tons Tho piston 
is supported by a column of water lhe 
cylinder had been used many times at 
higher pressures Bu t this test was made 
and the picture taken bv some doubting 
engineers who were satisfied with 300 000 
pounds per square mch 

The Motorcycle In the Factory 

I ^lIL motorcycle is hero seen in a 
Hawaiian pineapple cannery, used 
as a heavy hauling unit or baby tractor 
The gearing is in the ratio of 20 to 1 
in low gear 10 to 1 m intermediate gear 
and 10 to 1 in high gear 
The hauling capacity is four and hq)f 
tons to a trainload of four oars each It 
H figured that the pines are moved from 
the cooling floor to the warehouse a 
distance of one-fifth of a mile at the rate 
of two and one-half cents a ton Three 
machines are in use at the cannery, 
hauling from ten to eighteen oases ff 
pineapples a day 

latest Patent Decisions 

T HE two patents hero involved oonoern 
the construction of a tin cap, at the 
top of a yearly calendar pad, whioh by 
engagement with slit in a permanent 
bac (board holds such pad in engagement 
with the bao (board lhe court below 
found the patents valid and infringed 
The case turns on validity, and the 
court adds nothing to the reported case 
by a further discussion of details The 
question of inventive character of plain- 
tiff > tin enp was one of fact A per- 
manent, slotted back, on which a new 
(Cmiiwt m pc* rot) 








SCIENTIFIC AMERICAN 


Remolding the Motor Truck 


Part by part piece by piece, 
Lynito foundries are remolding 
motor truck and motor car to 
new standards of liveliness and 
ease of handling, of gasoline and 
tire-saving. 

Part by part, piece by piece, pounds 
or ounce* ate being cut from costly 
exceis weight— pound* from the bigger 
parts such h cylinder block* ounces 
from the smaller ones such a* hub- caps 
and pedal plates. 

For the automobile industry has 
found mat no casting on a motor truck 
or motor car is too big to be made of 
Lynito, no piece too small to be worth 
making lighter through its use 

Yesterday automobile dealers looked 
dubiously upon efforts to make of 
Lynito a few such parts as crank-cases 


Today more than seventy different 
car and truck parts are made of it one 
car alone containing 4€ different pieces 
And to the automobile world today 
Lynite no longer means those parts pre 
seating comparatively simple metal 
lurgical and foundry problems 
It means the whole external structure 
of the engine — from cylinder head to 
oil pan It means the heart of the engine 
—the pistons It means entire bodies 
It means in a word practically every 
part for which heavy cast iron was once 
the accepted metal and still others that 
were formerly of steel brass wood or 
other material. 

Lynito today is reducing the weight of 
motor cars frocn JQO to 500 pounds — not 
alone by getting rid of scores at one 
•weep from the larger parts but by 
trimming off an ounce or two here 


an ounce there from a multitude of 
•mailer ones 

What is the explanation of this prog 
ress? For this you must look not alone 
to the tremendous strides which Lynito 
Laboratories and Lynite Foundries have 
been making — and are still making m 
extending the use of Lynito to more and 
more applications in the truck or car 
You must look as well to the readiness of 
motor truck and motor car builders to 
meet the ever increasing public demand 
for weight economy and all that it means 
Together they presage the coming of 
that day in the not distant future when 
the truck or car with a cast iron part 
will be as out of date as is the one of 
today without electric lights 

THE ALUMINUM CASTINGS CO 

Lyaitm and Lynut Coating. 

Plant, n 

Cleveland Detroit Buffalo Farfleld Conn 
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Lynite ia Usad for These 70 Different Truck and Car Parts 
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Valve L fter Rod Cover 


Wa cr Pump Cover 
Water Pump Body 
Wa er Pump Outlet 


Water Pump Support 
Water Pump Support 


Water Oulle P pe 
Worm Qea Carrier 
Worm dear Carrier Cap 
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Recently Patented Inventions 

Brtj DuatpUent d Rttntiy PcAmUi Mttkanlcal and Ekdritd 0 ttktt, Ta ab, JFarm ImfilmmriU. Ek. 


P ee trt eal Ud at the same tine rererdlng the sot 

BATTERY ADAPTER — M H Smith IH27 manner m to permit the bookkeeper u 
Angora Terraoe Pbliadripbia, P* The object If the sum aerate with the entry book 
of the Inventoo Is to provide a battery adapter PORTABLE HOLDING BED ■ 
for uee lo llaelillghu and simitar ttecuicai M -citrus Roswell N M An object 
spparatue and arranged to accommodate at vootlon 1* u provide a Mdta* bed ma 
leaet two battery cells each adapted to be re- k way that It can rapbfly be taken I 
moved when played out to permit of eubetRutbig rolled into * comparatively email oomi 
a near aoe Another object la to provide auto- 
matically an electric connection be t wee n the 
battery oelle and to Insure a oonaeoUon between 
the adapter and the electric lamp and switch 
DEFLECTOR FOB ELECTRIC FAN,- 
R O Whit* 001 Florida Ufa Bid* Jacksonville 1 
Fla The Invention has for Its object to provide 
a deflector which may be need is connection with ! 

electric fans of various types whereby the direct 


it hi such I apparatus la onoe in operation by the attendant, 
i ascertain The device M eo designed as ta constitute an 
attachment tor converters of standard design 

It h without changing the oonrtructfcm thereof awl 

of the in w«hout tatertoring with the turning of the 



b ran s created by the ton may be broken up and 
distributed 1 he device Is eo constructed that It 
may be attached to fans already ta uee. H may 
be used ta bed rooms or hospitals without harmful 
result* ta offices without disturbing papers etc 
cm desks, or as orrfllng tons for largo areas 
Of brterawt to Perm are 

ORA BE R DRAG PLANE — H II Twuw.ro* 
Anoka Minn The invention has f w It* object 
to provide a device of the character specified 
by means of which a road may be tut or st raped 
to the proper Inclination and the cuperfluous soil 
moved to the aide whoretn the Inclination of the 
blades Is varied by shifting the frame an 1 
wherein all wheels gears and levers aro oltm 
inted 

ROTARY DRILIINO OR SOWINl MA 
t H1NK -O E P Jt uaw 1 Avenue de 1 Ob 
ssrvatoric 1 arts France The Invent! m re- 
ntes to a nnchtne for all kinds of seed fr 
manure in cooUnuou* or discontinuous lines with 1 
a rational compression of tlx seed It Is < ha r 
acterlxed by a < Ircular rim ta the form of a disk 
provided with ptaa the said wheel rotating about 
an (trie which mipporta by means of a franc 
a seed or manure hopper oommunioettag will 
a detachable tube which conveys the seed either 
to the front or I melt of the rim 

Of General Interest 

BOOK POSTING DEVICE— E Vaguer 
care of standard Hank of Bo Africa 1(1 Clement* 
Latte Lombard st London England The 
invention has for its object to provide a book 
posting device having two rollers spaced apart a 
tough absorbent paper being rolled Oh OOe roller 


* oompwiwMvwy groan twmpwss mwe AUTOMATIC MAGAZINE PHONOGRAPH 
—I Aunamn mules Depot Ontario Canada 
Among the objects of the lavsntioo Is to psovWs 
a self-contahred cabinet or oaring of compact farm < 
aad convenient rise, adapted to carry ta operative < 
position a considerable number of selected raaotds 
wkh mean* for brtagtag any or ah of the records 
Into playing position the device beta* fitted trith I 
automatic selector and stop so arranged that the | 
machine win play any selected group of reoorda ■ 
one after another and stop at the end Of the last 
raoorti 

POST CARD — B E Srotrr SBO Ooldon fit. 
a reuses viva vi»w ntownto os> tmtCAW.* San Krandaoo Gri This tavantion has particular 
or TUB aan reference to a card esi which sounds may be 

of light and yet strong material and Including recorded and answers reproduced An object 
a tent cover as an accessory eo that the bed may * “> P"** 11 ™ » ‘» vta * * PW** ti * n '** 
be used more particularly for ramping and that Provided with a record receiving surface, and 
can be readily carried about ta a conveyance as dl® having a record groove formed ta the surface 
for example an a immobile where It will take but ™*y ta solely forwarded by poet Another 
little room object is to provide means In connection With the 

BINDER F H C.owr 824 E eth fit and recorder tor guiding the sty lu. of 

l Los Angels. Cal Thl. Invention relates mere * 

I particularly to transfer binders in which loose Prim* Mevtri wi Thtb (lueses rise 
loaves ae permanently stmod Among the CRANK CASK OIL TRAP— L R Poe- 
ohjoct, hi to provide a binder which will avoid the 16S 0krtuw Ave MUwanke. Wle 

net rarity of an adjustable clamping number ^ invention relates to tatornal combustion 
or an unsightly threaded port with a nut rate nurlnnl ha. tor an object the prorirton of a 
bond a flenuie post to wcur© W proper «dm> oonttruclkn fbr th* cmjk * fnhg whereby the 
meat to provide a binder with no protruding ttlbrtcalln g M u oonunualty trapped 

member* which will mar the furniture resirdless of the position Of the engine A 

Ward war* aari Twwla further objw t le ta the crank casing a trap ar 

TOOL -W H Wxtao* Turin Okia Thri ranged to rooolve the oil as the engine moves from 
invention has for its object the production Of a A horsontal position and to maintain the oU unto 
device consisting of sectlooe movable toward and the engkw) moves back to 1U cerroct horieontal 
bom each other especially adapted for connecting position. 

a scrubbing bruah mop sand blook or the tike ROTARY ENGINE —8 K Kocanuusarwa W 
ta a handle ta such manner that the utensils may Jf Mata Bt Waahtagtnn Pa An object of thri 
be Interchanged and may be used with the some htvcuUoo Is to provide a rotary ongtat having no 
handle dead center thus perndwtag the engine to start 

POOL — W K Oakwo*) Box 73 Paricmau up and run no matter where the oscillatory pie- 
Wyo Thr Invention has for It* object to provide tons happen to he with respect to the steam 
a tool eeiwclally dralgned tor uee ta building wire chamber A further object Is to provido spring 
fence* The tool comprise* a pair of handle presrod oscillatory pistons which are normally 
n embers [Ivotally connected at one end one of held ta operative position awl to provide means 
the rnombws having a claw extension beyond tor rendering the devior. steam tight that hi to say 
the pivotal connection and both numbers having tor preventing the passage of steam between the 
a lMtlr of cooperating Jaws at each ride the outer- edges of the oscillatory piston and Uie walls of the 
m wt Jaws having rounded rue e as es for rooetvtag steam chamber 

the wire to permit the wire to turn and slip the 

handle member not having the ctaw being pro- wauwwy* w iiiir amuims 

vlded with notches fir engaging the wire, RAILWAY CROSSING ~L Brsw AMO Mar 


AJCLS HOUSING OONiTRUCTiakf — O. 
o Goss 3331 wmtottttm Are, Kmnm 
Trim Troohjemtettetavsdtlonta to provide a 
hooring tor a load axis and a Hr* axle ta one unit, 
thus attaining light weight ootmmu UMM 
strength In this riveriUon the boostng oaretote 
of a heOow portion tor the BregMecsnd A eatfd 
porttaa tor the load axle ttwwltt friton bavtag 


soeketsta any destrad manner 
AUTOMOBILE SEMAPHORE — W J 

Hawar, 348 Kenyon Bt Akron Ohio Thri ter 


purpose to Stop tore to the right or left, or go 
Ahead An object it to provide a semaphore, 
the movements of which may be efteotlvriy 
controlled from a riagle point to operate the 
«igB«j at « ww»raff site at an auhmioblls In 
respective of the msans employed tor lighting the 
signal whereby they may be ristote at right. 

SELECTIVE CONTROLLING MEGHAN 
IBM— C F MxweroN A330 Tfidsn Are. Brook- 
lyn, N Y Thl* Inventio n rrikte e to aeiectivw 

meehtora* the object I* to’pMh cootroUtag 


thus tearing the hands free tar other work. 
Another object Is to permit of applying tbeoon- 
troUtag mechanism to deriess wUhcajt rwjtdrta* 
ritering their construction 
EMERGENCY BRAKE— F i Bosses. »1 
Oenaanla Bt Gatetao pa The tovendon re- 
late* to a brake device rapedaliy adapted tor 
Ford earn its tamers! object is to proride a eub- 
ttftute brake raostnaritea whereby the brake 




handle mjber not having the claw bstag pr^ “* 

vlded with nolchee fir engaging the wire, RAILWAY CROSSING — L Utah AMO Mar 

_ . . phoreon Ave Bt Louie Mo. The tavantion ha# 

**““*“•• sessaesuai nainenn for jt( prtme Q hj «rt the purpose of redactag to a 
BALL BKAHINO — J N»witA>fN 2i2 Wyckoff tpjnjm mn the pounding and jftr huidmt to crow* 
Ave Brooklyn N Y The invention relates )ngl ^ stToet ndlways The invention provides 
particularly ta ball bearings of the class ta which #n t a evatJon kt the distant side of the SfQg ° 
cogra arc employed for holding and soparattag w „ bevel or Incline leading ta the eteva- 
the lirils The prtaUpri object at the Invention tkB1 thkt bstore 

is to provide a construction of a cage which can thr ^ n cro,*^ w neel Jaarw the rail 

lie used for a single double or multiple ball M «« nde of a groove the tread of the wheel at 
liesrtag * forward point thereon will contact with t te 

L1FT1NO TRAP — O R Cabtsu, Oklahoma Incline leading to live elevated tread surtooe of the 
Oklu The taventlou relates ta liquid dritribu track 

tkiu raecbaidsm An object la to provide a . . _ 

lifting trap for transferring water oil or other rartslslsi to Ran taM 

fluids against any pressure to any height cr die- GAME — N E Kxall J08A Mt Vernon Are 
tano* and in any desired volume, by means of San Bernardino Ori The Invention relates to a 
air or steam pressure through the cooperation of game board and piece* of which the play tag Arid 
certain float controlled mechanisms. Another is ta the (tarn of a swastika made up of parallel 
object la ta proride a lifting trap lnchadlag a longitudinal and transverse ta te rse r ri n g Unea 
plurality of fluid level oon trolled floats gorwwtag having openings adjacent the potato of la tee- 
the action of certain trigger devisee tor reteariog ronton for the reception at thepieera The game 
the muter valve shifting float may be played by two three or tour players, and 

CLOTH ft SNAPPING AND KEFlNWHING ta case uf four players they may play as partners 
MACHINE.— E J DcNXLac 806 Lookout Ave or tadtvlduari 

Hackensack N J The general object of the AMUSEMENT APPARATUS — S S 
Invention Is to provttU a cloth napping machine Dououtt 417 Fourth fit Bed Wing Mkm Trie 
for renova tag garment* the device embodying Invention has tor its object to provide ta apparatus 
a tahlo on which the garment can be held la of the character gpodfled a trackway and a series 
stretched condition fbr enabling the flapper, < f vehicles adapted to more Upon the trackway 
cutter and prraeer to operate effectively, trie the trackway bring tormed rim a etrieway eon- 
table embodying a board and eoeottag Wring- sistlug of a eerie* of set* of tread* and the vetarira 
closed Jaw* for boldine the articlo ta e smooth beta* so gfaaped that they wtt reflfc fcr rer d ty «a4 
condition the sapping implements art adapted rearwardty as they *a*rif Wror tbs t rorita 
1 to be oonoveted one at a time with a mater xOY MACHINE OUNc-F V DnFowr, tit 
through a flerible shaft Itrooroa St,, Irtbsingtete Ori. Thfl InvtoWfafl, 

AUTOMATIC TWYKB CfLXANBR FOR relate* parttoriurty ta * ffitaUtatew TP Rte W ri j 
i METALLURGICAL CONVERTER* — C J toy gnn, the dbfrrt brig* te grte^ta » detfcfl of 
r AkpaBOfiGAva Douglas Aria. Thetaroniten Ude aatera whteh EMI ta impkt Mt .Ht teRBari; 
> relates to twyer deeoereaepectaBy der.-3 «« vc tkm with wWeri canriteMUa tflMRt trigr 6e gtott 
i oonvertes* whereby the fryer* ran be qairidy. trie i fl a i to g ii rilw i lteta «U ffim t YJfte ara l i srigt * 
I and eOeotlvrir cteuted autertattorily altar M raadBy M arigRril fl atehg the same Hate. 


band will engage externally the brake drum so *a 
; to eecura greater reliability and bolding power 
supporting means being applied to the stetlcmary 
disk associated with the brake drum for bolding 
the hrake band and the locale device tor ooniect- 
tag the brake band into friotlonal engagement 
with the drum 

DESIGN FOR A HUPP&RTING PLAT* 
FOR A HOBBr SUSPENDER — 0 J H .cm 
843 W (Oth kt.. New York, N Y 

DESIGN FOR A FLAG. — F A Wxroa- 
I Mtroea. W Humphrey »«- New Haven Corea. 


wortd detotutaro of liberty Jtmi o a, rigbteouwuai 


Sant hon emblem or aj^l*o» a 

SIMILAR NATURE — L A Aiua, rare Annta 
A Co. W FuUcri «A. Htw Btett. *, Y Hn 
ttarifriga welcraaa keaM'’ MMMSP, aanriatiw 
of a white Arid with red berte*, 0 gregu wntteri 

bmuritag frag* s ridtU te Maa, 


aad praateata an patent aptillte^^fiLff'rte 
of the eoapteK natatg te tAa ripEftnl tariiteEsi ka- 
rotate. «r of trie Ppariritaed, terikteM op artra- 
EBo^lteowtedga nqaiaad 





Oopyriti lilt bj Th* Qocut»«r • 


‘ rpOR rural motor expressing and general country hauling, tve are convinced it 
JO is more economical and profitable to use Goodyear Pneumatic Cord Truck 
Tires — instead of solid tires. On solids, we have lost time, paid out losses in 
breakages and had to refuse business. Our Goodyear Cords paid for themselves 
in three months in business increases alone The rest has been sheer velvet 
Mr Jack GinoccMo, part owner of the Gardnerville Freight Line, Reno, Nevada 


T HIS rural motor express saves one day out of 
every three by using Goodyear Pneumatic Cord 
Truck Tires 

A truck on these tires now completes a regular 104- 
raile mountain run daily, whereas a sohd-tired truck 
covers it only twice in three days 
The Goodyear Cords also cushion loads of farm 
products formerly damaged by the jarring on solid 
tires, and they reduce operating expense 
A gallon of gasoline lasts 11 miles on the pneumatics 
and 6H miles on the solids 


A quart of o i is consumed in 21 miles on the pneu- 
matics and in 17*3 miles on the solids 

On top of these savings the powerful Goodyear Cords 
are piomising to rival or even surpass the mileage 
delivered by solid tires in the same service 

The experien e related, however, offers only one 
instance 4 of many m which the pioneer Goodyear 
Pneumatic Cor 1 Truck Tires have demonstrated their 
all around advantages for exacting hauling duty 


The (iOOi>ybar 1 irr & Rubber Companv Aicrun Ohic 
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Introducing 



Williams’ "Atfrippa" 


Turning-Tool Holders 
Set Screw Pattern 

T O provide increased and abundant variety of selec- 
tion in Williams' “Affrippa” line of Tool Holders, 
we offer this Set Screw pattern of Turnintf Tools pri- 
marily for those who use Cutters made of steel which 
has been hammered or rolled with a treater variation 
m size than is common to usual mill practice But for 
the majority of users who purchase Cutters of accurate 
size, we recommend the original ‘‘Agnppa” Turning 
Tool of Cam Pattern as being stronger, more reliable 
and more generally satisfactory than any other method 
of cutter-fastening 

Right and Left Hand Offset and Straight Styles in 
stock at same price as Cam Pattern of corresponding 
size Write for a copy of our Machinists’ T ools Booklet 

J. H. WILLIAMS OX CO. 

WmIctd Office end Warehoatc General Office* 

28 Bo Clinton Street 28 Ricberd* Street 

Chicago, III Brooklyn New York 



IfckQrftlBHm? 

p*»e &*) i 
The Burgee# fauna of Walccrrt tow* tot] 
the prt-Gwmiwuui invertebrates inverted], 
all water area* and became eompletidy 
adapted to all life sonee of the seas, except 

r iibly the aby*#ee The varied orders ] 
the ku we know today wore there 
The orders that left the aeaa for land and ] 
sir were there But the main question 
still remain* problematical Which one 
of these great invertebrate divueons was 
it that gave nae to vertebrate*? 

Ordovician time, the early Palemtolo 
Epoch ne\t above the Cambrian, is the 
period of the Amt vertebrate# known 
Walcitt found near Canon City. Col 
the f sail remains of fieh dermal defense#. 
Subsequently he discovered in the region 
of the orewnt Bighorn Mountains of 
Wyoming and the Black Hills region of 
South Dak >ta, email spines referred to 
shark# also abundant at Canon City 
tote tiny were slow moving types pro- 
tected with the beginning# of e dorsal 
srmiturc composed of small eeleaiwpn# 
tubercles to whi< h the group name Ortra- 
endon refer# probably these earliest known 
pro- fishes wore not primitive in external 
form but followed upon a long antecedent 
Stage of vertebrate evolution But of the 
armored Ordovician oetraooderms, very 
httle is known It is m the later Upper 
Silurian that we obtain our first glimps** of 
North A menoan land life In to scorpion] 
spiders the oldest known san-breathing 
animal# and also of the first known land] 
plant# 

dim# Walcott must be credited with 
having set up tho whole panorama of first] 
life on earth with actual fosail specimens 
of the creature# from which later insects, 
the pro-fish then true fish, then reptiles, 
then Itrds and then mammal# add man 
arose 

Osborn# investigation of the first ap- 
pearance of jilant life on earth carries back 
consult rably before the above mentioned: 
annual forms saw light He statea 

Vlgau are probably responsible i for tbe 
formation of the very ancient Hmhetoraw 
Thost of the Grenville senes at tbe very 
base of tho pro- Cambrian are believed to 
bt over 00 000 000 years of age The algal 
flora of the relatively recent Algooki&n 
turn according to Walcott, together with 
tht talcareous bacteria, developed the 
nuiHNivr limestones of the Bek mountain* 
of Montana W e are now beginning to see 
where the magnesia of the limestones oomea 
from and the algae are probably the most j 
important contributors of that constituent 
I he Grenville series of rocks at the 
base of the l’aJaoosoic u essentially oal- 
o&reous with a thiokneu of over 94,000 
feet nearly eighteen miles, more than half 
of which is calcareous, according to Pi noon 
and Sthutbtrt Thus it appears probable ] 
that the primordial surface continental 
watirs swarmed with these minute algae, 
wluth served a# food for the floating 
Protosoa oue-ceUed animal forme ” 

British Textile IadostrlM u Affected 
by the Wtr 

(OmHtmdfim pk* #*i) 
possible if unreft rie$$d spmpetHtoi by] 
a gtuts of all tbe AJltoBoewsmeirt# had] 
been permitted ' ' 

Whatever goods were purchased to to | 
Allies have been provided at ike same 
pnee# and on tbe seme eondttkmt a* far] 
the British government, god, a lt h o ug h 
tin# poiioy may fort ''tosfowiibly tm 
ft rioted the freedom of the British manu- 
facturer it has had important results lb 
getting the bast out of the industrial 
organisation of the otttftfiry Tbe tend- 1 
fancy to concentrate m one bf~ 
jfor tbe Allies 

least from tbs «*pl* ft — 
beoomo more pronoiinoed ttm year *g»l 
year, owing to to ever «Mreasri« String* 
eney of all es sentia l raw material. 

Thu ihortiM nf Ut itr tnriifc 1 in wriTM aUii 

with th* pme on nuSnsrySto? 

‘ had an impertoct Met#. A to 


iarcsrs? 

i <rf a 



mum output, tl 
made it konoeetos 
required Complete 

pattern is of eonrM __ — . 

ton, but long etepe fope foen taken id 
limit the variety demanded, la port ‘ 
of this object, the specification# < 

AHiee ae well as tow of osrtoin 3 
departments underwent important t 
fl cation* This eras particularly the ass# 
in tbe woolen industry, where the chasm 
affected have materially simplified to 
application to tha orders of Aided govern- 
ment# of the Bnth& requisition system of 
purchase, and the issuance, against sttoh 
orders, of material# from to oomvum 
(took. 

The system of j«nt purchase has also 
been extended to certain raw materials 
obtained from abread Supplies of Jute 
and Jute goods for to Allies hare for some 
time now been bought under to arrange- 
ment* mentioned Italy obtains Indian 
hides, of which she need* eeme four 
dlxitt par year, by leaving to purefaaee 
British hands Manila hemp hr frmm 
is secured similarly t and to ARfol *»• 
quire meats in certain foodstuffs art too 
purchased jointly Conversely, Britain* 
requirements of raffia an purchased bn 
her behalf by Franoe Finally, in purchas- 
ing to Colonial dip, to British govern- 
ment provides supplies hoik for itijelf gad 
He Allies 

Generally speakieg, to system iff font 
‘ lees has effected considerable aaofo 
. of toner, towr and material, lit 

wveafot unsuspected enmity so to 
part of British industrtsa. Perhaps meet 
Important, u ha# reduced Atod depend- 
ence upon neutral countries, and provided 
goods for ail to Allies on to same ad- 
vantageous terms enjoyed by to British 


War-Time Coststraction ill Aw ffottffe 

(Owtteto /^ief m ***> 
being MsembleA fombe ^Gasoogne" at 
Five*- Lille, which feB bititto hands of to 
German# when to latter overran to 
provinces The construction at 
urn” had to be interrupted before 
she eould be launched, but work on her hull 
ww* resumed in 1017 in order that to slip 
‘ e was occupying might beoome available 
r merchant marine. 

The four 30,000-tim dreadnought# of 
to “Toumlle ' eta#*, promoted before to 
outbreak of bostiHUee, which were to have 
been laid down hi to spring of 1916, were 
never begun m idesr at to diffioulUo* ex- 
perienced in oompfetiaff to tope already 


Another important branch of oonrtrup- 
tion work wee to building of 26 sub- 
marines, which were added to to Presto 
navy. With toexMptfoiof to^Ototo* 
Bede" (which w*e otWomisrioned in (JeWfo* 
mi) and to "Nefodf” («s eoooant of 
to difficulty of obtaining to delivery* 
.bar Dfairi ubtitoM JU* mbmAdBA f 1 
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Oder oonetruction at the Boh wider ahip- 
ttd far tba Japanese and Greek naviea 
submarines wore commissioned in the j 
«t*»e of tho year* 1918 and 1917 and were 
Iren the names Amide Amato it, 

»4 "Antigone The Freneh navy like- 
ns purchased three small submarine* 
HQ tons) building at the same shipyard 
w the Roumanian and Turkish govern 
tents but it was found impossible to] 
implete them during the continuance of 
Mtlhtie# Two large mine4ayfng sub- 
tarme* ordered from the Schneider aid 
ornand shipyard* likewise remained in 
jmrieted at the date of the signing of the 
rmisttee 

No compilation has yet been possible of 
w repair work earned on at the vari us 
wpyards during the war or at the gigan ic 
«t ancompli»h*d in oonvertmg and ormii g 
it merchant and fishing fleet*, but the 
Jove achievement of the government and 
nvate yards, engineering shops and 
■sen ala is evidence that every possible 
fort was made to answer the demands] 
ade upon them by the sudden trans- 
rmation of the sea force from a peace to a 
ar footing 

lake Michigan's Encroachment an 
IU Coast 

(Cvnlltturf from png* SS7 ) 
extremely rapid io comparison with the 
rate at winch seas usually destroy their ] 
This high rate of destruction is 
a< counted for by the kind of material 
washed away and its low power of 
resistance when attacked by waves 
Compare the work of the lakes Waves 
north of Chicago with that of the At- 
lan tic Ocean at Gloucester Mass or 
of the Pacific Ocean at Cypress Point 
The lake has penetrated miles into 
the land while the oceans have progressed 
only rod* in the same time but the seas 
have worn away cliffs of hard solid rock 
a foot a oentury perhaps while the lake 
bas encountered only loose soil One might 
watch the Atlantic s waves potmding Io: 
months at Gloucester and never sc* * 
fragment tho sue of a man s hand loosen 
and faff but when waves strike against 
the bluffs along Lake Michigan ■ shore 
the soil breaks loose and falls by the wagon 
toad and the phenomenon may be ob- 
served any stormy day when shoreward 
Winds drive the water violently 

Therefore, the makeup of the land along 
the lakes western shore is interesting 
the district under consideration. The 
1 consists of day sand gravel and 
b wider* all deposited by ice during the 
(Racial Age Moat of it was brought dowi 
from the north on moving ice floating on 
water or pushed forward over the lanl 
Part of it undoubtedly oamo from Canada 
several hundred miles distant from its 
place of deposit but other was snooped 
up M the moving it* crossed Wisconsin 
as may be learned from an mcarainatlon. of 
the material The ids sheet was hundred* 
perhaps thousands of feet thick and 
s laden with earth and stones It 
(grossed little farther southward thai 
' southern end of Lake Michigan Then 
it incited during many centuries and its 
toad of earthy material was dropped 
forming a layer from 100 to 300 feat thick 
This transported material is now the land 
and the soil of the region and it con 
istitutea the banks and bluffs which the 
waves are now b sting down and washing 
away Steadily during thousands of years 
Aha wave* have been at then 1 work and 
’Rave advanced inland from three to eight 
miles along a^coaat line of 160 miles 
At few other place* in the world Ban 
similar phenomena be studied to equal 
advantage The process which has been 
active during so long u period w oontinaing 
with such rapidity under the very eyeiji of 
the ipbMjft’CT that he may sometimes note 
the chant* from day to day Trees on 
fM WOW <rf A flO-foot bluff today may l e 
w thw water west week with all their 

Opo Is, and adjacent sofi. A 

***»• *a *** front W a 


emm-reslrtin* 
down too* of 



How Economy Storage 
Engineers Increase 
Labor Efficiency 

i Sheer muscle power is not enough. 
In the average warehouse more 
than mere number of men is needed 
For though giant of stature, they 
j cannot reach the high points And 
so space is wasted 

Economy Storage Engineers how 
ever have devised a truly econom 
ical system that overcomes this fault 
It enables one man to do worlt that 
would tax the strength of three or 
more With this system one man 
can reach points too high for an en 
tire crew He can lift as much as 
two thousand pounds to the very 
ceiling and then single handed push 
the package into place 
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‘Prominent 

Users 

International 
Hin mtf Co. 
H W JoW- 
ManrilleCo 


Took** Detroit 
Aria Co 
Bams Brea, 

Bag Co 

Ward Bakery Co 
Illtaou Claw Co 
NaUonalBociatCo 
Linkenhauscr Co 


Ca. Co 
W» Wogloy Jr 


Seventeen years ago the idea was 
born But limited facilities for the 
production of equipment kept many 
progressive concerns from enjoying 
the benefits of this the Economy 
System of Storage Handling 

Today however with a modem 
plant of greater capacity we are 
ready to serve all— ready to plan 
the most efficient application of the 
Economy System to your own in- 
dividual needs to make your ware 
housemen more efficient and your 
space less expensive 

Hundreds of successful concerns 
owe their storage efficiency to the 
Economy System For specific de- 
tails as to what it will save for you 
and how write our Chicago office 
Doing so does not imply your intent 
to purchase. 


D* Lrral 
Separator Co. 
AIW Pick St Co 

WwbogkotM 1 

EUkAM^Io 
HowaryCo. ’ 


ECONOMY ENGINEERING COMPANY 
2643 W VuBveaSt, Chicago, U S A 

KCWTOU DETMiT ATUKTA SAX FRANCISCO 

Standard Steal Caaatrmetion Co. Canadian 
Pdfr*. mini Salting A * malt Aar* Saiam Ont 
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Challenge definable Collar* 

Save Laundry Dollar* 

They eliminate constant collar coat* and up- 
keep They give you all the style snap and 
comfort of the average collar with the added 
advantage of being instantly cleaned when 
soiled Perspiration, dust and grease proof — 
ron wilting Pine for motoring epnrt dress 
or business 

Look them up If your dm ler c n t supply 
you write us State size and your favorite 
style ^nd send 3 5 cents for sample 

THE ARLINGTON WORKS 

E. I. DU PONT DK N1MOUE8 * CO. 

728 Broadway NEW YORK 21 East 40th St 
°" t 

VUt the Du Pant Product! Stan Atlantic City, N J 


their tends which front oh the lake; 
others are the work of club*, companies,; 
associations, and munieipnlitiee for * 
similar purpose. Ths taka Share north- 1 
ward from Chicago nearly or quits to 
Milwaukee is 00 rerod with m**nlBeent 
private estates, olub houses and grounds, 
eolf courses, schools, manufacturing plants, 
hospitals orphanages, towns by the down, 
government pro^rty, toehictiug Port | 
Shendan and the Naval Training Station 



/Tam am fie gwMfr e wrad, W pm s 

A 96 -PAGE CATALOGUE 

/S¥/y^frH|R 

Scientific and 

MMSII tom, an IwiMtotoM* 

Technical Books 

listing 2500 title* on 

500 subjects, may be 
secured by addressing 

SCIENTIFIC AMERICAN 
PUBLISHING CO. 

Woolworth Bldg , New York 

Hudson River Night Lines 
NEW YORK ALBANY 1J10Y 

Tha Luxuriant ftomta to VWiM Land 

Imp* Karr 3k— im in du WnrU 

HUDSON NAVIGATION COMPANY 



“HI Tow You Home! 

Powturtn Tmichjni. Made of 
famoue Yellow Strand Wire Rope, it itindt the heaviert pull* Attache* 
instantly, aecurely Retails, east of Rockies, «t til 10 with plain 
*12 7J with patented Snaffle Hooka 
Rajlwi Avtowuki Is the same thing on a imaDcr *cti«, for 
psaaengrr can At dealer*. *5 SO esat of Rockiee PowsaiTKL 
Awrowioat, another necewity, protect* agsmit thieve* 
At dealer*, *2 IS eart of 1 
BaoDcaicK it Bascou Ron C 
sr loom »«w r< 
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e of the lake into] 


the land is destroying or imperiling much 
of this valuable property In ecmdderatio* 
of that fact the lake a activities cannot be 
viewed lightly It mattered little or not| 
at all in the long ago when the only human 
inhabitants of the shore were the savage 
Indians who could easily move their 
camps farther back when the caving 
bank* threatened to precipitate them into 
the lake The millionaire who owns the 
land now cannot move back as the waves 
approach, and he builds breakwaters to 
protect his property 

Calculation* which make what seem to 
he reasonable allowance for uncertainties 
concerning the average depth of the land 
which has been washed away by the lake 
during the past four or five thousand 
years show a yearly average of 7,000,000 
tons of soil that has gone into the lake and 
disappeared from the 150 miles of shore 
north of Chicago The 600 square miles 
of land would equal a cube 12,000 foet on 
the side amounting to several cubac miles 
lhe annual toll of 7,000,000 tons is an 
enormous quantity to sink from sight 
bentath the water every year, and ita final 
destination ascites interest But hundred 
square miles of Land are not easily hidden 
Most of the burden » soft, extremely fine 
mat* rial that was ground to rock powder, 
by glaciers in their alow journey from the j 
north long ago But mixed with this 
finely ground material are occasional 
streaks of gravel rork* and large boulders 
which were dropptd when the ice that 
earned them was molted These may be 
seeu protruding from the faee ol the bluff 
along the water front As the hand wears 
away the boulders roll into the lake where 
they rest because the currents are not 
strong enough to move them A few large 
boulders he strewn ovur the country where 
they were evidently dropped from loebergs 
floating over when the region wsa oovered 
by water One such boulder, weighing, 


railroad station at Waukegan, Hi Thou- 
sands of its fellows repose on the lake 
bottom off shore end such are particularly 
numerous off the town of Wionetka, where : 
they mark the position and direction of a 
former glacial moraine which the lake has 
destroyed by its encroachment The re- 
maining stub of this moraine forms the 
lake bluff at Winnetka, and the extreme 
end of the gtub is occupied by the municipal 
water tower at that place Pier* and walls, 
erected as breakwaters, have ohoaksd the 
lake a encroachment at that point 
The billion* of tons of material washed 
from the long shore line during the past 
4 000 or 6,000 years, have not been wholly 
lost from sight Doubtless much of it lie# 
spread on the bottom of the lake w «' 
water beyond the old submerged si 
line but vast quantities have bean par 
southward by waves and lake currents 
have been thrown upon land in nartt 
Indiana and southwestern Michigan 1 
has carried the sand and. dust mand, * 
of it many miles from the pr es ent share [no far as receW 
The sand hills, donee, *p 
lorn so conspicuous a part 
between Gary, Indiana, 

City, and beyond, art todtoidUlij|ik_ 

Some of the hiUs an from JWjtp *00 feet 

such quantities a* to bury feme* fefeutl 
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apparatus of the iaexpessfrg 

is now being mads, for the -must 

patt the manufacturers have gene on to 
wh«t is practically commercial equipment. 
Where an instrument used to oast three 
dollars, it now coots ten when a complete 
receiving set used to cost $20, It near 
costs *100 But them » as mud* tUflen&ee 
between these sets os between a "one 
born shay" and a powerful automobile 


Nothing serves better to illustrate the 
type at instruments and arts now being 
produced for and purchased by the ama- 
teur, than some a t the accompanying flluv 
t rations The mechanical and Weotrkal 
improvements that have been carried out 
are evident at a glance to those familiar 
with pre-war equipment. No longer is 
weed acceptable for mounting the metal 
parts a ru jJ andW, and even hard rubber 
with stamped figures sad indicators will 
not pass muster with the oriUoad amateur 
Instead, the panels of tbs instruments 
must he of hakelite With the lettering and 
graduations carefully engraved. Thehake- 
lits u hand rubbed, giving it a smooth, 
satin-like finish The metal parts am 
finished in black oxydised brass and white 
nickel The knobs arc large end curry 
dials which turn past a marker, instead of 
i old practise of carrying an indicator 
the knob and fastening the dial to the 
panel 

Simplicity in design and operating con- 
trol m the object of the designers of the new 
amateur apparatus, although the circuits 
employed and the methods arc by no means 
elementary, involving the very latest 
commercial practise While maintaining 
the very best appearance the present 
apparatus receives the same care with 
regard to tha interior details, as is evident 
from soms of the aeoompaayinglllua- 


tratlons. Every effort is made 

deetgMM to main tala a high standard of 


The rsoalnng art shown in the first and 
sceond sections of the tower engraving on 
pngs «8« is iyjdsal of the bast grade ama- 
teur arts now available As wifi ba noted 

in the rear vto* of tfcla rasMvar, It mfcr 
pcisto two variable Mnela u oca of the v*d» 


This receiving set should 
be used in conjunction with a vacuum tub* 
unit, such as toe on* shown in toe third 
section fitteh a unit contain* tha high- 
vohsg® battery tat tike vacuum tub*, * 
variable to s to ta ae S, a twitch, scut * reesp 
tad* for hoMingth* tube taskfcSe cabinet. 

The other Stostrstkm* of apparatus 
rep r esent a typical variable ooaaeneer ef 
tbs highest grade, aod a Variable indue- 
tance m which the usual ioetes fcavS bean 
reduced to a minimum ft is mdh snjgw 

***** * y **mm 

amateur* to du piia ate ifap work et ema- 
ial and Gowmnmit *»*n», at Utot 


i the present abet* teofarasreeeivtogtoeanoeruad. 
i “d ridffm wtoAj Instead of toktotosMtainli*- 

tort ^tlm u^totofw | wrmito trims liisia^tmdngis^ aui^ 

tot, and, ^«-«-‘rr jfif tAl the rtifi^n iiiii i i pn i y umSmm 
aiflt d this matertal. ( oast esMjato* »t tossis WEfc totkilNfftofliijir 


topto kasha *hloti.e*& 1$ teadfr 


30*38, im 

DURANDS 

STEEL RACKS 



Build Now ! 

'THAT factory is not 
1 <*mmo you clivifWb while 
it edits only on blue prints 
That tdtooi or gymnasium is 
needed for cfctfTX^re 
grown* up NOW! 

That club, not yet built, might 
be giving pleasure and gaining 
member*. 

Buy now and build now. 
DoatwoHhtprotpmty] StariiL 

Durand Steel Locker Co. 

tm * £*"* *• •* m v^irtniK,. 
CMwt* NwYrT 



..j to the art 

. why o«U those engaged In um 

m9li wa * teurtr When the 
j United States went to wsr the Army and 
I Lj**? 110 dlffi , ouJt y obtaining all the 

J™* -- personnel neoeeeary /or m am tain - 
jtt| s «W»munieatioae Wheme European 
pwogerents were obliged to train young men 
Jin wireless telegraphy, the United States 
\ Bftd mote men for this olaes of servioe than 
( «ouId be piaoed Not only were they 
j expert radio operator*, but in many m- 
j stances they were skilled radio engineers 

Aasateon in Nuns Only 

I The very msn who are now designing 
amateur apparatus have designed spoar- 
latiw for the United States and foreign 
.Governments The very men who aw 
now returning to so-called amateur wireless 
have held important positions w our Army 
end Navy There is very little about radio 
that they do not know, and even leae that 
they cannot do So it seems that the name 
‘amateur ' only serves to misrepresent 
them and their work, and a fairer name 
would be “radio experimenters or “en- 
thusiast*’' or even ''radioist* ” However, 
that is left to the amateurs themsetvei, 
who have heretofore been so sngreeeed 
to their hobby thst they have oared 
little what the general public has t hought 
*f them, except at suob tunes t* their 
rights have been threatened 

Utort Patent DacUoas 

(Continual from part MW) 
calendar could be piaoed each year, was 
in itself old Such a removable calendar 
pad fur the current year with a tongue 
at lie back adapted to engage on its 
back to a movable backboard, was also 
old A metaihc cap at the top of a 
calendar pad was also in pnor use The 
improvements made by the defendant m 
his patent consisted in widening the slot, 
m widening the tongue to completely fill 
I the widened slot, sad thus engaging the 
looking calendar and board in a firmer 
| manner than theretofore In his second 
patent the plaintiff placed lugs or ears at 
either end of the widened tongue, the 
functional purpose of which was to afford 
greater spaoe, and consequently more 
permanency to the oaWar sheets, where 
the nails went through the tin rap and 
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being offered to 


»«P8ErMT CHAIN CO . SU&SJJSL' 

HMMmRmWIriSkamAFIatStMpillft After s*«ful consideration, the court ,s 
Bridfieport, Conn. of the opinion these improvements 

. — — the natural advance incident to tin. 

It is true this plaintiff’s cap made a more 
attractive looking calendar one which had 
a firmer connection with the backboard 
than heretofore, and one which possibly 
gave a firmer and more effective hold to the 
sheets, by affording a larger margin on the 
upper side of the holes by which the sheets 
were held m place But all of these im- 
provements were in our judgment but the 
natural manufacturing advances in an 
existing art, where improvement was to be 
expected, m the comfort and attrastove- 
neas of office appliances which have m 
the last few yeaf* characterised the sur- 
roundings of business and profession*! 
work Regarding the patents*'# improve- 
ment* a# the natural growth to such art, 
the court feels they do not involve inven- 
tion 

| Th* decrees below ate therefore reversed, 
j and the eases remanded, with instructions 
|te«s*is.te*Mn#-JWd v , Kramer 96 
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By the statutes of New York a sealer of 
( iri*iglfta and msaSntM is appointed in 
woriy and stery city by the toed 
tdttos, with the duty, among other 
•«*■**! to keep safety the stand# and to 
j seal arid stark such weights as correspond 
^the«t*rwtontotohi.po-esS»The 
mn* t*s*Ue also for a state supesfc- 
or mtofct* npd measure* wfcto 
to 

otesto 

*“***! * mm : 

^iwea# 




Your Ford needs 
a Speedometer 

Other accessories may be in 
the luxury class, but » reliable 
speedometer is a necessity to 
economic and efficient motor- 
ing 

Unless you know how far you 
go, how fast you go and what 
your gas, oil and tire cost per 
mile is, you are operating your 
car under a very great disad- 
vantage and probably with 
considerable waste 


Johns - Manville 

SPEEDOMETER 


f or FORD 


cars 


Mounted on e handsomely finished instrument board with 
adjustable end brackets thst nature a snug, non-rattling gt 
to any open model Ford car Also spec sf model for Sedan 
Fords A high grade instrument in every essential giving 
'tet accuiacy on teaaon trip and speed indicator* 
ia-ManvUle Service and Responsibility stands behind 
your satisfaction 

To Iht 7>nds — Ths lohns Man vlti* salts, alley Matts* 
both Jobber and Saslsr rssl tracts rro- 
tsctlen Ask tar dstsllt 

H W JOHNS- MANVILLE Ca 

New York Crtv 

lags OMst 
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Htnutbraiu old Iran bride* 
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Latest Pfttont Decision* 

(Continued jrom pegs 70t ) 
measuring Mid weighing devioes of the 
state and in use in the state 

The Standard Company manufactures a 
combination spring and lever computing 
scale whioh was then being used and sold 
in New York Jt is equipped with a 
compensating device which is not auto 
matic Because of these specifications 
some county and city sealers of weights 
neglected to seal scales of plaintiff a maki 
and warned scale users to discontinue the 
use thereof A state inspector who was a 
subordinate of the state superintendent 
also marked some of these scales slow and 
faulty As a result the Standard Cum 
pany s busintss in New York was injured 
sales diminished and collections for scales 
theretofore sold became diffnult lhc 
Standard ( ompany contends that its scales 
with a mechanical compensating device 
are at least as trustworthy as those of its 
competitor with the automatic device 
and it presented these news to State 
Superintendent farrell both buff re th« 
specifications were issued and there- 
after 

Held that so ualled specifications as 
to automatic computing scales are not a 
regulation of law within tin prohibition 
of the i edi ral ( onstitution as t > stnti 
legislation their function being cduca 
tional and at most advisory Staniiri 
< ompohng Scab ( < v Farrdl Supreme 
Court of Utuhd ‘'late* 

The plaintiff in this bill in equity charged 
infringement of re-issue letters patent 
for an improvement in box strajiping 
invent! d by I -con H Howe The lull 
further charged unfair oompttition lhc 
District Judge sustained the paiint held 
that there was infringement and disimasid 
the oharge of unfair completion Th< 
defendant denied that there waH invention 
or infringement hut says that the patent 
in suit is invalid because it ilauns not u 
patentable combination but a mere ag 
grogation if old demints It furthir 
claims that the re issue patent is invalid 
because it shows nt a matter 
Box strapping used by manufacturers 
und merchants consists of irntal strips 
intended to relnforu the ends of heavy 
wooden flacking oases to prevent thim 
from breaking open Ordinarily these 
strips are nailed around iwh tnd if the 
packing ease and made to tightlv eml ran 
the case s > as t > perform the intended 
function As packages am frequently 
pushed and hauled over and a! nit the 
floors of warehouses railroad tars or on 
the decks of ships it is essential tl at tin 
sharp edges of the strapping and the nulls 
which are used to hold it b< so guarded 
and protected as to avnd their catching 
in the Door and thus prevent the strapping 
from being tom off the case 

Germany's Aircraft Experimental 
Station 

A MONG the places visited by the Allied 
Naval Commission m German waters 
was Wamemunde the great expert 
mental station on the south coast of the 
Baltic about 100 miles east of Kiel When 
the Commission visited the station there 
were dose on 300 machines in the dosen 
or more sheds practically all of them of 
new types or old ones in process of tm 
provement The latter included some very 
useful looking Brandenburgs, Albatrosses 
Frederichshafens and Gothas, moat of 
which seemed to indicate an effort toward 
lightness and speed rather than an increase 
of stse Light but very strong steel 
pontoons were the rule among all of these 
new machines Generally speaking they 
were less highly finished than similar 
British and French types but there was no 
indication whatever that they had suffered 
through shortage of any materials Alu- 
minum— or where greater strength was 
an object the alloy, duralumin — ware 
used lavishly, and evan brass and nickel 
were not skimped The camouflaging 
had been vary cheaply and effectively done 
by printing a design— usuaiiy a hexagonal 


pattern in which deep maroons and indigos 
predominated — directly upon the fabrics 
before applying the dope 
A powerful two-engined Gotha torped >- 
dropping seaplane attraited a good deal 
of interest less on its own account than 
j beoause it was expei tc 1 that thi Germans 
would have givi n much attention to th 
development of this type Of very Into 
typos continues Arronauhai there wc re 
several i at h of I ravemundos S VKH 
and SablatmgM n m >f them largo but 
all in their trim lines and powerful engine* 
showing the ci nstnnt effort to devi 1 ip 
more speed T spi cially interesting were 
two or three of the new all metal Junkers 
( vi li the wings f whi h wire made f 
r irrigated sheets if duralumin In these 
the mistake notmd in tho first it 
captured at the fr nt of having a mark ne 
gun mi unted to fin through the bottom of 
tho futulage had been avoided Warm 
munde s most spe< tai ular exhibit how 
cvi r was a giant seaplane with f >ur 
engines and with a wing spread of somi 
tiling like 150 hot though this was 
greater than that if the great monoplane 
at N irdeny it is not improbable that the 
latter had a greater wmg area and perhaps 
a greater lifting power No better ide i 
>f the sixe >f tho fuselage of this eeuplam 
c >uld he given than by mentioning that 
in the c uirts of inspection four of tin 
Allud fficors and 12 if the Germans wen 
insiie it at the same time and that 
standing on the floor the writer <ould 
catch no glnnpsu of one if them 

Subterranean Noiaes in Australia 

S OUNDS resembling explr amus which 
i ould not be traced to any mining or 
qunrrying njieratum art heard at intervals 
in tho Duylesford district of Victoria nays 
the Australian Geological Survey I ho 
sounds are described as resembling thunder 
or the exploei ins made in blasting rooks 
They may occur singly or two may b< 
hoard in rapid sumesaion and more fre 
quently in wet than in fine weather 1 hi 
noises are said to come from a portion of 
the Yandoit hills known as the Stony 
Rises near a branch of the Green Gully 
Crock The residents are of the opinion 
that they are caused by explosions of gas 
and state that birds and rabbits which 
were supposed to have been suffocated by 
gas havt been found dt ud in hollows 

T his part of the parish of ( ampbelltowu 
woe not visited but an inspection cf the 
geological map of tho parish shows that 
basalt has flowed down a branch of the 
Green Gully C reek and remnants of the 
fl rw exist as a senes of iow hills These 
trend down the creek whiih may have 
iroded along the strike of the Ordovician 
rocks or possibly along a fissure Noises 
like those desonbed by the residents of thi 
dislnot have been heard m many places in 
othir countries and are generally known 
as brontidi (like thunder) in India they 
ore known as banaal (guns), in Mexioo as 
bramidos (bellowings) in Italy as manna 
(sea shore) 

It is not certain that tha Yandoit noises 
are really brontidi but it u not at all ini 
probable that they are The bearings 
taken mdiaate that the noises proceed from 
a part of the parish through whioh there 
apparently passoa a iine of weakness the 
surface indications of which arc a senes of 
mineral springe and on the southern 
extension of tbu line is a line of fissure 
eruption It is possible that the noises 
originate along a fault line that move 
merits are yet taking plane, and that these 
cause the sounds 

There is another possible explanation 
in that thu locality where the sounds are 
heard is volcanic since the part indicated 
by the bearing* is within five mile* cf 
Smeaton HU1 or Mount hooroocheang, an 
extinct volcano where faults are known 
About ten miles south of the place where 
the supposed brontidi emanate, three 
extinct volcanoes, Eastern Hill Mount 
Prospect and Langdon s HiU indicate a line 
of fracture of the sarths crush if this line 
be projected northward, it would pass 
close to where the sounds originate 
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Your employes can enjoy the same stim- 
ulating ozone in their daily work if ycnj| 
factory is equipped with the modem 
mass controlled snsh that lets in all out-door*" 
except the rain POND CONTIN UOUS SASH 

Use it in sawtootha in roof monitors — m side 
walls Don t atop with a few small openings 
make them big uae plenty, and control them 
by electric motors if that wi 1 save time With 
the patented Pond Operating Device one foreman 
can regulate the ventilation of an entire floor 

We have aided many large concerns to make 
ventilation help production Booklet “Air, 
Light and Efficiency, tells how It a free 

DAVID LUPTON S SON S COMPANY 
Clearfield Weikel Sts Philadelphia Pa 
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